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PAD #26    HUMANIZING ENERGY

0. EDITORIAL #26
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Towards Design Fiction 
for Human-Centered Energy 
Transitions
Imagining Infrastructures  
and Worldbuilding
Gijs van Leeuwen
Delft University of Technology 
Orcid id 0000-0002-5374-2302

Abhigyan Singh
Delft University of Technology 
Orcid id 0000-0003-4984-9067

Keywords
Design Fiction, Energy Transitions, Worldbuilding, Infrastructure, Design Anthropology.

Abstract
This article proposes to support human-centered energy transitions through design 
fiction. Design fiction is conceptualized as a form of worldbuilding in the sense that design 
fiction not only represents alternative realities but also intervenes in the processes of their 
emergence. For the context of energy transitions, this article proposes to approach world-
building through an understanding of and engagement with energy infrastructures.  
The distributed agencies and lengthy time horizons that characterize infrastructural de-
velopment pose interesting challenges for designers and can be subverted by leveraging 
the poetic and aesthetic qualities of infrastructure through design fiction.  
The article discusses such aspects of energy infrastructures and expected developments 
in the transition to renewable energy. The approach is illustrated using seven emerging 
energy worlds, and future steps are identified to develop these into proper design fiction 
further. Overall, our approach draws together technological, political, and economic trends 
in the energy sector and provides pointers for designers and artists to intervene and co-
shape energy transitions. 

http://www.orcid.org/0000-0002-5374-2302
http://www.orcid.org/0000-0003-4984-9067
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1. Introduction 
Energy transitions are multidimensional and distributed pro-
cesses that unfold over multiple decades. This creates chal-
lenges for designers who intend to intervene, as a local, hu-
man-centered focus is quickly overshadowed by systemic and 
infrastructural issues (Van Leeuwen & Singh, 2023). Further-
more, energy systems and infrastructures emerge through the 
distributed agency of many actors, including engineers, policy-
makers, and administrators, which raises questions about the 
impact a single designer can make. To address these challeng-
es, this article proposes using design fiction to support shifts in 
values, mindsets, and practices across the distributed networks 
that shape energy transitions. Through this use of design fic-
tion, the agency and autonomy of all who co-shape energy 
transitions are acknowledged and respected, as opposed to 
intervention through political or technological means. 

The approach is fleshed out using the concept of worldbuild-
ing, which we interpret in two different senses. First, world-
building serves to construct representations of alternative and 
emerging realities. Through worldbuilding, designers and 
artists can draw the interrelations between emerging tech-
nologies, political-economic structures, sociocultural values, 
and novel forms of community organization, all of which are 
important aspects of the transition from fossil to renewable 
energy. Second, by invoking worldbuilding, we recognize 
and utilize the performativity of design fiction, as it has the 
capacity to intervene in emerging energy transitions. By stim-
ulating the imagination and critical reflection, design fiction 
can shape sociocultural values and meanings of energy tran-
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gh sitions, thereby intervening in the coming about of alternative 
realities and emerging worlds. 

This article proposes to take energy infrastructures as an 
entry point to characterize how such worldbuilding might 
occur in the context of energy transitions. Infrastructures 
draw together technological innovations, political regimes, 
economic paradigms, and cultural meanings, thus providing a 
natural underpinning for building an integral vision of alter-
native futures. Furthermore, infrastructural developments are 
at the core of the transition to renewable energy. This paper 
draws from various scholarly perspectives on energy infra-
structures, which serves to understand how design fiction can 
represent various energy transition realities and intervene in 
emerging infrastructural developments.

Finally, we illustrate our approach by sketching seven emerg-
ing energy worlds and identifying future steps to turn these 
into complete design fictions. Overall, this approach to design 
fiction serves to shift mindsets and value judgments among 
the distributed actors that co-shape energy transitions.   

2. Design Fiction as a Form of Worldbuilding
An early, important work on design fiction is the 2009 es-
say Design Fiction by Julian Bleecker. In his account, design 
fiction inhabits a middle ground between science fiction and 
science fact, combining creative speculation with a grounded 
understanding of real possibilities. He further characterizes 
this using the term diegetic prototypes, which denotes how 
speculative technologies, products, or services are experi-
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design fiction has been adopted by the design research com-
munity and explored from various perspectives, including 
user personas and scenarios, narratology and literary theory, 
and speculative and critical design (Baumer et al., 2020). 

This article proposes to understand design fiction through the 
concept of worldbuilding. We draw from the work of Coulton 
et al. (2017), who argue that design fiction is a form of world-
building rather than a form of storytelling or narrative. They 
retain the diegetic perspective – i.e., a first-person, subjective 
view “from within”. However, instead of focusing on charac-
ters and plotlines, Coulton et al. (2017) emphasize how design 
fiction can reveal the elements of an imaginary world, as well 
as the meanings and interrelations of such diverse aspects. 
This way, design fiction imagines how technoscientific pro-
totypes interact with individual human understandings, sit-
uated cultural meanings, and greater societal structures and 
systems. Design fiction can represent alternative worlds and 
realities by understanding worldbuilding in this manner. 

There is an important second sense in which worldbuilding 
can be understood, as design fiction can also enact and per-
form worldbuilding in the social context where it is deployed. 
This perspective builds on authors like Markussen et al. 
(2020), who propose that design fiction should be understood 
through its potential to create social transformation rather 
than its ontological foundations. Another proponent of this 
approach is Zaidi (2019), who suggests that designers can 
support the transformation of cultural meanings and societal 
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tions of design fiction show how such transformations can 
concretely manifest. For example, Wu et al. (2019) use design 
fiction to stimulate ethical awareness and reflection among 
professionals, and Blythe et al. (2016) show how design fiction 
subverts solutionist thinking. Furthermore, the field of design 
anthropology may provide useful pointers, as it combines an 
understanding of emergent, alternative worlds with interven-
tionist and performative action (Smith & Otto, 2016; Halse & 
Boffi, 2016; Singh, 2019). Building on such perspectives, this 
article proposes to use design fiction to support co-shapers of 
energy transitions in their judgments, reflections, practices, 
and actions. It does so by pointing toward alternative realities 
and possibilities, illustrating the diverse ways sociocultural 
meanings and values can manifest. 

3. Energy Infrastructures as a Starting Point for 
Worldbuilding
This section argues that infrastructures form an interesting 
point of departure for worldbuilding due to their intercon-
nective, heterogeneous, and pervasive nature. By discussing 
various important dimensions of energy infrastructures, 
including their political, economic, and aesthetic dimensions, 
a conceptual toolbox is constructed to conduct worldbuilding 
in the context of energy transitions.

First, we argue that an understanding of infrastructures 
creates an integral picture of a world that ties together tech-
nology, societal structures, cultural values and meanings, 
and individual, subjective perspectives. Infrastructures can 
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create the interconnective tissue for the flow of people, mate-
rials, and ideas (Larkin, 2013). More than a material network 
of interconnected technological components, infrastructural 
ecosystems consist of entangled technologies, administrating 
organizations, financial techniques, and regulatory structures 
(Hughes, 1983). As such, infrastructures create the enabling 
background conditions for society to function. 

In particular, energy infrastructures are closely tied to politi-
cal and economic systems. In his 2011 work, Carbon Democra-
cy: Political Power in the Age of Oil, Timothy Mitchell analyz-
ed how the materiality of coal- and oil-based infrastructures 
co-shaped with the political paradigms of their time. While 
labor-intensive coal logistics enabled worker strikes and 
hence socialist politics, oil pipelines and extraction wells cen-
tralized control with Western governments and corporations. 
Dominic Boyer (2019) provided a more present-day perspec-
tive, who coined the term energopower to show how wind 
energy development in Mexico co-developed with diverse 
political and institutional processes, including the interests of 
local indigenous groups. 
Whilst this is only a brief indication of the significance of 
these works, they show the necessity for worldbuilding prac-
tices in the energy context to take matters of power and poli-
tics seriously and how infrastructural properties shape these. 
In the second, interventionist sense of worldbuilding, infra-
structures pose interesting challenges for designers. Thomas 
Hughes’ 1983 book Networks of Power shows these in two 
important ways. Firstly, the electrical grid is shown as a fun-
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its development. While individual entrepreneurs like Edison 
played an important role, competing systems and models 
emerged in diverse regulatory regimes and geographical con-
texts, stabilizing beyond the control of any individual actor. 
Designerly intervention in infrastructural development must 
somehow account for this distributed agency. Furthermore, 
Hughes described how various phases of infrastructural de-
velopment unfolded over decades. The long development time 
of infrastructures means there is a fundamental uncertainty 
about how early interventions will develop over time.

To deal with these challenges, we propose that designers can 
participate in infrastructural change by supporting informed 
reflection, decision-making, and judgement for people who 
are a part of infrastructural ecosystems. Design fiction can 
support this by leveraging the aesthetic dimension of ener-
gy infrastructures. This aspect is identified by Brian Larkin 
(2013), who argues how the materiality of infrastructure – e.g., 
the concrete of a road or the iron of industrial machinery – 
produces a certain aesthetic sensibility in the beholder, which 
shapes the subjective meanings associated with the infrastruc-
ture. He also argues that infrastructures have a poetic quali-
ty, as they are often associated with promises and visions of 
societal progress. Since infrastructures are so extensive and 
heterogeneous, Larkin argues that the definition of an infra-
structure is a political act. This would make exploring energy 
infrastructures through design fiction a political project in its 
own right, as would how designers give shape and form to the 
aesthetics of infrastructures. This article holds that leverag-
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design fiction is a promising avenue for designers to pursue 
and co-shape infrastructural developments. This is opposed 
to traditional forms of product design, which occupy a limited 
space downstream of an infrastructural ecosystem and are 
subject to dominant economic and political paradigms. 

4. Infrastructural Innovation in the Transition to Renewable 
Energy
Having established the relevant aspects of energy infrastruc-
tures for worldbuilding, this section discusses the infrastruc-
tural overhaul required for the renewable energy transition, 
touching on technological, political, and social dimensions. 
The current electrical grid is organized in a hierarchical, cen-
tralized manner, as it transports electricity from a few central-
ized power plants to many end-consumers. Renewable energy 
requires a fundamentally different, more decentralized archi-
tecture. Solar and wind energy are geographically dispersed, 
and new sources of flexibility are required to compensate for 
the uncontrollability of the weather. Under the smart grid par-
adigm, digital technologies are expected to play a larger role in 
data collection, predicting future energy flows, and controlling 
the grid (Skjølsvold et al., 2015). Furthermore, new end-us-
er-facing technologies are also emerging, such as electric 
vehicles, smart home energy systems (Geelen et al., 2013), and 
digital energy platforms (Boekelo & Kloppenburg, 2023). 

Existing research provides several pointers for understand-
ing these developments’ political, economic, and aesthetic 
qualities. A common expectation is that bottom-up actors like 
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gh prosumers and energy communities gain power by practicing 
energy citizenship and energy democracy (Wahlund & Palm, 
2022). Households and communities can become more auton-
omous by utilizing locally sourced renewables and energy 
storage, such as batteries. Hence, the renewable energy tran-
sition may not only lead to a more distributed infrastructural 
architecture but also a more decentralized political system 
(Funcke & Bauknecht, 2016). At the same time, the increasing 
reliance on smart technology may centralize control in the 
hands of a select few actors, as has been the case in other sec-
tors. Since smart technology is associated with technocratic 
and solutionist forms of governance, its use in energy systems 
may have a depoliticizing or even antipolitical effect (Sad-
owski & Levenda, 2020). An example of this could be demand 
response practices, which are techniques for grid operators to 
steer behavior using price signals to secure the grid’s stability 
(Calver & Simcock, 2021).

Similar arguments can be made about novel modes of energy 
exchange. A common expectation is that households will evolve 
from consumers of energy to prosumers of energy who engage 
in peer-to-peer (P2P) energy trading on local energy markets. 
While this is often hailed as a positive and empowering devel-
opment, it is not difficult to recognize the framing of the homo 
economicus in these perspectives, where end-users of energy 
are seen as rational individuals who are optimizing for self-in-
terests (Singh, 2019; Singh et al., 2017). This approach may be 
distinguished from perspectives on energy communities, where 
access to energy resources is shared collectively (Bauwens et 
al., 2022), the energy justice framework which prioritizes a just 
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native forms of energy exchange which prioritize social rela-
tions (Singh et al., 2018). While these discussions briefly show 
what contested aspects of renewable energy infrastructures 
are emerging, they indicate potential directions designers and 
artists may explore in their worldbuilding efforts. 

5. Seven Emerging Energy Worlds 
The above sections discuss what could be the conceptual build-
ing blocks for designers and artists to explore the significance 
of energy transitions through worldbuilding. This section 
presents early versions of what we take to be emerging energy 
worlds. These worlds are constructed using concepts discussed 
above and from empirical research conducted in a local en-
ergy transition project in Amsterdam South-East. Through 
ethnographic fieldwork and co-creation sessions, the authors 
explored tensions between diverse stakeholders, the potential 
for community involvement, and the design of infrastructural 
innovations. This research is not further elaborated within this 
paper, but for more details, readers can refer to Van Leeuwen & 
Singh (2023) and Van Leeuwen & Singh (2024).

The worlds described here are not exhaustive of all possibili-
ties but indicative of directions that might be pursued in fu-
ture work. For the present article, these worlds are described 
at a high level – they are not complete design fiction but pro-
vide directions for further development. If sections provide 
the grounding realities of ‘science fact,’ the section proposes 
avenues for creative speculation. Several steps should be tak-
en to further develop these directions into concrete design fic-
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about what these steps could look like. 
The first step is to consider the transformative purpose of the 
design fiction, i.e., the shifts in mindsets, values, or practices 
this design fiction should support. The second step is deter-
mining the social context in which it will be deployed, regard-
ed, and explored. Design fiction may be strategically mobi-
lized within projects, networks, or organizations that make 
up the process of infrastructural development. The third step 
is to define the aesthetic form the design fiction will take, 
including the subjective perspective from which the energy 
world is perceived. This is crucial for creating immersion and 
imagination beyond present-day constraints and realities.

5.1. A Crumbling Grid
What would the world look like if the electrical grid failed to 
provide a stable electricity supply and the power went out for 
days or weeks? Supply chains, digital communications, dig-
ital payments, and other systems we have taken for granted 
could fail and become inaccessible. As a result, authorities 
might implement emergency measures to reduce and control 
energy consumption to safeguard the grid’s stability. 

•	 Transformative purpose: to make people aware of the 
crucial reliance of our society on the electrical grid and 
how it enables our daily practices.

•	 Social context of intervention: with end-users of energy, 
i.e., citizens who are not particularly aware or conscious 
of how the grid is functioning.
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gh •	 Aesthetic form: a day-in-the-life of end-users of energy to 
explore how daily life is impacted by a lack of stable elec-
tricity supply.

5.2. Techno-Capitalist Monopoly
What if large technology corporations assume complete con-
trol over the energy system and own the energy supply and 
grid infrastructure? Such actors could use advanced technol-
ogies like artificial intelligence to predict and control energy 
flows in the grid, which would be completely invisible to out-
siders. Volatility in energy markets could increase corporate 
profits at the expense of household energy expenditures.

•	 Transformative purpose: to make people aware of the 
consequences of excessive use and reliance on smart tech-
nology and free market mechanisms.

•	 Social context of intervention: with technologists, inno-
vators, and economists in the energy sector, to explore the 
consequences if a technology-centric, market-based ap-
proach is taken too far.

•	 Aesthetic form: a speculative smart energy product-service 
system or a “job-of-the-future” description for a smart ener-
gy technologist working at a large technology corporation.

5.3. Autonomous Energy Community
What if local communities isolated themselves from the rest 
of the system, aiming to become as independent as possible? 
Such tight-knit communities might jointly share access to 
energy resources without a notion of individual ownership. 
Technical skills in infrastructural maintenance would be 
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in-kind exchanges. 

•	 Transformative purpose: to support reflection on an ap-
proach to energy systems that prioritizes social relations 
and values rather than technology and efficiency.

•	 Social context of intervention: with citizens looking to 
start an energy community, as well as professionals who 
develop tools, products, and services for energy communi-
ties, or who work with energy communities.

•	 Aesthetic form: a day-in-the-life of members of the au-
tonomous energy community, using visuals that represent 
local community life. 

5.4. Smart Energy Household
What if households embraced smart technology, combining 
household solar energy, batteries, and algorithms to optimize 
their own consumption? Automated systems could trade this 
energy on local energy markets to maximize profit and mini-
mize costs. Through apps and other product-service systems, 
households are engaged through gamification and energy 
competitions to change their behavior. 

•	 Transformative purpose: to explore peoples’ prepared-
ness to adopt new home energy systems and services and 
to support a more user-centric design of such products. 

•	 Social context of intervention: in design and innovation 
processes where professionals are working on new smart 
energy systems and services, as well as with potential fu-
ture adopters of these technologies.
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•	 Aesthetic form: a day-in-the-life, or other representation, 

of how end-users of these speculative technologies adapt 
their daily routines to a home smart energy system. 

5.5. National Energy Commons
What if national governments assumed top-down, techno-
cratic control over the energy supply? Expert knowledge and 
scientific instruments could be mobilized to meet national 
goals for reducing the energy system’s CO2 emissions. Ener-
gy budgets could be imposed on end-users, and national cam-
paigns could be organized to educate people about energy use 
and recruit people for energy-related jobs. 

•	 Transformative purpose: to stimulate reflection on the 
controversial decisions that might emerge around ener-
gy governance and the degree to which political control 
should be centralized.

•	 Social context of intervention: with policymakers, energy 
policy researchers, and anyone else interested in energy 
system governance. 

•	 Aesthetic form: explore decision-maker’s perspective in ener-
gy governance and the tensions and dilemmas they encounter.

5.6. Smart Energy Hub
What if businesses and commercial actors worked together to 
better maintain the stability of the local electricity grid? Busi-
nesses could strike special contracts with the grid operator to 
share access to the grid and use smart technology to jointly 
optimize the use of solar energy, battery and heat storage, 
and flexible consumption.
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•	 Transformative purpose: to support businesses and other 

commercial actors in collaborating and exploring joint 
energy transition solutions.

•	 Social context of intervention: with business representa-
tives who are open to exploring collective energy solutions.

•	 Aesthetic form: a speculative contract or interface that 
represents how energy resources among different actors 
are interconnected and interoperate, which shows the social 
agreements that are in place for local energy governance.

5.7. Local Energy Institution
What if the energy system were governed democratically, 
with local institutions for political decision-making? Such 
institutions could govern a particular grid section and impose 
their own form of energy taxes and regulations. They would 
make political decisions about how scarce energy resources 
are distributed, exchanged, and organized. 

•	 Transformative purpose: to explore what kind of politi-
cal decisions and reasonings factor into local energy sys-
tem governance and what a democratic institution in this 
regard could look like.

•	 Social context of intervention: with policymakers, cit-
izens, researchers, or other professionals interested in 
exploring alternative forms of local energy system govern-
ance.

•	 Aesthetic form: represents the perspective of local leaders 
or politicians who are tasked with making decisions about 
local energy system governance.
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Transitions
Transitions and infrastructural developments unfold over 
decades, and, likely, many future developments in technol-
ogy, governance, and economy cannot be foreseen. Fur-
thermore, the extensive scale and distribution of agency in 
systemic transitions is such that local, human-centered inter-
ventions are limited in scope. This article provides pointers 
for how design fiction can serve to intervene at a local level 
while not losing sight of greater systemic trends. 

While this article aims to make steps toward developing de-
sign fiction that supports the emergence of human-centered 
energy transitions, these efforts are far from complete. From 
the descriptions provided in Section 5, several important steps 
still need to be taken to develop design fiction, as we have 
defined in this article. Design fiction should go beyond textu-
al descriptions and consist of visual and material prototypes. 
Such prototypes should illustrate diverse aspects, including the 
social, political, and technological, at various scales, including 
local, national, and global, and through diverse perspectives, 
including end-users, professionals, or decision-makers. While 
we intend to explore these in future work, we encourage other 
designers, artists, and researchers to do the same.

Design fiction can support nuanced perceptions, reflections, 
and actions among energy transition actors by sensitizing 
people to these diverse realities and possibilities. 
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energy-efficient interventions at household and neighbourhood level. She works in a transdisciplinary manner with coop-
eratives, energy supply companies, municipalities and NGOs to develop and test practice-oriented approaches.
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the “G. d’Annunzio” University of Chieti-Pescara, and sole director of university spinoff SOS-Habitat. Her research inter-
ests relate to digital design, webdesign, environmental communication, communication for public utilities.
raffaella.massacesi@unich.it

Luciana Mastrolonardo 
Architect and PhD. Assistant Professor at the Department of Architecture of the University “G. d’Annunzio” of Chieti-Pes-
cara where she deals with Architectural Technology and process sustainability. She took part in national and international 
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Designer and Ph.D. student at the Design Department of Politecnico di Milano, her research activity touches different 
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Designer and Ph.D., Associate professor at the Design Dept. of Politecnico di Milano. Her research activity focuses on 
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director of the Specializing Master “Design for Public Spaces” provided by POLI.design. She is currently developing 
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PhD candidate in Sustainability and Innovation for the Design of the Built Environment and Product System at the University of 
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She is an Assistant Professor at the Design Department of Politecnico di Milano and  PhD in Sociology. She is a member of 
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and teaching issues related to Territorial Development, Social Innovation, and Quality of Life, with specific attention to fragile 
populations. She published a book titled “Collectively Designing Social Worlds. History and Potential of Social Innovation”.
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for Aldo Rossi on the projects Schuetzenstrasse e Landdsberger Allee in Berlin, covered the role of Product Manager in the 
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He is a Designer and PhD Candidate (Curriculum in Design) at the Department of Architecture, University of Florence. He 
carries out research activities at the Design Sustainability Lab (Department of Architecture, University of Florence, scientific 
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futures”. She also has a practice-based design and urban planning background in Sweden, Singapore, Dubai, Copenha-
gen and Maldives.
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PhD Candidate at the Department of Human-Centered Design of Delft University of Technology (TU Delft), The Nether-
lands. His research is concerned with relations of power and politics, and how these co-evolve with emerging energy 
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PhD Science and Technology Policy Studies, she has been researching in the field of energy digitalisation and behaviour 
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Progetto Grafico
From 2003, the only Italian magazine totally 
dedicated to graphic design

CDPG Folders
Booklets dedicated to the AIAP’s Archives 
Funds and personalities of Design History.

AIAP PUBLISHES BOOKS, MANUALS, POSTERS, 
A MAGAZINE AND A JOURNAL. 
GRAPHIC DESIGN, COMMUNICATION DESIGN, 
DESIGN.

AWDA
The International AIAP Women
in Design Award

CAMPO GRAFICO 1933/1939
The Birth of Graphic Design

aiap.it/libreria/

0
9

F

C
M

FONDO /  CLAUDIA
FOLDER MORGAGNI
CDPGAIAP

1
2

F

A
T

FONDO /  ANTONIO
FOLDER TUBARO
CDPGAIAP

https://aiap.it/prodotti/aiap-edizioni/pubblicazioni-aiap/
https://aiap.it/libreria/
https://aiap.it/prodotto/uncover/
https://aiap.it/prodotto/campo-grafico-1933-1939-nasce-il-visual-design/
https://aiap.it/prodotti/aiap-edizioni/progetto-grafico-magazine/
https://aiap.it/prodotti/aiap-edizioni/cdpg-folders/
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FATE SPAZIO!
STIAMO 
PER USCIRE.

Aiap CDPG, the Graphic Design 
Documentation Centre.  
Working to collect, catalogue, 
archive, enhance and promote  
any documents related to graphic 
design and visual communication. 
These documents (originals  
as well layouts of projects, books, 

posters, prints, catalogues, 
correspondence, photographs) help 
reconstruct the history  
of graphic design in Italy  
and support research and 
educational activities, as it is the 
CDGP’s intention to make these 
documents widely available.

Aiap
via A. Ponchielli, 3, Milano
aiap.it — aiap.it/cdpg
@Aiap_ita

MUSEO
DELLA 
GRAFICA
AIAP 
CDPG

AIAP
via Amilcare Ponchielli 3
20129 Milano

www.aiap.it
aiap@aiap.it
biblioteca@aiap.it

AIAP CDPG
The Archives of Italian Graphic Design
Documents, Histories, Researches, 
Exhibitions, Publications, Tours

https://aiap.it/centro-di-documentazione-sul-progetto-grafico/
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