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Solarscape: 
The power of humanity in designing solar 
imaginaries, entangled worlds, and critical 
sustainable futures. 





Abstract 

Solarscape is a thesis on the phenomenology of the Solar – an experiential, relational, 
and critical approach to how humans and humanity world-with solar energy in its 
different forms and manifestations. Using solar panels as a central artefact of concern, 
I explore surrounding human and non-human relationships through situated 
individual and collaborative design practices: workshops, interviews, 
(auto)ethnography, and more. I offer six publications consisting of several qualitative 
design studies, compounding knowledge that deliberates on the thesis's main research 
question: How might the human experience play a role in the designing of situated solar 
futures? The thesis, composed through the poetics of knowledge production, 
culminates in a critical discussion of sustainable futures, the role of a solar designer, 
and ultimately, what it means to be human in the era of the Solar. 
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Preamble: Upon a reading of Klara and the Sun by Kazuo Ishiguro. 

Klara is a solar-powered Artificial Friend (AF) that is highly observant and intelligent, 
yet her knowledge of the world is limited. She sees the world through a store 
window, fascinatedly observing and learning human behaviour and action – the 
creatures that she was shaped and designed after. Klara belongs to an electronic store, 
where she has many AF friends who are all cared for by Manager. Klara, like her AF 
friends, depend on the Sun’s special nourishment – not only for survival, but for 
faith, akin to religious belief and fellowship. She believes that the Sun’s special 
nourishment has God-like qualities, helping the world around her in seemingly 
unrelated ways. On one occasion, noticing a beggar and dog from the store window, 
Klara was sure that they had died after a day of immobility. However, the next 
morning, the Sun pushed its way between the tall city buildings and offered its 
special nourishment unto the beggar and the dog. That afternoon, the beggar and dog 
stirred from their deep slumber and began interacting once again, with passers-by. 
She was happy to see the Sun showing great mercy to the beggar and dog by offering 
them his special kind of nourishment.   

Klara is soon chosen as an AF by 14-year-old Josie, a sickly child, who lives with her 
mother in a remote region of prairie. Klara comes to care for and bond with Josie, 
slowly learning more about human love and the intricacies of relationships. Josie’s 
health deteriorates over time, and difficult matters must be approached. As the Sun 
retreats to its slumber, Klara meets the Sun at Mr. McBain’s barn, where she believes 
the Sun goes to sleep at the end of every day. She hopes that by pleading with him, 
she might convince him to deliver his special nourishment with Josie. In distress of 
impending death, Josie’s mother dabbles with the idea of having Klara become Josie – 
learning to walk with the same gait, and think, and talk, act in line with Josie’s 
delicate nuances. One afternoon, however, in an extraordinary scene of shining bright 
light, the Sun offered his special nourishment over Josie as she laid on her dying bed. 
From that point on, Josie miraculously and suddenly becomes better, growing 
stronger and older over the years to come. 

Positioned atop a cardboard box in the house’s storage room, Klara looks out at the 
world from a high window, watching as Springs turned into Summers, and Summers 
turned into Winters. Eventually, Josie leaves for college, leaving Klara behind. Klara 
finds peace and contentment at a yard scrapped for AFs, although she is unable to 
move around and declines to socialise with other AFs. In her final moments, Manager 
from her old store visits her, and Klara reminisces and tells her of happy memories of 
the Sun's great kindness towards Josie. 



… 

Klara and The Sun is a book published in early 2021, by Kazuo Ishiguro, winner of the 
Nobel Prize in Literature. The story tells the tale of an AF, learning to live, learn, and 
love within a human world. The choice for selecting this book to open the thesis lies 
in the very idea of pushing boundaries; immediately shifting focus from what is, to 
what could be. The story of Klara brings to light notions of agency, consciousness, 
awareness, experience, participation, ethics, and care – and how Solar, beyond a 
technological invention, could be but the beating heart of what makes for human 
connections, meaningful experiences, and learning opportunities. The book and its 
blurring of emotional and logical connections made to Klara as a human-like 
machine feeding on the Sun’s “special nourishment”, offers important questions on 
how Solar might integrate into human worlds and facilitate new and alternate ways-
of-being and living. The thesis draws upon some of these core ideas and questions by 
offering insight into the Solarscape: a human-centred study consolidated over six 
publications, on designing for the complex and entangled worlds of humanity, Solar 
and sustainability. The solar panel is pinned in the centre of this narrative, where I 
begin to look into surrounding matters of what it means to design for solar – and 
how a critical perspective might provoke a reimagination of the “green” transition in 
the world today. 



Yet designers are involved, like it or not, as human beings – Viktor Papanek. 
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1/ Beginnings – As the sun rises

From another life, I am an urban planner. I see the importance in understanding and 

grasping worldly trends and their impacting factors, multiple situated knowledges and 

perspectives from citizens, creativity in organisation (or organisation in creativity) – 

and just generally, the bigger picture. I love understanding the city – in all its dynamic 

and vibrant cultural fervour.  

I still love understanding the city, but now I look at the humans. I look towards the 

everyday design of things, and I appreciate their nuanced and embodied aesthetic 

experiences. I still love understanding the city, but now I look at other landscapes, the 

rich and deep connection between humans and their living environments – beyond 

plot ratios, population density, and building morphology. I also look to the non-human 

living, their relationships in and with worlds beyond systematic reasoning – their 

reciprocity, their organic entwinement, and their shifting allegiances.  

I thus have come into the role of a design researcher; a past in urban design and 

planning and a present within the area of design (research). I have my two feet, 

balanced in both worlds of understanding. I still think the concept of scales are 

important and there is much that the field of design research might benefit to draw 

upon from urban design and planning: the bigger picture – the significance of a wider 

context and situation. In other words, the understanding of global to local 

manifestations of the what, whys, and hows something is designed (e.g. where are its 

influences coming from, how does it relate or compare to the experience of others, 

what are the surrounding impacting factors, and more). Conversely, I believe urban 

design and planning might learn from the field of design research through an 

appreciation for the human perspective – the living, breathing, moving, and 



experiencing human. Hands-on material experimentation and prototyping, a sense of 

risk-taking, creativity in expression, and open and wild explorations and solution-

finding, are but a few ways that the field of urban design and planning might adopt 

from the field of design research. 

Beyond my transition from an urban planner to a design researcher, I identify most 

keenly to the act and process of writing – drawing even further back from a background 

in the social sciences. This thesis is written in a personable and warm writing style akin 

to that read in feminist ecological writings, for three main reasons: to deliver a sense of 

invitation and approachability to a topic that is commonly perceived to be closed off, to 

solidify the fact that indeed, the knowledge produced from this thesis has percolated 

through the filter of my epistemological and ontological view of the world(s), and 

thirdly, to draw upon the poetics of knowledge production that delves deeper than the 

data it harps about – I have fallen in love with expressing the experience and process of 

explicating learning, linking, and synthesising knowledge. This is but one reason why 

qualitative design research methods serve as the primary medium of enquiry within 

this thesis, which will be discussed further on in the thesis.  

Now that I have covered my positionality within this research, it is paramount that I 

overview the topic at hand – a Solarscape as it is, and towards what it could be. 

Developments and innovations in renewable energy technologies and their capacities 

have been astounding. From thin-film photovoltaics (PVs) to organic PVs, cheaper 

production processes globally have enabled increased consumption of the PV panel, 

both in private and public applications. Global political frameworks such as Agenda 

2030 by the United Nations, to the Energy Roadmap 2050 within the European Union, 

are but a few dominant drivers towards European solar adoption. Research has 

indicated that dense living environments, such as cities, are responsible for most of the 

energy consumption and C02 emissions worldwide, with 70% of energy demand 

worldwide coming from these cities (Koirala et al., 2016). This marks that urban 

communities and their accompanying consumption activities are the ones causing 

most distress – but are therefore, also in the most optimal position to enact positive 

change in minimising greenhouse gas emissions. According to the EU 2050 Roadmap, 

electricity will have a bigger role in final energy consumption by near doubling its share 

by 2050 when compared to its proportion in 2005 (European Climate Foundation, 

2010). At a utility scale, cheaper levelised cost of energy calculations (LCOE) have 

shown that solar parks, in certain instances, can be and will be cheaper than 

maintaining existing coal plants (Sylvia, 2020). As solar panels become more affordable 

and accessible, this renewable technology becomes a gateway to the world of green 



energy. Being flexible, modular, and offering relative ease of installation, allows for the 

global community to experience solar energy as these technologies increasingly 

permeate landscapes and everyday lifeworlds (Seamon, 2018). 

This thesis is therefore, about solar panels. But more importantly, I focus on the 

designing of relationships, experiences, and situated individual and collaborative ways 

of thinking and producing knowledge on solar futures. The thesis is about what it 

means to pin renewable energy as a hopeful solution for a greener future, how critical 

and grounded insight may expose conflicting narratives about “green” energy (and 

what this ultimately means in designing sustainably for a specific context), how this 

technology impacts the human (and non-human) condition through embodied 

experiences and affect of its material design and culture in living environments, and 

how people – individual and collective – might enact power and change towards the 

implementation of a renewable energy transition. The thesis is influenced by an 

anticipatory, relational, and speculative lens – not by foresight, but by a certain 

peripheral sight – by “look[ing] around rather than ahead,” (Tsing, 2015, p. 22).  

Inspired by the Science and Technology Studies (STS) writings of de Laet and Mol 

(2000) in The Zimbabwe Bush Pump: Mechanics of a Fluid Technology, I pin solar panels 

as a central artefact of concern, while deep-diving into its surrounding situated, 

complex, and dynamic interactions between humans, non-humans, and environments 

in time-space. Not only to invite discussions about solar energy with a wider audience 

in creative, and often speculative, ways, but to trudge beyond comfortable thresholds 

and critically assess what it means to be sustainable in different contexts. The central 

research question of this thesis is: How might the human experience play a role in 

the designing of situated solar futures? The name of the thesis, Solarscape, signals and 

investigates the relational and plural nature of the renewable energy discourse, leading 

to alternate ways of being, thinking and making-with energy futures (Dempster, 2000; 

Fabre Lewin & Gathorne-Hardy, 2021; Haraway, 2016). A range of qualitative design 

methods (autoethnography, ethnography, document analysis, literature review, 

interviews, introspection, survey, workshops, and situated reflective and aesthetic 

practice) has been enacted, and empirical data has been documented through ‘thick’ 

and ‘rich’ descriptions (Merriam, 1988) in six subsequent publications. The thesis is 

thus a synthesis of (co)produced knowledge across these six publications and their 

encompassing studies; neatly streamlining an otherwise realistically messy and 

uncertain design research process.  



This so-called realistically messy and uncertain design research process – the period 

spanning my doctoral studies – progresses from a macro lens on collaborative socio-

material gatherings, towards a more human scale, instropective, and embodied 

approach towards solar energy. I thus ponder matters across scales: from interactions 

and experiences with products, to broader socio-technical phenomena and their global 

contexts and differences. The thesis and its publications combine and meander through 

the fields of environmental and ecosystem design (e.g. Design Council, 2021; Jones, 

2017; Papanek, 2019), collaborative design (e.g. Sanders & Stappers, 2008) and 

everyday citizen engagement (e.g. Sleeswijk Visser, 2009), designing for change and 

complex sustainable transitions (e.g. Irwin, 2015), socio-technical imaginaries in Science 

and Technology Studies (STS) (Sismondo, 2020; Tutton, 2018), and finally, 

posthumanist and new materialist ecological thought (Haraway, 2016; Tsing, 2015). 

Each of these realms provides crucial insights on how humans, non-humans, and 

environments might interact and engage with technologies – matters of positionality, 

agency, relationality, embodiment, affect, care, and power are a few but important 

tenets that provoke the necessary conversations in this thesis about the future(s). The 

aligning central discourse of all, however, is sustainability (with its many different 

definitions and applications).  

While wider sustainability, climate, and environmental change are highly complex 

topics, I believe that as a solar design researcher, it is important that I interrogate the 

role of solar within these discourses. The inclusion (or exclusion) of different people 

and their experiences within the renewable energy discourse is essentially a question of 

power. Thus, the way humans meet, communicate and collaborate (or not) is an 

essential theme that runs throughout the course of this thesis. Asymmetries in 

sustainability expressions are not uncommon – meaning that even with smooth 

communication and collaboration, plural values and ambitions concerning the 

sustainability transition might appear because of, “difficulties to concretise some 

visionary trends or conversely connect practical solutions to larger trends,” (Kohtala & 

Hyysalo, 2015). 

Thus, I approach sustainability deliberations through the lens of critical design (Dunne, 

2006; Dunne & Raby, 2001), which is known to disrupt and transgress constructions 

of present-day reality in order to encourage people to expand the experiences of their 

everyday lives (Bardzell et al., 2012). Critical design thus proposes a provocative 

approach; one that is embedded in discomfort and a slight strangeness as proposed by 

Dunne and Raby (2001) – while in the words of Bardzell et al. (2012), “is anything but 

straightforward,” to achieve (p. 294) – and understandably so. A pivotal distinction 



between critical thinking and critical design is one of doing: critical theory hails from a 

verbal tradition of critiques and insights that produce new theories and learning, while 

critical design, rooted in the practice of doing design, is an embodied making tradition 

through intimacy with design materials (Bardzell et al., 2012). I believe that reconciling 

the two is a careful matter of case-by-case entwining, allowing for disruptive activities 

that destabilise the norm.  

The goal of critical thinking in this thesis is to incite a certain “productive dissonance” 

(Tharp & Tharp, 2019, p. 27) towards the sustainability discourse, in relation to the 

global green energy transition. In this state of productive dissonance, the meeting of 

potentially conflicting views and perspectives is inevitable. In an interview with 

Krzysztof Wodiczko, an urban projectionist who is interested in political provocations 

through art in the public realm and the Head of the Interrogative Design group at MIT, 

he brings up relevant the paradigm of agonistic pluralism in democracy (Mouffe, 2000): 

“The speaker must sustain her ability to convey truths in public, often to people who 

may not want to listen,” (Phillips, 2003, p. 35). Patricia Phillips, the interviewer of 

Wodiczko and Editor-in-chief of Art Journal (then), further elaborates that: 

“We can accept that there can be a kind of collaboration where participants hold different 

expectations and understandings of the consequences… It does not require a seamless, 

harmonious concept of community, but is animated by passages of conflict and 

difference. Collaboration can accommodate all of this richness and texture. It isn't a 

homogeneous notion of everyone walking in stride to some common destination,” 

(Phillips, 2003, p. 42). 

This thesis is thus, still about solar panels. It articulates the wider worlds of solar and 

the tensions within the global green transition, drawing upon relations to the people 

involved, their power, and how knowledge on solar design can be produced. It is a 

thesis offering a step forward for the realm of solar design research. Governance and 

planning authorities, urban design practitioners, and fellow design researchers, might 

seek inspiration and pedagogical insight here, on co-creating solar design for human 

(and non-human) living environments – and what this might mean within a situated 

sustainability discourse. It is also a thesis for both the wider scientific and non-scientific 

community, for those who are curious about rethinking interpretations, meanings, 

presence, and futures of solar and alternative renewable energy technology for 

humanity.  

The content page builds, in many respects, on human experiences with the sun: 

sunlight, weather, seasonality, climate, and their oh-so-familiar affective experiences. 

Part One, Part Two, and Part Three thematically reflect the thesis progression as 



experiences of seasonality associated with the solstices and equinoxes in the northern 

hemisphere within the year. From the longest day of the year, to the shortest day of the 

year, experiences with the sun constantly shift but never end – a new cycle begins as 

one cycle ends. Following that, in true embodied tradition, the thesis’s core chapters 

are also named after the stages SENSE, MAP, and EVOKE, to respectively; learn and 

create the research space with depth and texture (SENSE), to create order through lucid 

organisation of the knowledge produced (MAP), and finally, to vividly express and 

communicate with confidence and certainty a reality that has been built (EVOKE). The 

thesis then concludes with the setting of the sun – a closure of a day, and the start of a 

new. 

 

 

 



A series of solar panels at a test facility, enjoying nature’s breeze and a calm day at work. 
Photographer: Moritz Kindler. Source: Unsplash (Creative Commons).



The glow of this particular bulb reminds Sakthi of the warmth and happiness she feels with her family every 
Deepavali. Photographer: Christian Dubovan. Source: Unsplash (Creative Commons).



3 year old Ella basks in the evening sun, breathing in final notes of Summer in the air.  
Photographer: Melissa Askew. Source: Unsplash (Creative Commons).
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Part One 

Summer Solstice: In salty waters and warm, 
bright, barbeque nights. 





2 
 

2/ Designing solar environments, as is 

 

 

 

 

 
The photovoltaic (PV), also known as the solar panel, is one of the more common forms 

of solar energy within our living environments (Kammen & Sunter, 2016). From a 

consumer’s perspective, it is often rectangular in shape, and most popularly found on 

the market as blue solar panels (polycrystalline) or black solar panels (monocrystalline). 

Recent innovations now permit them to come in all forms, colours, and textures – 

which will be further discussed in the next chapters. They can often be observed in 

masses on rooftops and on wide open spaces, such as lawns or outside urban cores. The 

solar panel has often received subsidies for installation in order to motivate citizens and 

businesses to adopt this clean technology due to the prevailing global, national, and 

local political frameworks (SolarPower Europe, 2021). Guidelines pertaining to the 

urban design and urban planning of these PVs however, have not been as clearly 

organised. Efforts in renewable energy in urban planning, at best, have been considered 

“fragmented and piecemeal,” (Dixon & Wilson, 2013, p. 665) and decontextualised and 

disembodied from the local context (Wilhite & Wallenborn, 2013). Academics have 

argued for, “decisive pre-requisite [for] renewable energy application [to be] integrated 

in the urban planning process at the beginning,” (Gagliano et al., 2013, p. 865), so as 

to ensure a holistic framework towards renewable energy planning that permeates 

throughout all the stages of the municipal planning process. Nevertheless, noticeable 

efforts towards the democratisation of renewable energy are increasing – not only 

pertaining to its increased affordability and access (Tarekegne, 2020), but also in its 

prosumer (an electricity consumer who also produces) infrastructure design and 

planning (van der Schoor & Scholtens, 2015). Community involvement and ownership 

over renewable energy developments can be traced as far back as the 1970s, with themes 
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of self-sufficiency, local determination, engagement, and empowerment leading its 

discourse (Walker, 2008).  

Some examples of community ownership over decentralised renewable energy 

developments include Som Energia, Catalunya’s first large-scale renewable energy co-

operative model with a membership of over 8,000 members (Rosa Luxemburg Stiftung, 

2016). Another example is The Norton Energy project, a wind turbine development, 

located north of Doncaster in South Yorkshire, UK, with a membership of over 4,300 

people across 2,000 households, emerging from a participatory and democratic design 

and planning process (Jeong et al., 2012). In academia, topics pertaining to energy 

activism, social acceptance, community ownership, social justice, and energy 

democracy, are a few among many within the large pool of knowledge resource dealing 

with place-based participation and democratic inclusion for the renewable energy 

discourse. In the field of design research, creative and inclusive collaborative practices 

and processes have shown potentialities in facilitating engagement on renewable 

energy. Recent examples include a collaborative effort towards future service design 

aiming for a reduction in household energy consumption (Cockbill et al., 2020), a 

performance of spatial and aesthetic practice as part of learning about local renewable 

energy landscapes (Thorsen, 2016), and an investigation on walking interviews to 

facilitate the sharing and learning of local narratives behind the urban green energy 

transition (Ambrose, 2020). Despite these efforts in motivating greater discussion and 

engagement within the global green energy transition, some would argue there still 

remains a need for more active citizen engagement and community ownership (van 

der Schoor & Scholtens, 2015). According to Kelly (2010), “it is individual actions, 

integrated at the local authority level, that will most effectively capture the problems 

and opportunities over the next 40 years,” (p. 1088). 

In The Rise of the Network Society, Manuel Castells (1996) puts forth the notion of the 

‘new economy’, where organisational forms within society become increasingly 

networked – in power, production, and experience – in the face of rapid innovation 

and technological applications. Such networked systems lend tremendous power to 

those who have authority over it, and consequently pervade city-making at multiple 

levels. A networked society entails that local spaces are merely materialised spaces of 

consumption and production within a bigger whole; local translations of metaphysical 

global forces. Similarly, Saskia Sassen (2002) offers the idea of the ‘global city’, which 

denies the idea that cities individually and independently function from one another, 

but instead, function as nodes on a networked whole that build a complex ecosystem 

for economic growth over a singular, large communicational network (Sassen, 2002). 
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According to her, “[n]ew articulations with global circuits and disarticulations inside 

the city are thus produced,” (Sassen, 2002, p. 30).  

Yet another piece of pivotal literature on this topic, is Varnelis & Friedberg (2008)’s 

Networked Publics, where they elaborate on the notion of the ‘last mile’; a term 

commonly used by global telecommunication firms to signal their final, yet greatest 

challenge, on their expansive journey into local contexts. The ‘last mile’ refers to the 

threading of communication infrastructures expansively through local loops, for 

example developing smart buildings, headquarters, media complexes, and optical fibre 

installations, across mounds of dense, congested buildings and roads (Varnelis & 

Friedberg, 2008). These infrastructural changes occur most greatly when taking the 

path of least resistance, resulting in unequal spatial design and development and the 

increasing exclusionary qualities of different spaces; where privatisation of certain 

spaces is often considered the convenient solution to exclude participation from the 

public for some of these mega developments. The fracturing of urban space and design 

leads to some spaces becoming a privilege to some, where order and control over these 

premium spaces is often maintained through hostile architecture, defensive urban 

design, intensive security practices, and perhaps even unabashed and unapologetic 

road, building, and street closures to certain publics (Varnelis & Friedberg, 2008). 

A mirror trend occurs within renewable energy design and development. Phadke 

(2011) expands on a pivotal dimension of place politics in wind energy landscapes, 

relating to notions of attitudes, identities and place attachment with and towards an 

‘aestheticised spatiality’ of these renewable energy infrastructures. She offers that wind 

opposition campaigns in an aestheticised spatiality present, “a set of new normative 

tensions in the aligning of a new energy economy,” (p. 771). Rather than simply side-

lining these concerns as examples of NIMBYism (Devine-Wright, 2005, 2009), she calls 

for future renewable energy rhetoric to encompass more significantly re-defining 

questions on the roles of responsibility and power in determining, “landscape–

technology compatibility, scales of design, pace of development and acceptable 

mitigation,” (p. 771). Attesting to the same point, Calvert et al. (2019), in their 

conceptualisation of different dimensions (lived, perceived, and conceived spaces) in 

relation to renewable energy landscapes, motivate a rethinking of the material and 

immaterial forms these landscapes and technologies may take: 
 

“Bringing the production of space concept into dialogue with the energy landscape 

concept attends to inter-dependencies across: (a) transformation of the spatial structures 

through which energy is dissipated (perceived space); (b) the territorial-institutional 

structures that govern how particular landscapes are produced (conceived space); and (c) 



5 
 

the landscape values and ideas of landscapes that transcend any particular place and 

which are anchored in and reproduced through the material and territorial structures 

(lived space),” (p. 193). 
 

While many have argued for the relationality and boundlessness of renewable energy 

technologies, human interactions at their place-based manifestations appear to remain 

crucial interfaces upon which societies begin to meet and engage with renewable 

energy. These nodes of interaction provide everyday experiences that shape people’s 

perception of the, “natural state of things,” (Calvert et al., 2019, p. 193), and these 

shapings tend to, with time, form meaning attachments. Thus, the renewable energy 

discourse is largely sparked by tangible access; the product, service, and urban design 

of these technologies in which human societies engage with on the everyday.  
 

It is therefore important to understand how these tangible access points engage with 

humans, and how they can be designed to promote meaningful everyday experiences. 

However, concepts such as aesthetics, which play a pivotal role in shaping these 

meaningful everyday experiences, have only been minimally researched in relation to 

solar energy design, planning and architecture. Through a literature study in the next 

chapter, an overview of this existing research gap is provided. It is worth noting 

however, that history has not been kind to new mega developments. In the Art of 

Infrastructure, Schuler (2017) explains that while the large wind farms of today are often 

considered eyesores, such opposition might fade with time – the same way it did for 

the Eiffel Tower and the Golden Gate bridge when they were first constructed – and 

are now beloved landmarks (Saito, 2017). Emerging artistic appreciation has also been 

experienced in a similar way for transmission lines (also called power lines) with 

different design and architecture competitions sparking interest and debate on the 

beauty and aesthetics of its different potential forms (Wuebben, 2017). In the words of 

Saito (2017), “[i]f aesthetics can be a powerful ally in enhancing basic amenities for 

human flourishing, I cannot think of any good reason for not utilising its powerful 

influence,” [emphasis added](p. 217). 
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3/ Human-with-solar aesthetic experiences 

 

 

 

 

 
In November 2020, I conducted a search on Scopus for the phrase combinations of 

“renewable energy” and “aesthetics”, which revealed 85 results. I searched for 

“renewable energy”, instead of isolating the technology “solar”, to get a broader idea of 

the different conceptualisations and applications of aesthetics in human living 

environments in relation to clean energy. Through the search, several anomaly hits 

were detected, and the 85 articles were then further filtered according to the keywords 

and phrases “aesthetics”, “architectural design”, “built environment”, and “planning”, 

in an attempt to frame the discussion more specifically towards human living 

environments. This resulted in a final list of 30 articles, which were read and assessed 

through an efferent reading process (Rosenblatt, 1988). Table 1 in the Appendix 

delineates this list of articles. The readings were framed by a guiding challenge 

statement: How is aesthetics, in relation to renewable energy design, framed and 

defined in contemporary academic discourse? The understanding of how aesthetics is 

perceived in academic discourse is an important segue to this thesis’s overarching 

research question (How might the human experience play a role in the designing of situated 

solar futures?), because I consider aesthetics to be fundamentally linked to human 

experiences, activity, and behaviour (see Publication 3 for further reading). Aesthetics 

can thus be understood as the first and most impressionable interface upon which 

humans and humanity perceive, interact, and engage with renewable energy – a related 

discussion to this is further developed in the rest of the thesis.  

By the end of the literature review, I conclude that several dimensions of renewable 

energy aesthetics are often overlooked – and therefore, evaluating the literature in 

relation to the challenge statement above paves the way for a deeper understanding of 

the knowledge gaps that this thesis might address. In other words, contributing to the 
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scientific motivation for this thesis. The articles are divided according to different 

scales – the object, the building, and the city scale – in order to present the information 

pedagogically. The distribution of texts proved highest at both the building and the city 

scales: 13 articles and 14 articles respectively.  

Object scale 

At the object scale, it was found that discussion pertaining to aesthetics in renewable 

energy design (usually referring to PV modules) is often framed from the perspective 

of artistic developments in technologies. For example, Schiphorst et al., (2020) discusses 

inkjet printing of luminescent solar concentrators with striking imagery as a future 

solution for artistic solar PVs, and Van Kerschaver et al. (2003) discuss the matter of 

semi-transparent solar cells in producing high visual appeal. The articles implicitly 

discuss aesthetics as a concept that is synonymous to an appealing visual appearance – 

that is, a high aesthetic value is synonymous to a desire for an appealing material 

appearance and presence. As an example, Schiphorst et al. (2020) use the terminology 

“unique” (p. 2) and “attractive” (p. 2) when describing their artistic technological 

development, which is ultimately rhetoric that can vary in meaning depending on 

context and audience. In the context of their research work, the founded technology’s 

ability to contribute to the creation of “stunning artwork that could be easily integrated 

in and around the modern façade,” (p. 2) points towards an intended audience of artists 

and architects – whilst a step further could be to indicate the value that it creates for 

the community in which it is placed. Valid contributions as they are, the assumption 

that the technology’s visual appeal is objective and can be considered desirable to all is 

one that requires unpacking and further research, situated in place. 

The role of the human experience at this scale is not yet clear. Somehow, the idea that 

the “unique[ness]” and “attractive[ness]” of solar panels is significant to the human 

experience is implied by Schiphorst et al. (2020). The direct correlation between the 

attractiveness of the panels and the human experience, however, is not explained, 

leaving it up to inference and imagination on how these artistic panels might affect 

human living environments. One article that provides a direction of thought for the 

human experience at this scale is Thorsen (2016), in discussing an ‘energy walk’ as an 

aesthetic practice for the exploration of urban energy infrastructures. The energy walk 

is a curated, digitally-guided audio walk, leading participants around a harbour area of 

the Danish town, Hanstholm, while telling stories of energy. The walk was aimed at 

uncovering the hidden layered landscape of energies – where visible and invisible 

narratives sensitised participants to the ubiquitous nature of energy in their daily lives. 

The author correlates the impactful experience to an aesthetic experience, according to 
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John Dewey’s blurring of the experiences of art and the everyday from Art as Experience 

(Dewey, 1980). Aesthetic experiences are those where tensions are made the aim of 

purposive attention, identified and performed in action for their very generative 

potential (Dewey, 1980). Thorsen (2016), in line with Dewey (1980), believes that the 

energy walk relates to Dewey’s conceptualisation of the aesthetic experience for the 

reason that the walk walks the tensioned balance between knowing and not knowing, 

seeing and not seeing, energies.   

Building scale 

At the building scale, aesthetics was predominantly discussed in relation to the 

architectural design of a building: focusing both on appealing physical appearances, as 

well as symbolic representations through tangible designs. Aesthetics in architecture 

seemed to pertain largely to the building’s exterior characteristics: facades, roofs, 

shading structures, balconies, windows and glazing, and surrounding ground. For 

example, Gumińska (2019) and Szefer (2018) discuss aesthetics vis-à-vis visual appeal 

pertaining to the design of the building envelope. Szefer (2018) discusses various 

examples of Integrated Photovoltaic Modules (BIPV) and their increased attention by 

architects due to their strong visual culture. This, in turn, is said to define the aesthetic 

character and tone of the building being designed. “There are many types of facades 

and the only limitation is in fact the designer’s imagination or the financial situation 

of the investor,” (Szefer, 2018, p. 3). Szefer (2018) clearly articulates the visual dynamics 

of PV applicability in tall buildings, where implementing solar panel systems as 

finishing on facades can be especially appealing as there is a greater area of exterior 

walls than there is on the roof. Yang, He, and Ye (2014) similarly express the idea that 

BIPVs, “perform the function of architectural decoration,” (p. 117). With respect to the 

aforementioned articles, Gumińska (2019) aids in explicitly explaining the ideas of 

aesthetics at the building scale that have been resonating throughout the different texts:  

“There are correlations between aesthetics and pro-ecological technologies and 

construction materials. The materials used, the urban layout and the structure of the 

objects show naturalistic and ecological trends. Customisation is different and depends 

on the size of the housing unit and its structure. However, the introduction of natural 

materials and human scale into large residential units in effect creates a friendly space 

with which users can identify and thus accept this space,” (p. 472). 

 

In addition, she accounts for the relationship that aesthetics can have with the human 

experience and offers different design parameters that can be applied to create a 

welcoming aesthetic experience. She uses the term “users” frequently, in phrases such 

as, “…ensures the living conditions for its users,” (p. 473), and “…positive impact on 
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users,” (p. 473). This shows, to a certain extent, the possibility for a focus on the human 

experience within a sustainable architectural build, and that aesthetics can indeed be 

articulated through the medium of the human experience. Finocchiaro and Wågø 

(2017) also contribute to the human experience perspective by arguing the benefits of 

lived experiences in the design of their energy-positive, solar-powered house. Through 

a living lab, Finocchiaro and Wågø (2017) manage to incorporate the voices and 

experiences from multiple actors, such as students, researchers, and industrial experts. 
 

From the opposite perspective entirely, many articles at the building scale consider 

aesthetics as different, or separate to, other factors such as “functionality”, “building 

performance” or “technical capacity”. Such separations are signalled by explicitly 

divisive language used within some research studies (see Al-Kodmany, 2018; Attoye, 

Aoul, & Hassan, 2017; Banek, Krupiński, & Dudkiewicz, 2018; Dietrich & Posselt, 

2017; Osseweijer, Van Den Hurk, Teunissen, & Van Sark, 2017; Steinbock, Eijadi, & 

McDougall, 2007). A case in point – it is commendable when aesthetics can, “evoke a 

visually appealing architecture without sacrificing environmental performance or 

residential quality,” (Al-Kodmany, 2018, p. 20). In addition to being perceived as 

separate to the seemingly more significant factors of “functionality” or “performance”, 

multiple articles indicate that aesthetics often appears to be treated as an 

afterthought, where aesthetic dimensions are considered within the later stages of the 

design process, as opposed to serving as a deep-seated paradigm that emerges and shapes 

every stage of the design process. Nevertheless, conceptualisations of aesthetics (as a 

superficial visual that is pleasurable to sight) is still deemed significant in society in 

order to increase BIPV uptake (e.g. Attoye et al., 2017; Osseweijer et al., 2017). 
 

Overall, I believe that it is problematic that aesthetics is often perceived as a seemingly 

‘objective’ trait, a sort of static physical beauty, which is decontextualised and 

disembodied from its socio-cultural context and surrounding environment. One 

example is through the isolated use of phrases such as “aesthetically-pleasing” (Zarcone, 

Brocato, Bernardoni, & Vincenzi, 2016), without further elaboration on whom it is 

aesthetically pleasing to, or how it is so, apart from the provision of interesting colours 

and forms. It is often restricted to what something could look like (i.e. in colour, form, 

material and texture), as opposed to how it can iteratively influence and shape factors 

for experiences in the human everyday lived environment.  
 

City scale 

At the city scale, aesthetics was explored through more plural and diverse perspectives: 

from references to the visual appearances of neighbourhoods and their surrounding 
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amenities, to morphological arrangements of the city, to landscape aesthetics and value 

assessments, and lastly, to the formation and characterisation of the human 

experiences in-between. For example, Krstić-Furundžić, Scognamiglio, Devetaković, 

Frontini, and Sudimac (2018) offer a comprehensive breakdown of PV typologies for 

different building designs in the city. Apart from PV, Chen and Xu (2013) provide a 

more nuanced utilisation of the term aesthetics, where they propose specific technical 

design guidelines of micro wind turbines and how these may relate to different 

aesthetics: an example being, “[this turbine] gives an aesthetic while playing on light, 

lighting, colour, and the size of the base of the cells module,” (p. 1697).  
 

Abbott (2010) provides a nuanced and balanced discussion towards aesthetic 

landscapes and their assigned values, describing the economic-aesthetic discussion 

surrounding wind turbines in the natural landscape to be essentially moot. He argues 

that it depends on perspective. The tensions that arise between local conservation 

discourse with state discourse is often caused by the prior being consumers of the 

natural Western landscape – creating a, “demand for vistas of pristine and primeval 

landscapes,” (p. 975) – while the latter plainly considers these landscapes as production 

spaces (Abbott, 2010). Caffrey (2010), in discussing the emerging legal tensions of solar 

PV developments in residential neighbourhoods in the US, thus raises an important 

qualifier in such debates – “[w]hose aesthetic preferences will we follow?” (p. 742). 
 

These articles deal with aesthetics in relation to the social world via grounded evidence, 

exploring the experiences and interactions humans have with – as opposed to of – 

renewable energy infrastructure. Beyond solar PV, more examples include Huth, 

Paltrinieri, and Thiele (2019)’s review of the effects of wild plant crops on landscape 

aesthetics and the public perception of farmers. Aesthetics, in this article, is offered as 

a categorical use of landscape through the criteria: order, variety, structure, and culture. 

Dockerty et al. (2012), in discussing public opinions on landscape utilisation for 

biomass crop expansion, explain that: 

“Most people’s main engagement with the landscape is passive and primarily visual, with 

it forming their surroundings for a variety of activities; many people do not directly 

equate such experience with the term ‘landscape’, reserving it for areas of more particular 

and perhaps designated or protected scenic beauty,” (p. 1135). 

Such explications on the relationship between humans and their environments address 

the misleading and common underlying assumption that superficial ‘visual impact’ 

equates to aesthetics – when aesthetics is in fact, a holistic embodied experience. These 

articles contribute towards a dynamic and nuanced discussion on renewable energy 
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aesthetics, articulating its practice in time and space, and subjective tendency to the 

context and those involved. These articles also show how it is beneficial (and necessary) 

to explicate framing and assumptions on matters of aesthetics and aesthetic values; to 

whom the aesthetics is meaningful for, or in what capacity is the aesthetic experience 

valuable? 

In conclusion, the reviewed articles showed expansive interpretations of aesthetics in 

different scales and contexts. A significant number of the articles tend to portray 

aesthetics as a static and ‘objective’ reference to visual appeal that is decontextualised 

from its situated context, and possibly quantifiable through artistic design parameters. 

The human experience, to an extent, is often deemed as an extension from aesthetic 

goods, rather than the opposite: where embodied and affective human experience is 

centralised as a starting point and motivation to explore a wider understanding of solar 

aesthetics at different scales. Fewer articles take on such more relational and pluralistic 

approach towards defining aesthetics as an embodied time-space experience within an 

influencing socio-cultural context.  

While these articles remain largely within the scope of architecture and urban design 

and planning literature, they importantly signify the readiness and ease of access of 

such perspectives and knowledges in mainstream academic discourses. Consequently, 

they largely shape (by propagating certain assumptions and biases) mainstream 

academic rhetoric on what solar aesthetics is – for better or for worse. Lesser-known 

perspectives on aesthetics have yet to be as easily discoverable. Nevertheless, a main 

learning takeaway is that underlying assumptions of what aesthetics as a concept means 

(and what it means within a context of a study) can be tackled through increased 

articulation and sensitivity towards the situated context in which the renewable energy 

infrastructure is implemented – for the reason that the relationship between aesthetics, 

people, and place is complex. 
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4/ A renewables culture beyond commodity 

 

 

 

 
 

“[Hu-]Mankind is unique among animals in its relationship to the environment. All 

other animals adapt autoplastically to a changing environment (by growing thicker fur 

in the winter or evolving into a totally new species over a half-million-year cycle); only 

mankind transforms earth itself to suit its needs and wants alloplastically. This job of 

form-giving and reshaping has become the designer’s responsibility,” – Viktor Papanek, 

Design for the Real World (2019), p. 220. 

 
The significant developments and innovations of solar technologies over the past 

decades have not only offered greater technological efficiency, but have also allowed 

for solar technologies to transcend their primary role of electricity generation into a 

diverse set of desirable and flexible forms and functions. From the creation of solar 

fabrics to solar lamps, this broadening and integration of uses have facilitated solar 

technologies – more than other renewable energy technologies – to permeate and 

impact our everyday lives. This marks a turn in the way solar energy can be perceived 

and utilised; from being a commodity energy resource akin to the way petrol is used to 

fuel cars, to becoming an attributable deliverable that is a desirable in contemporary 

popular culture.  
 

‘Energy culture’ is a phrase often used to explain this transition, where people’s habits 

and behaviour towards certain energy use is influenced heavily by the resource’s 

cultural perception and depiction within society and media. Energy culture can be 

understood as the consumption behaviour of certain energies related to, “the 

interactions between cognitive norms, material culture and energy practices,” 

(Stephenson et al., 2015, p. 118). A cultural perspective of energy consumption 

behaviour allows for a holistic understanding of how behaviours are embedded within 

the physical and social contexts of everyday life, and how behaviours are inherently 

repetitive and heterogeneous (Stephenson et al., 2015). Behaviours can also be 
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influenced externally, such that they change and transform over time, signalling the 

intimate relationships between society, culture, and behaviour. ‘Energy culture’ thus 

emerges and shifts over time, and it is important that this transitional narrative is 

understood. This is because attributable traits that are assigned to an energy resource 

can be human-made and manipulated, or natural occurring and fixed, leading to some 

energy resources having the capacity to integrate more meaningfully in lives than 

others, beyond existing as a commodity provision. 
 

Within energy culture, the exploration and expansion of solar’s material culture plays 

an important role. Material culture is a term adopted from anthropology, offering the 

perspective that artefacts – physical evidence of culture – such as objects, buildings, and 

infrastructure, serve as reminders of the influential role of cultural expectations of the 

time, and how these artefacts, in turn, shape contemporary culture (Stephenson et al., 

2015). Material culture has both functional and symbolic qualities, and the reasons as 

to why people acquire, maintain, or discard artefacts are partially determined by the 

implicit meanings formed around the artefact (Stephenson et al., 2015). Similarly, 

transformations in the solar panel narrative over the years have signalled an increased 

global sensitivity towards its material and energy cultures beyond perfunctory 

functions, now entering a phase where it can be considered ‘trendy’ in certain societies. 
 

Building on this line of thought, Barnes et al. (2022) examine the reasons behind why 

communities in the Las Vegas Valley actively and passively adopt solar, as influenced 

by their surrounding living environments. The results show that ‘word of mouth’ 

played a large role in influencing early adopters, based on peer influence and pressure. 

Relatedly, the green consumption effect by Tezer and Bodur (2020) indicate that “warm 

glow feelings” (p. 26) can occur when a person engages with a green product. This is 

said to be resulted by the individual’s, “perceive[d] increase in the extent to which they 

are valued as individuals by society,” (p. 25). This behaviour amplifies when green 

products (particular green energy choices) are consumed in public, as opposed to being 

done in private (Hartmann & Apaolaza-Ibáñez, 2012). There appears to therefore be 

psychological benefits in sharing pro-environmental positioning and status to others – 

particularly if the product is expensive (Hartmann & Apaolaza-Ibáñez, 2012). This 

makes it possible for producers, companies, and other profit-driven organisations to 

capitalise on greenwashing efforts in marketing and advertising, which is increasingly 

rampant in today’s consumer market (de Freitas Netto et al., 2020). 
 

Solar energy technologies are thus no longer isolated and discrete infrastructures on 

landscapes, but rather, whole environments in which people live in and shape culture 
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with, through their distinct characteristics and properties. Media ecologists tend to 

share the same view by perceiving technologies beyond serving as conduits of 

information, and more akin to habitats or spaces of human residence (Ruotsalainen et 

al., 2017). Miller et al. (2015) also discuss energy systems as habitats that shape societies 

and socio-economic relations:  

“[P]eople today literally inhabit energy systems. They live with, in, around, and 

through energy—in the process both constituting energy systems and being constituted 

by them. Energy shapes—and is shaped by—people’s economies, workplaces, identities, 

environments, technologies, landscapes, politics, and mental maps of the world,” (p. 38). 

In inhabiting energy systems, humans and non-humans thus intentionally and 

unintentionally world with energies – in this case, prevalent solar energy infrastructure. 

Worlding is the process of making lives, emerging from the practical activities that 

shape the planet (Tsing, 2015). Vice versa, the shaping of the planet in turn affects 

livelihoods and our relationships with the planet. In the words of Simone de Beauvoir 

in a translation of her original French text, “man does not create the world. He succeeds 

in disclosing it only through the resistance which the world opposes to him,” (Beauvoir, 

2018, n.p.). Worlding thus offers that humans and non-humans are all interconnected 

in a complex ecology of relationships, influencing each other in multiple ways that beg 

us, humans, to, “look around rather than ahead,” (Tsing, 2015, p. 22). By “looking 

around”, humans (and humanity) might realise that our identity as humans is fluid and 

transitional, posing the difficult and existential question of what it means to be human. 

Following this, Braidotti and Bignall (2019) implore us to discover and develop more 

inclusive practices of becoming-human, through the generative potential presented by 

current critiques of human practices. This call for reflection on alternate ways of 

becoming-human fundamentally relates to the creation of becoming-worlds, which 

entails thinking beyond the established anthropocentric frame. Braidotti and Bignall 

(2019) call this the power (potentia) of thinking beyond. 

Trends in experimental solar design and services are beginning to proceed in this 

direction, although there still remains some way to go. Below, I offer a series of 

examples that shed light on contemporary human worldings with solar that are 

considered experimental, innovative, and unique in their times, which push 

boundaries on what it means to think-with and be-with solar. On the matter of non-

human worldings, however, solar design research has much to develop yet. 

Fun and play: Play is another important way in which humans of all ages participate in 

experiencing the world around them. For example, the Splash Pad in Hanlon Creek 
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Park in Ontario, Canada, is a water playpark designed to run on solar energy. The 

fountain play area fully runs on generated electricity by a solar pergola and solar PV 

panels on the park’s washroom roof. Play as an interaction with renewable energy caters 

to both the young and the old, however, it serves a significant benefit for the young as 

an education tool towards renewable energy technologies, and their positioning in 

society and for the future (Bustamante et al., 2020). 

Art, culture and media: At annual art and design exhibitions such as Milano Salone del 

Mobile in 2012, Panasonic’s ‘Photosynthesis’ art piece offers a skillful interpretation of 

solar panels as land art, changing public perception of how solar panels can co-exist 

with human worlds. There are increasingly many examples of renewable energy being 

reinvented experimentally to serve as land art today, using art as a vehicle to spark 

conversations on the role and aesthetics of sustainability and energy (see Land Art 

Generator Initiative, 2019). Another example is The Solar Panel Art Series by The Beam, 

a tri-annual publication in which collaboration was forged with curators and artists to 

employ solar panels as an artistic medium. The resulting bespoke artworks have been 

exhibited globally, in cities such as Berlin, Bonn, Crans-Montana, Madrid and New 

York (The Beam, 2021). In popular culture, interpretations of the future(s) and what it 

entails – in a utopic or dystopic, or simply in an alternative sense – is captured by 

Solarpunk visual styles and depictions in movies and in television shows (Williams, 

2019). The prevalence of these alternative imaginings in popular media might thus have 

some power in influencing perceptions of renewable energy aesthetics in discreet and 

subliminal ways. 

Commercial services: Short-term interventions, ‘pop-ups’, and temporary urban services 

utilising solar energy in unique ways have begun to gain traction as well. One such 

project is Solar Gastronomy, by Catalan designer Martí Guixé and Finnish food visionary 

Antto Melasniemi. Solar Gastronomy is a travelling kitchen concept in which food is 

cooked by equipment utilising electricity generated autonomously by on-site solar 

panels. The Solar Gastronomy restaurant had an open-air concept to allow room for 

patron seating and approximately 10-15 solar panel installations. The restaurant 

travelled across Europe in 2011 and received multiple prizes for its innovative thinking 

(Melasniemi & Guixé, 2020). 

Pedagogy and education: With the increasing appeal of Massive Open Online Courses 

(MOOCs) through platforms such as EdX and Coursera, the nature of education is 

rapidly changing and shifting towards accessible and asynchronous education for all. 

Individuals and collectives looking to become prosumers (consumers and producers of 
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electricity) might seek practical education in preparation for renewable systems’ 

installation through online means with ease. Furthermore, some cities around the 

world are beginning to offer re-skilling workshops for a labour force seeking a career 

change. For example, several non-profit and economic development agencies in 

Alberta, Canada, might begin to offer retraining programs to prepare former oil-field 

workers to work in solar and wind energy industries (Williams, 2020). 

Design and innovation: The Energy Babble is a prototypical artefact that is essentially an, 

“automated talk radio obsessed with energy,” (Boucher et al., 2018, p. 7). Tested within 

communities in the UK across several months, the team learned new reactions and 

insights towards the complex discourses that communities navigate in their journey 

towards energy use reduction. The process aimed to creatively and inclusively engage 

members of energy communities in order to explore potential meanings for central 

themes as energy, the future, and community. Other examples include The Element and 

The Power Aware Cord from the project Static!, funded by the Swedish Energy Agency. 

These designs vary in how energy aesthetics might be conceptualised – from more 

poetic reflections on energy and how it might be visualised in the home, to more direct, 

action engagements with the artefact (Backlund et al., 2007).  

These examples of human worldings signal the anticipatory nature of energy culture – 

where culture shapes the future(s), and the future(s) in turn, shapes culture. The cases 

of the Golden Gate Bridge and the Eiffel Tower, as explained earlier in the thesis, imply 

that constructions that were once considered strange tend to become normalised after 

some time. In saying that, it is thus necessary to consistently challenge the status quo, 

the same way that these worlding examples do, and open up conversations and 

imaginations for alternate realities, speculative futures, and the otherwise. In Speculative 

Everything (2013), Dunne and Raby present speculation as a way to explore fictional 

worlds, alternate realities, non-places, impossible presents, and the like, within design. 

In line with the notion of ‘social dreaming’, Dunne and Raby present the idea of the 

‘preferable’, where in the midst of exploring the possible, the plausible, and the 

probable, socially-constructed imaginary futures could be used to garner the 

involvement of citizen-consumers in conceptualising their local energy journeys. In 

addition, Ruth Levitas (2013) presents a book called Utopia as a Method, which offers 

utopian thinking as a process to human flourishing. She argues that utopian thinking 

can form a “powerful mode of critique” (p. 155) to question and redefine the: 

“…the experience of work, the kind of people we are enabled to become, the 

relationships we are able to have with each other and the capabilities we bring to 

participation in civil society,” (p. 207). 
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Utopian and speculative thinking are utilised widely within this thesis’s subsequent 

publications to expand possibilities of everyday thinking, living-with, and being-with 

solar. By way of enacting design interventions to curate individual and collective 

human experiences with solar, this thesis thus aims to contribute to the ongoing energy 

culture discourse. The design interventions in this thesis offer the possibility for plural 

situated knowledge(s) on what and how it means to live with, learn, and experience 

solar energy. Utopian and speculative thinking is part and parcel of that process, 

considering that energy culture, akin to popular culture, is never stagnant. It is 

constantly changing and evolving, with emerging relevant knowledge, values, skills, 

capabilities, and experiences. The only underlying criteria is that one must already be, 

“open to imagining other ways life” (Dunne & Raby, 2013, p. 91). 
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5/ Ethnography of the Nordic solar panel 

 

 

 

 
“Waste is not just sheer matter, so, arguably, the methods for studying waste might also 
account for more than empirical processes of waste making,” – Jennifer Gabrys, Digital 
Rubbish (2016), p. 3-4. 

 
The ethnography of the Nordic solar panel is one that follows and accounts for the 

artefact from its production to end-life stages. Providing a situated and concrete 

example through the lens of the solar panel’s life story can facilitate a grounded 

understanding of the solar panel and the industry’s related concerns. This chapter 

provides a first glimpse into solar’s sustainability paradox; for a claimed “green” 

typology of energy, its impact on humans and humanity around the world is as unequal 

as it is complicated. The significance and impact of policy on consumption behaviour 

(vice versa) and how city landscapes are designed with solar, becomes clear. By 

providing this ethnographic account, I set the stage for further critical debate in the 

later chapters of this thesis, towards other ways of thinking and doing sustainability.  
 

This ethnographic account of the Nordic solar is embedded within Ludin et al.’s (2018) 

four-stage process of a solar panel’s life cycle: the production stage, the construction 

process stage, the use stage, and the end-of-life stage. In summary, the first stage – the 

production stage – inputs of raw material and energy resources (commonly fossil fuels) 

are sourced to begin the manufacturing of the panels, mounting system, cables, 

inverters, and all other components. The next stage – the construction process stage – 

the panels are transported, constructed, and installed. In the third stage – the use stage 

– certain maintenance and upkeep procedures are included. Finally, in the last stage – 

the end-of-life stage – major environmental decisions revolve around the recycling, 

waste processing, and transportation of the solar PV modules.  
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The Swedish context 

Swedish solar adoption has been growing immensely over the years; partly due to 

government subsidies on solar panel purchase and installation, and another part due 

to a successful societal imprinting of a renewable ‘energy culture’ (see previous 

chapter). Sweden, in its geography, experiences a varied climate and latitude. 

According to the Köppen-Geiger climate classification system, the northern regions 

experience a subarctic climate while the southern regions experience a temperate 

climate. This partly determines the availability and amount of solar irradiance across 

the seasons (i.e. variable access to sun light), with the summer months of June and July 

being prime months of harvesting solar energy. In the summer month of June 2019, 69 

GWh of electricity deriving from solar energy was fed into the national grid (Swedish 

Solar Energy Organisation, 2022). This is approximately equivalent to the electricity 

consumption of 4,800 villa households that are sized 120 square meters in Sweden. At 

this point in time, homeowners received 20% in subsidy on labour and material costs 

during their solar panel installation process. Three years later, in June 2022, this 

number increased to 273 GWh (consumption of approximately 19,000 villa 

households) despite national subsidies being reduced from 20% to 15%, and with no 

subsidies for companies and organisations (Swedish Solar Energy Organisation, 2022). 

This approximate quadrupling of solar power utilisation within three short years 

indicates a rapidly emerging trend of solar panel adoption within Sweden. With solar 

modules becoming cheaper and more accessible, an average increase of 40% in solar 

power is expected to be installed annually – with the year 2019-2020 having already 

shown a staggering increase of 80% alone (Swedish Solar Energy Organisation, 2022).  
 

First, the production stage: In light of the growing PV market, the Swedish Solar Energy 

Organisation (Svensksolenergi) – an online arena for vital news and public discussions 

surrounding the developments of the solar energy transition within Sweden – released 

an article stating that import taxes on solar PV panels from China have been abolished 

due to an oversupply in the market (Swedish Solar Energy Organisation, 2018). The 

oversupply of modules in the global market was due to a restructuring of Chinese solar 

policies (Lindahl, 2018). The abundance of solar cells and modules on the market has 

led to rapidly falling prices of solar modules and thus, cheaper access to solar panels 

globally. Due to this abundance, The European Commission has removed the import 

duties and the Minimum Import Price (MIP) regulations for solar cells and modules 

from China for countries across the European Union (EU) (Lindahl, 2018). An analysis 

of the consequences of this abolishment predicted a significant shift in global module 

deliveries (Lindahl, 2018). The factories in Southeast Asia that have been supplying 



20 
 

modules for the European solar cell market now deliver instead to a quickly growing 

Indian market. Thus, the EU market demand is instead met with an influx of modules 

made in China (Lindahl, 2018). This is because the majority of solar products in Europe 

are imported from overseas, as the regional manufacturing sector is very small in 

comparison to China’s (SolarPower Europe, 2021). As the European solar market enters 

a new growth phase, however – one that is increasing faster than most analysts can 

forecast – new opportunities in domestic solar manufacturing might arise (SolarPower 

Europe, 2021).  
 

Having established that Swedish solar modules are now mostly imported from China, 

the consequent environmental predicaments of manufacturing solar panels at its source 

should be looked at. Investigation shows that according to Greenpeace and the Chinese 

Renewable Energy Industries Association, approximately two-thirds of China’s solar 

panel manufacturing companies are not meeting national standards on environmental 

protection and energy consumption (Yang et al., 2014). The production process of solar 

panels is highly toxic, and the production of polysilicon and silicon wafers used in solar 

panels generates particularly dangerous by-products (silicon tetrachloride and 

hydrofluoric acid), which are often being discharged – without treatment – into the 

environment (Yang et al., 2014). For example, in 2011, fluoride concentrations in the 

Mujiaqiao River, a river located near a solar panel production factory in Haining City, 

eastern China, was measured to be ten times higher than permitted by standards. This 

inevitably led to the destruction of surrounding wildlife, harming marine life, and 

raised concerns about human health (Yang et al., 2014). 
 

Second, the construction process stage: After manufacturing, these solar panels are then 

transported from China to Sweden, where different governing and urban planning 

authorities face the task of rolling out these technologies. Gigawatt-scale power has 

been achieved almost entirely through ground-mounted, utility-scale PV power plants, 

to supply solar power to corporate consumers (SolarPower Europe, 2021). In 

comparison, the residential solar market has contributed negligible PV volumes thus 

far, even though it is a growing market supported by financial incentives (SolarPower 

Europe, 2021). Driven by motives such as convenience, cost-efficiency (bang for the 

buck), and status, solar roll-out in Sweden has traditionally tended towards large-scale 

and centralised solar parks typologies. For a brief understanding of different solar 

typologies, visit the visual series of Figures 1 to 3.  
 

Therein lies an ethical question surrounding power and governance, place politics, and 

colonialisation: Whose and what lands are solar panels being installed on? For example, 



Figure 1: Most common typology of solar - visible landscapes, large scale, and centralised solar park. This view 
is of the 146MW PV plant built in the Atacama desert, Chile. Photographer: Antonio Garcia. Source: Unsplash 
(Creative Commons).



Figure 2: Second to most common typology - hidden from pedestrian sightlines, small-scale, decentralised solar 
installations in cities, such as in residential neighbourhoods and urban building complexes. New innovations of 
such a typology include ‘invisible’ solar tiles, BIPVs, and thin-film solar cells.Photographer: Jeremy Bezanger. 
Source: Unsplash (Creative Commons).



Figure 3: Less common but emerging typology of integrated solar innovation - standout, extraordinary, land-
marked, and proud designs to serve purposes beyond solar power production. This example is in Gardens 
By the Bay, Singapore. The Solar Supertrees are equipped with integrated solar panels.Photographer: Taylor 
Simpson. Source: Unsplash (Creative Commons).
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in the related matter of large-scale wind energy and hydropower production facilities 

in the north of Sweden, the trending colonialisation of Sápmi (lands belonging to 

indigenous Sámi) has become problematic. As of today, Sámi communities continue 

to struggle to protect remaining reindeer grazing lands from further industrial 

encroachments, considering the already overwhelming pressure on traditional Sápmi 

from industries such as forestry, hydropower, mining, and tourism (Lawrence, 2014). 

The clash of perspectives has led different parties – often the state against Sámi 

communities – into an ongoing battle through the years, with negotiations seldom 

‘freely’ entered into by either party (Lawrence, 2014). As such, the potential for similar 

tensions to arise as solar PV parks blossom in the coming years can be problematic. 
 

Furthermore, the current singular function of large-scale solar parks also results in a 

different issue altogether; the encroachment onto necessary agricultural lands and the 

monopolisation of large rural lands areas for a singular use. From the urban planning 

perspective, such lack of foresight and holistic perspective in designing cities may 

hinder future flexibility and resiliency in urban development (Scognamiglio, 2016). 

However, emerging innovations may solve this, with an example being agrivoltaics 

(European Commission, 2020; Willockx et al., 2020), where large solar parks couple 

with agricultural businesses in order to symbiotically plan and design for comfortable 

microclimates for both crop production and animal rearing surrounding (as well as 

underneath) the solar panels. 
 

Third, the use stage: Once solar panels are installed, it is important that they are 

maintained properly in order to reduce costs pertaining to damage and maximise 

efficiency (Baklouti et al., 2020). Maintenance might include brushing sand of panels 

in dusty desert climates, or removing snow and ice build up during winter in arctic 

climates (Hernández-Callejo et al., 2019). Beyond scheduled manual maintenance, 

certain skilled operation maintenance is required. Such maintenance can be more 

difficult and expensive to arrange and might incur a diverse set of hazards such as shock 

and fire hazards (White & Doherty, 2017). Implied by the literature referred to this in 

paragraph, it is common that many solar installations today do not have a well-

developed maintenance plan, and this results in solar panels laying broken, uncared 

and unrepaired for years, defeating the purpose of their built in the first place.  
 

Fourth, and the end-of-life stage: Finally, in the last stage of the solar panel’s value chain, 

the end-of-life stage concerns issues with landfills and recycling capacities. While the 

recycling and reuse of solar panels have been extensively researched (e.g. Xu et al. 

(2018)), Tao et al. (2020) aptly capture the reality of these technologies by stating, 
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“[s]olar modules are not truly green until they are recycled,” (p. 1086). The average life-

cycle of a solar panel is approximately 25 to 30 years, and by 2030, the predicted 

cumulative mass of end-of-life PV is projected to total 8 million tonnes globally (Heath 

et al., 2020). By 2050, this mass is projected to increase to 78 million tonnes, 

symbolically equivalent to approximately 7,722 Eiffel Towers – contributing greatly to 

the global production of electronic waste (e-waste) (Chowdhury et al., 2020). Thus, 

waste from solar panels can be considered the fastest growing electronic waste (e-waste) 

component globally (Majewski et al., 2021).  
 

In 2021, only about 10% of panels in the US are recycled (Crownhart, 2021), even while 

an estimated value of the metals in all PV installations can approximately amount 22 

billion dollars (Domínguez & Geyer, 2019). Currently, it is much more expensive to 

recycle them as opposed to simply discarding them. In Sweden, since 2012, solar panels 

have been considered under the European e-waste recycling initiative (the WEEE 

Directive), which calls for 80% of e-waste collected to be recycled. However, according 

to the company Stena Recycling, only 15-20% of solar panels in Sweden get recycled in 

reality (The Solar Cell Watch, 2021). Within that percentage, it is their aluminium, 

plastic, and copper and silver components that get recycled. Technologically, it is 

feasible to recycle up to 95% of the solar panel, but it is not yet economically feasible 

to roll-out such recycling methods consistently (PV Magazine, 2020). Thus, pollution 

from carelessly disposed solar panels that have reached their end-life might present an 

increasing problem globally. Historically, the existence of such a problem has already 

brought environmental pollution, such as the seepage of toxic battery waste (i.e. lead, 

cadmium, antimony and sulphuric acid) (Yang et al., 2014). 
 

However, there are distinctions to be made between different types of solar panels. 

According to a life cycle assessment conducted by Krebs-Moberg, Pitz, Dorsette, & 

Gheewala (2021), organic thin-film solar cells offer a healthier environmental future as 

compared to multi-crystalline silicon panels. It was shown that with or without 

recycling, multi-crystalline silicon panels contributed to the most harmful 

environmental impacts of all the three types of solar panel studied. These panels 

showed almost ten times higher end-point impacts (in the areas of human health, 

ecosystem damage, and resource availability) than those of the organic thin-films for 

landfilling scenarios. Thus, the study concludes that the best option in moving forward 

with solar panel use would be to shift to organic thin-film panels, which tend to be 

pricier but whether going into recycling or landfilling waste streams, they would 

dramatically decrease the negative environmental impacts from solar energy 

production across all impact categories (Krebs-Moberg et al., 2021). 
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However, considering that multi-crystalline silicon panels dominate the PV market 

over their organic thin-film counterparts, there still remains an urgent need for 

advancements in recycling – and in the design of PVs that enable such ease of recycling 

– to minimise waste and potential toxic pollution. This has been supported by other 

studies too (see Giurco et al., 2014). While solar panels show promise in other areas 

such as providing equitable energy access for certain isolated communities through 

becoming energy prosumers (consumers who also produce), seamless electricity 

production, clean energy production for a span of at least 20 years, and simple 

installation and minimal maintenance (depending on context), there are many other 

aspects of it that may be used to critically counter the use of the popular phrase “clean” 

or “green energy technology”. While this chapter surfaces some of the relevant 

environmental issues related to solar panels that are important to understand, these 

issues have also been discussed with a vacuum. Necessarily, all energy resources are 

exploitative or pollutive to different extents, and in order to assess the “best” green 

option for a context, a comparative analysis and deep-dive should be done across the 

different energy sources available to the context. 
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6/ Necessity of the strange –  
    provoking thought in postapocalyptic     
    imaginings 
 

 

 

 
“Here, attending to living-space entanglements seems inefficient, and perhaps archaic. 

When its singular asset can no longer be produced, a place can be abandoned. The timber 

has been cut; the oil has run out; the plantation soil no longer supports crops. The search 

for assets resumes elsewhere. Thus, simplification for alienation produces ruins, spaces of 

abandonment for asset production,” – Anna Tsing, The Mushroom at the End of the World 

(2015), p. 14. 

 
The complexity and interconnectedness of the solar energy discourse is vast. To only 

remain within the confines of the technology in itself would be to neglect the 

important impacts of surrounding and situated cultural, political, economic, and 

societal motivators and drivers that otherwise influence people’s behaviours and 

perceptions towards renewable energy. For this chapter, I choose to share a short 

introspective study to exemplify human behaviour and actions when encountered with 

difficult and alternative futures with e-waste – a possible yet dystopic future that upon 

a reading of the previous chapter, would show it to be not entirely unfeasible. 
 

A Machine Boosting Energy into the Universe is an art exhibition by Korachit 

Arunanondchai, a visual artist, filmmaker, and storyteller, held during Singapore Art 

Week 2022. The exhibition consisted of a visual and tangible interrogation between the 

nexus of human, machine, and spirit, set in the socio-cultural context of Thailand – a 

country said to be facing the rapid adoption of advanced technologies while still deeply 

rooted in spiritual tradition. The exhibition articulated tensions arising from this 

delicate co-existence, through a film and a provocative art installation resembling a 

postapocalyptic wasteland of electronic waste and “new humans” (cyborgs). The 
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motivation for the observation was to learn and document the spectrum of actions, 

reactions and behaviour when people engage with seemingly strange or provocative 

environmental, technological and cultural futures.  
 

I performed this introspective study in January 2022. A dimly lit dedicated gallery room 

was provided to host the exhibition, equipped with a large projector screen replaying a 

film on loop, and an approximately 3 by 3 meter art installation made of scaffolding, 

e-waste, and wasted bodies (Figure 4). Human “cyborg” figures were designed to sit on 

block benches (covered in cow skin) – and upon first sight, incurred confusion as I 

imagined that they were humans sitting and watching the film. I sat beside a human 

cyborg to take a closer look, before watching the film myself and then observing others 

who came in and sat down to watch the film. I observed people for 45 minutes. For the 

next 45 minutes after, I stood at the back of the room, so that my view covered the 

entire gallery space. A security guard sat in the corner of the room, observing me 

observing others, during the whole duration of the observation study. I documented 

data through field notes on people’s behaviour, and of both inward and outward 

reflections of my own accord, as well as through photographs. By inward observation 

and reflections, I refer to the ‘inner world’ of designer (researchers): the norms, beliefs, 

worldviews, and assumptions that manifest from experiences in the material world 

(Hakio & Mattelmäki, 2019). For further reading, see Publication 4, 5, and 6. 
 

One prominent theme of the study was discomfort – mine and others. The first instance 

of discomfort occurred when I had walked into the gallery space and faced 6 static 

figures of human form – however, they did not move nor breathe, their faces were 

covered with wild hair, and their bodies cladded with tattered clothing. The second 

instance of noticeable discomfort from others was observed when other gallery patrons 

began entering the exhibition. They looked around confusedly, attempting to 

differentiate the real humans from the fake. A man who sat beside me stared at me for 

a couple of minutes before I turned to him, at which, he quickly and awkwardly looked 

away, realising that I was indeed, a real human. A group of youths, perceived to be 

between the ages 14 to 16, arrived and reacted to the cyborg figures in a similar manner. 

I overheard the words “scary” and “weird” emerge from their hushed conversations, 

before they sat down to watch the film. Another group of five youths arrived and 

reacted slightly differently to the cyborg figures. They giggled and prodded at the 

figures, before taking photographs of them and with them. I quietly moved to the back 

of the room to observe how patrons were engaging with the e-waste installation. 

However, most patrons seemed interested in the film rather than the installation. The 

film was a three-minute-long music video of sorts, where Korachit Arunanondchai 
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himself performed a rap alongside a collage of filmed imagery based in Bangkok, 

spanning spiritual encounters, scenes of pollution, VR and AR art in temples, footage 

of drones, and artistic expression through paint. I noted down quotes from the film 

that struck me as significant:  

“Relics of human past captured on technologies of the future”, 

“A technology filming the technology filming the human”, 

“Cities are where membranes bleed.” 
 

Overall, I reflected that this particular introspective study was complex, as I was 

observing three different situations simultaneously: the artist’s interpretation of the 

topic, my own inner reflections upon that interpretation, as well as observing the others 

visiting and engaging with the exhibition. Nonetheless, the artistic nature of the 

exhibition offered a realm of interaction otherwise not possible – an engagement with 

a reality that does not (yet) exist. In this way, it was enlightening to learn how artistic 

and speculative design may bring attention to environmental discourse in a way that 

other fields of study cannot, by materialising the seemingly impossible and providing the 

opportunity for humanly engagement on uncomfortable topics – like that of 

environmental degradation and the blurring of technological boundaries.   
 

Relating to the theme of discomfort, I am reminded of the connected theme of eco-

anxiety, which often plagues children and youths. According to Caroline Hickman 

(2020), there have been consistent themes of, “young people not knowing who they 

can safely talk with about their anxieties about the future,” (p. 413). Some have 

expressed being belittled or dismissed when seeking advice or comfort from 

professionals and parents, while others have felt pressured by adults to find solutions 

to the climate crisis, in response to adults’ own feelings of guilt, shame, and their sense 

of powerlessness and helplessness over the matter (Hickman, 2020). Thus, tangible and 

material experimentation through art and design may be able to serve as expressions of 

eco-anxiety, creating confrontational yet important visual catharsis to the unspoken. 

More importantly, art and design may serve as a platform for deeper conversations and 

negotiating kinship towards ecological futures. 

 

 

 

 

 

 



Figure 4: Close-up of the installation, consisting of a towering scaffold littered with different electronic 
waste products and a dystopic interpretation of a human-cyborg body. Source: Author’s own image.
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Part Two 

Autumnal Equinox: The seasonal flu, some 
crunchy leaves, and wind in your hair. 
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7/ SENSE – Stumbling in the dark 

 

 

 

 

 
In this chapter, I cover the pillars of understanding that are fundamental to this thesis. 

This includes the thesis’s aims, research questions, knowledge contributions, the choice 

of methods, and their performance. I also offer a necessary deliberation over the 

phenomenological approach, my role as a design researcher in the process, the theory 

of collaborative design – a bedrock to many of this thesis’s empirical investigations – 

and its related tensions on semantics, nomenclature, and participant identity.  

i. Research space 

The main research question of this thesis is RQ1: How might the human experience 

play a role in the designing of situated solar futures? The nature of the question 

stems from an existing knowledge gap in how the commonly techno-economic framing 

of the global solar discourse has left little room for the exploration of more socio-

cultural aspects of the transition. Referring to the literature review in Part One of this 

thesis, there lies a knowledge gap in how aesthetics, as situated human experiences, may 

play a role in the design of solar infrastructure – beyond beautiful physical appearance. 

The thesis thus, by way of several individual and collaborative studies with people and 

things, explore different human experiences with solar that may inform future and 

alternate sustainable designing of solar futures. Necessarily, this entails two sub-

research questions that facilitate a robust discussion towards the main research 

question:  

RQ2. How might situated (collaborative and individual) practices produce 

knowledge on solar? 

RQ3. How does this knowledge contribute to a critical discussion about 

sustainability in context? 
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The relationship between the research questions is explained through Figure 5.  

 

 

Figure 5. The process of designing for solar as depicted by a cycle with three research questions. 

In what is termed ‘the designing for solar process’, the main research question serves as 

both a starting and ending point that conveys the main knowledge delivery of this 

thesis. As a starting point, RQ1 moves into RQ2 as the empirical explorations of this 

thesis (within the different publications) investigate detailed and context-driven 

inquiries into situated practices with solar. RQ2 moves into RQ3 as learnings from the 

different situated practices lead to a heightened discussion on sustainability in context, 

with the term ‘critical’ used here to highlight the importance of transparent, fair, and 

robust argumentation through the empirical knowledge and interpretations acquired 

through RQ2. RQ 3 then culminates in RQ1. As an ending point, RQ1 is both 

conceptual and specific in nature; a culmination of the theories and empirical 

knowledge that emerge from the different publications. The process is iterative and 

cyclical, with each repetition providing new insights, and challenges and opportunities, 

into the different dimensions of solar design research.  
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While this thesis only encompasses a single process cycle, the figure shows the capacity 

for continued research. The research questions are represented as fluid and malleable 

shapes, biomimicking cellular organisms that are living and organic in nature. Like 

living cells, the research questions may change and evolve over time, indicating the 

possibility for a shift in importance across the different questions as future process 

cycles proceed. Moreover, there might be possible new introductions of other relevant 

questions into the process.  
 

The main aim of the research questions is to gather ways to both understand and 

apply the human experience in the design and planning of solar infrastructure. The 

motivation behind this aim has been explained in Part One of the thesis, where there 

is not only a need for the sensitive designing of solar infrastructure in the face of rapid 

and global technological adoption, but that the human (and non-human) experience 

has also been a consideration in solar design and planning that has been lacking thus 

far. A second aim of the research questions is to situate and argue solar energy’s 

positioning within its larger sustainability context. The aim is motivated by the 

uncovered conflicts and parallels to sustainability within the different empirical 

explorations in the different publications. Part One of this thesis has shown how 

renewable energy is often marketed synonymously with the green energy agenda, while 

this might not always be the case in reality. This aim thus caters to a balance and 

enlightened discussion surrounding context-driven sustainability, and a point of 

departure for future research inquiries. A third aim is therefore, to contribute to the 

growing solar energy culture discourse, paving ways for more sustainable and ethical 

design in being-with solar. 
 

The knowledge contributions of this thesis are multiple. First and foremost, the 

different publications offer an applied variety of practical tools and methods to 

conduct collaborative solar energy designing with an inclusive range of people, from 

citizens, to student designers and engineers. For governance and planning authorities, 

urban design practitioners, and design researchers searching for pedagogical insight on 

how-to co-create for solar design, Publications 1, 2, and 3 may provide apt reading. 

Secondly, the thesis offers embodied and reflective insight towards solar 

environments, offering grounded guidance for multidisciplinary researchers, 

practitioners, and interested citizens alike to perform, so that they may proactively 

engage with their local solar environments to experience new and meaningful ways of 

living with and learning about solar (see Publication 4, 5, and 6). Artistically, this 

contribution also takes the form of the dissemination video (see Figures 7 to 9), which 

sparks immediate confrontation to the topic at hand and deliberately forces personal 
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meaning-making and sense-making around what solar could be. The presentation and 

tangibility of the thesis book additionally provides the opportunity for a material 

experience of what a solar energy culture could be. Thirdly, and overall, the thesis offers 

a deep knowledge inquiry into the socio-cultural context of solar, which, together 

with the more established techno-economic perspectives, may provide a necessary angle 

for governance, urban design, and urban planning practitioners of the future (see all 

publications). 

ii. Phenomenology of the solar 

A phenomenological approach to this thesis encapsulates and projects one 

fundamental notion, that is, that solar is experienced. Solar is relational to the human 

and (non-human) environment – it is a phenomenon that is lived, affective and 

embodied. Phenomenology embraces human experiences as complex, situated 

(context-dependent), open, and dynamic – always intertwined between the subjective 

lives involved, and their surrounding worlds (Seamon, 2000; Stienstra, 2015). It is also 

frustratingly indeterminable; “it is of an ambiguous and transforming nature,” 

(Stienstra, 2015, p. 20). While phenomenological philosophy champions that human 

experiences within the environment are unique, it also offers the possibility for shared 

understandings (Patton, 2002). Such shared understandings, fodder for embodied 

knowledges, are inherently significant in elucidating a wider understanding of the 

world around us. This emphasises subjective meaning-making and sense-making 

processes as quintessential elements of the human experience (Patton, 2002) – which 

might further on, foster connections that form wider socio-cultural narratives. 

Herbert Spiegelberg, renown philosopher and historian from the phenomenological 

movement, offers that there are as many styles of phenomenology as there are 

phenomenologists, which makes it difficult to singularly define what phenomenology 

is (Spiegelberg, 1982). Nevertheless, I understand its scope within the context of this 

thesis as the clarification and appreciation of human situations, events, meanings, and 

experiences as they organically occur in the course of everyday. Following the concept 

of imaginaries from STS, I place importance on the values, emotions, and affect within 

these human situations, alongside questions of epistemological and ontological worlds 

(McNeil et al., 2017). Imaginaries challenge the conventionally placed binary relations 

between science and imagination – where knowledge and reason is often placed on one 

end, and imagination and speculation on the other (Tutton, 2018). Thus, the seamless 

entwinement of imaginaries and phenomenology offers a way to address matters of 

subjectivity, desire, and fantasy (McNeil et al., 2017), which I consider significant for a 
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relational approach in the field of design. This consequently entails particular studies 

of lived experiences – as demonstrated within the publications of this thesis – where 

Jasanoff explains are the: 

 “…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,” 

(Jasanoff, 2015, p.19). 

She emphasises that dreams, dreamscapes, and imaginaries are intended to go beyond 

the normative and the aspirational, towards seeking and lifting new, different, and 

peripheral ways of how life ought to be lived (Jasanoff, 2015) – which this thesis resonates 

with fully. Phenomenology thus favours the intimate within this thesis – where value 

is placed on quality and depth of singular (or multiple) human experiences of first-

hand nature, as opposed the attainment of large but superficial quantities of 

‘generalisable’ experiences. In turn, this calls for a meticulous and rigorous description 

of human life as it is lived and reflected from its first-person positioning, context 

embedded, importance, and ambiguity. 

Phenomenological thinking in the field of design research is not necessarily new. 

According to Kees Dorst (1997), design is, “…based on a constructionist view of human 

perception and thought process…. a designer is actively constructing a view of the 

world based on his/her experience,” (p. 66-67). Thus, design researchers and designers 

have been (and are still) responsible for constructing consciousness of objects – and 

phenomenology is an avenue and invitation to do it on purpose, constructively (Crotty, 

1998). This naturally bleeds into the topic of epistemology and ontology – in other 

words, the coloured lens and world of the design researcher, through which, new 

knowledge is produced. I identify as an interpretivist design researcher, where 

knowledge is viewed as socially constructed and emerging from the social 

environment. I consider knowledge to be fluid and plural in nature, emerging from 

specific socio-material contexts and time-place localities. Resonating with Donna 

Haraway’s (1988) Situated Knowledges and Sandra Harding’s standpoint epistemology 

(Harding, 1996), I perceive those who hold local knowledges of the everyday – lived 

experience of a topic and its application in a local context – as experts. This gives way 

to the idea that citizens may be experts while researchers and practitioners may not 

necessarily be so (in the same way). These blurred identities are further discussed in the 

next section. Helen Longino (1990) offers a similar stance that she coins as, ‘contextual 

empiricism’. A question of what it means to be ‘objective’ – and if such a trait even exists 

– is summarised by her main argument that: 
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“…“[s]cientific knowledge is therefore, social knowledge. It is produced by processes that 

are intrinsically social, and once a theory, hypothesis, or set of data has been accepted by 

a community, it becomes a public resource. … Scientific knowledge is social both in the 

ways it is created and in the uses it serves,” (p. 75-76). 

Qualitative researchers, such as Steinar Kvale (2006), explain that such a feminist 

methodological approach towards lived experiences as scientific knowledge may be 

learned and researched through close personal engagements with the research subject, 

where there must be a level of care, empathy, and power reciprocity between the 

researcher and the researched. Thus, how I have chosen to exercise my interpretivist 

positioning in this thesis is through ethical and reflective scientific work, performed 

with transparency and sensitivity in data collection and analysis. How this is done, in 

detail, are further explained within the different publications. In the words of another 

qualitative researcher, Alan Peshkin (1988), this can be characterised as performing a 

sort of ‘tamed subjectivity’, which is explained in this paragraph:  

“I think we all are – and unavoidably belong: in the subjective underbrush of our own 

research experience. … I advocate the enhanced awareness that should result from a formal, 

systematic monitoring of self. … It is a rehearsal for the lines of keeping my subjectivity 

open-and straight,” (p. 20). 
 

iii. Methods and motivations 

Considering my phenomenological approach within this thesis, the methods that have 

been implemented over the course of the thesis production necessarily root themselves 

in grounded, context-dependent designing. However, this is not to say that the value in 

the thesis is only relevant or lies within the boundaries of certain empirical contexts – 

these learnings and knowledges could be amplified to contribute to the overarching 

solar discourse. Uwe Flick (2018) explains this as a sort of knowledge transferability – 

while quantitative research researchers have generalisability, qualitative researchers 

have transferability. Flick (2014) offers that, “[t]ransferability does not require the 

discovery of the general conditions under which a finding or theory is valid; instead, it 

involves a transfer of knowledge from a study to a specific new situation,” (p. 541). 

Thus, I see my responsibility as a qualitative design researcher to offer sensitive and 

embedded findings on solar phenomena that provide fodder for further knowledge 

development and production.  

As a qualitative design researcher, I build my methodological body on a design program 

– a processual combination of the intent and unfolding of design interventions that 

encapsulates realities of a complex design process (Redström, 2017). This program is 
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shaped by a worldview – my epistemological and ontological standing – ridden with a 

set of beliefs and assumptions (Redström, 2017). Within the programme, a set of 

‘experiments’ (Brandt & Binder, 2007) shape such unfolding – which will be further 

explained and described further in the thesis. These experiments are informed by the 

practice of a cocktail of qualitative design research methods. The advantages of utilising 

a program lies within its openness and flexibility to explore and challenge inherently 

unstable and transitional worldviews (Redström, 2017). It is an evolving process; 

informed organically from previous experiments, on how further experiments should 

be conducted, the conceptual traditions that should be explored, and how this produces 

to further theory development. For the sake of consistency and clarity, the term 

‘experiments’ within this thesis is replaced with the term ‘studies’, to coherently draw 

together all the publications under one language. 

Before I detail out my design program (further seen in Chapter 8), I begin with framing 

design in this thesis as both a product and a process – a material artefact resulting 

from a creative process, as well as a process of designerly navigation within 

interventions, in and of itself. Such framing requires a clarifying of the design methods 

involved, and how they are used to accomplish knowledge production within this 

thesis. 

Figure 6: Methods and motivations applied in this thesis. 
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The motivations for the qualitative design research methods utilised in this thesis are 

dual: (1) open-ended learning towards knowledge gaps, and (2) (co)creative and 

generative designing in situated environments. The methods categorisation between 

the aforementioned dual motivations is fluid – the methods might move between 

porous boundaries depending on the context of application, and their findings and 

knowledges produced might iteratively inform following method applications. Figure 

6 gives an overview of the types of methods utilised and performed, however, to 

understand how, and the exact ways in which the methods are performed and 

interconnected in detail, refer to Figure 10 (the design research program, in Chapter 

8). 

Open-ended learning towards knowledge gaps: This motivation for this category of method 

utilisation and application focuses on examining certain areas of research interest in 

detail, to either scientifically motivate a need for further studying or to gain holistic 

and state-of-art knowledge within a situated context. The knowledge that emerged from 

these methods is not boundless, as it was consequently framed and re-framed by my 

own subjective positioning and epistemic reasoning. A literature review and a reading 

of background knowledge was selected and conducted to research and identify 

knowledge gaps in the field of solar energy design concerning situated human aesthetic 

experiences. An ethnographic investigation of online news sources and a document 

analysis was used to build a holistic understanding of the ethnography of the Nordic 

solar in the Swedish context. An open-ended qualitative survey was additionally utilised 

to capture global experiences of pleasant and unpleasant renewable energy design in 

cities (Publication 4, although not explored in detail). Lastly, micro-phenomenological 

interviews (Prpa et al., 2020) was conducted to understand the plural values and 

priorities within the global solar discourse, in order to deliberate the role of a solar 

designer (Publication 6).  

(Co)Creative and generative designing in situated environments: The motivation behind 

this category of method utilisation and performance is to provide space for the new and 

different; exciting possibilities presented by active experimentation, risk-taking, 

inclusive, speculative and utopian thinking, as well as creative serendipity – conducted 

in-place and relevant the situated. These situated accounts of design interventions 

produce knowledge that is emergent from the resource limitations in their particular 

context (i.e. time, space, support, access and more), and are dependent on their specific 

ecologies of participation. These methods are also empirical in nature, meaning that 

they are all grounded accounts of certain contexts of doing and thinking, which opening 

up plural ways of deliberating the thesis’s research questions. Workshops are 
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predominantly utilised as a form of a design intervention and socio-material gathering 

(Ørngreen & Levinsen, 2017): variations ranging from a democratic design experiment 

(Publication 1), to participatory utopian sketching (Publication 2), to collaborative 

design thinking (Publication 3), to pop-up workshops (Publication 4), and to digital 

Miroboard interactions with youths (Publication 6). On the other hand, further 

introspective studies have also been performed to document and highlight the in-depth 

embodied (non)human-solar perspective in different ways: conceptualisation of an 

ethical collaborative design tool for conscious and reflective ‘check-ins’ (Schön, 1983; 

Xue & Desmet, 2019)(Publication 4), embodied autoethnography of more-than-human 

worlds concerning solar (Hokkanen, 2017)(Publication 5), and an autoethnographical 

account of the Solar Lab within the Solar Biennale (Byrne, 2012)(Publication 6). In 

addition – yet outside of publication – is the rogue introspective study performed and 

described in Part One of the thesis, with the motivation of provoking alternative 

thinking, wonder, and a certain strangeness, towards the possibilities for solar 

experiences. Therefore, the reason why the extension ‘co-‘ is placed in parenthesis is 

because not all of the methods performed within this category relies on collaboration 

(e.g. the introspective studies). 

I emphasise that the methods applied are considered qualitative design research methods 

for the reason that they are qualitative methods specifically curated and borne out of 

the needs of designers, design research, and researchers. For this to make sense, I will 

need to dive deeper into the grounding designerly paradigm that drives this thesis. To 

begin with, I provide a paragraph from Redström’s (2017), Making Design Theory: 

“The concern for change seems to drive designers toward methods: whatever the field 

may lack in terms of theory development, it certainly compensates for when it comes to 

methods. In terms of basic character, methods more obviously support processes of 

change, as they explicitly relate to the temporal and unfolding, whereas theory 

traditionally builds on the stable and the constant,” (p. 27). 
 

This is particularly true for this thesis, in relation to the emerging and broader fields of 

designing for change, transformative design, and designing for socio-technical systems 

and transitions (e.g. Costa et al., 2019; Irwin, 2015; Jones, 2017; Konrad & Böhle, 2019; 

Sangiorgi, 2010). These fields often entail many studies that involve close and long-

term collaborations with people – localised and on-the-ground – whom have an 

abundance of experiential and lived knowledge of the local context and its processes. 

Similarly known, as those with “shop-floor experiences” (Ehn, 1993, p. 46) and the 

“professionals of the everyday” (Meroni, 2007, p. 9). Methods that seek to capture the 

ever-changing particularities of processes on-the-ground require a certain level of 
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empathy, creativity, dynamism, reflexivity and spontaneity, and risk-taking – as well as 

a whole lot of pre- and post-reflection activity. This is therefore inherent to the 

designerly paradigm that sets the foundation for this thesis, and consequently, the 

program, and the methods adopted and performed.  

iv. Theory of collaborative design 

Collaboration with who, and what? 

Workshops is the predominant method operationalised in this thesis, and this section 

expands on what it means to collaborate, since navigating the messy and ambiguous 

realities of collaboration can often be tricky.  
 

Collaborative design in design research traditionally encompasses collaboration within 

a team of designers or between designers and non-designers (often characterised as 

‘users’), through user-centered design or human-centered design frameworks. 

Collaboration here is often used to invite creative and fresh insights into an ongoing 

design process tended towards the development of a specific product or service. 

However, collaboration in the private sectors is often bounded by financial or 

economic parameters that are more often than not, oriented towards a specific goal or 

purpose. Alternatively, open-ended collaborative practice and processes may follow an 

academic research study, or a public inquiry into a broader topic, which often provide 

more supportive environments for in-depth learning (Dorst, 2008). The ethical 

implications of conducting either type of collaboration can be endlessly debated. 
 

The terms co-creation and co-design (albeit, not new) have gained traction in the past 

decade, to signal a process of creative knowledge co-production. “Co-creation is a very 

broad term with applications ranging from the physical to the metaphysical and from 

the material to the spiritual,” (Sanders & Stappers, 2008, p. 6). Co-creation may refer 

to any, and every, act of creative collaborative engagement (i.e. consisting more than 

two people), where knowledge, ideas, and skills are shared and combined (Steen, 2013). 

This often entails participatory ideation at “the fuzzy front end” (Binder et al., 2008, 

p.2) of the design process, where the evolving roles of designers and design researchers 

warrant closer attention to the fluid transversing of knowledge domains and creativity 

across time-space (Binder et al., 2008). This in turn, entails skilled navigation of design 

intervention acts, through tools, probes, toolkits and prototypes (Sanders et al., 2010; 

Sanders & Stappers, 2014). 

Co-creative activity is performed widely within the global art and design community, 

facilitating transformative thinking in several important topics such as sustainable 
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community living, healthcare, and food – respective examples being Commonspoly (a 

critical take on the game Monopoly), the Hologram system (a physical, psychological 

and social perspective for peer-to-peer healthcare), and Feeding Food Futures (a critical 

inquiry into emerging food-technology innovation through a series of co-creative 

workshops) (Dolejšová et al., 2021). Co-creative activity has seen the potential in 

bridging fields of knowledge and traditional silos by offering a ‘hybrid’ model of 

knowledge production (Dolejšová et al., 2021).  

Building on co-creative activity is the dimension of futuring, where experimental 

making in collaborative futuring processes could serve as a platform for different 

knowledges and skills across different sectors of society to meet – preferably in an 

intimate setting, where participants may together, move along in co-creation from the 

now to the future(s): 

“The ‘hands-on futuring’ through full-scale prototyping clearly facilitated this 

engagement … instead of functional fixedness on present-day solutions, such 

concretisations can become springboards for envisioning as well as offer concrete 

discussion points between planners and participants that allow learning between the 

parties,” (Hyysalo et al., 2014, p. 225). 

Co-design, on the other hand, often entails an iterative creative cooperation and 

collaboration over longer periods of time (usually concerning the same constellations 

of persons or organisations for the duration of its process), not unlike Participatory 

Action Research (PAR). This is because the co-design process often spans the whole 

design process, while co-creation acts might be utilised in discrete parts of the design 

process (Sanders & Stappers, 2008). Co-design consists of a variety of approaches: 

research-oriented ones (e.g., applied ethnography), design-oriented ones (e.g., using 

generative tools), ones that focus on user involvement (e.g. usability testing for specific 

products and services), and ones that deal with organisational design (e.g. participatory 

design) (Steen, 2013). Co-design offers a plethora of benefits: from improving processes 

of idea generation, to improving decision-making, to promoting knowledge exchange 

and new knowledge co-production, to building workplace relationships and 

cooperation, to improving user’s and the design team’s satisfaction, loyalty, and a sense 

of belonging and ownership over the long-term (Steen, 2013). 

Co-creation and co-design builds upon the Scandinavian tradition of Participatory 

Design (PD). PD emerged in Scandinavia in the 1970s, through early technology 

projects aimed at democratisation and emancipation by expanding the working life 

democracy – ‘industrial democracy' – to include workers' influence at the societal level, 

as well as in the workplace (Gregory, 2003). This was characterised through the process 
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of negotiating formative rights of all employees to participate in decision-making about 

their work and about how it is changing (Gregory, 2003). Naturally, PD has thus been 

often political and conflictual in nature, entailing implications of power negotiation, 

emancipation and democratisation (Simonsen & Robertson, 2013). To this day, PD 

incurs lasting influences of an agonistic perspective on the Scandinavian collaborative 

design scene, accompanied by more recent political interpretations such as agonistic 

pluralism, through the works of Chantal Mouffe’s (2000) Democratic Paradox. Conflict 

or ‘dissensus’ remains an unavoidable bedrock to collaborative practices since organic 

knowledge production from the bottom-up is often messy (Keshavarz & Mazé, 2013). 

Sound advice would include embracing the diversity and difference that collaborative 

practices and processes bring, because it is, “an ongoing struggle rather than a fixed 

state or goal,” (Keshavarz & Mazé, 2013, p. 8).  

On a broader scale, collaborative design in urban planning has gained traction globally 

through the Collaborative Planning (CP) paradigm. The characteristic aim of CP is to 

heighten citizen participation within complex decision-making processes towards 

urban public gathering spaces (Purbani, 2017). Often based on consensus, CP focuses 

on community empowerment and co-creation to build institutional capacity (Healey, 

2006; Innes & Booher, 2004). This has led to notions of, “planning for the people, 

towards the planning with and by the people,” (Ashtari & de Lange, 2019, p. 70). Since 

Sherry Arnstein’s ladder of participation (1969) inspired a fruitful debate about 

collaborative engagements in urban planning, forms and variations of ‘collaborative 

governance’ has since spread across Europe in the 1990s and 2000s (Healey, 2003). As 

with all other forms of collaboration across participant constellations and organisations 

with inherently unequal power, a core critique remains: How can one ascertain that a 

collaborative practice is truly collaborative, and whose responsibility is it to ascertain 

so?  

Upon close examination, the practice of CP has often failed to meet the inclusionary 

qualities of a theoretically participatory and inclusive process (Ashtari & de Lange, 

2019; Healey, 2003, 2006). To date, CP is often operationalised through conventional 

participatory planning methods, such as citizen dialogues, public information sessions, 

and open town hall meetings (Ashtari & de Lange, 2019). Kahila-Tani et al. (2016) have 

argued that these methods are often solely used as, “endgame[s] that fulfil participation 

requirements,” (Kahila-Tani et al., 2016, p. 196). Therefore, while collaborative 

practices in urban planning have gained popularity over the years, evidence of true 

collaboration remains scarce (Bobbio, 2019). 
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Beyond humanly collaboration is the collaboration that occurs between socio-cultural 

contexts and the material and immaterial worlds (Eriksen, 2012). Drawing upon the 

works of Donald Schön (Schön, 1983; Schön, 1987), reminds us that a ‘reflective 

practicum’ is a core pillar of design, where spontaneous experimentation comprises 

reflection-in-action and a way of learning-by-doing. In these practical interventions, it 

can often be found that the role of materials is equally as important as the planning of 

other aspects of the method performance (e.g. time, space or place, collaborators, topic 

and activities). These materials, also referred to as boundary objects (Fox, 2011; Star & 

Griesemer, 1989), serve to frame and convey the topic and activity planned. Human 

engagement with these objects often results in these materials ‘talking back’ in 

surprising and interesting ways (Schön, 1983; Schön, 1987), which may result in several 

niche findings every time the method is performed, depending on how its socio-

material participation differ. For example, it has been observed that material 

engagement through the practice of craft can provoke, “an interplay between tacit 

knowledge and self-conscious awareness,” which builds relations between participants 

and to design researchers (Wilde et al., 2014). The role of materials is especially 

important in the development of democratic creativity in the form of Fablabs, 

makerspaces, and hackerspaces, with critical making as central to the mutual social 

shaping between human lives and material technologies (Kohtala, 2017; Woodhouse 

& Patton, 2004).  

However, I heed Aguirre et al.’s (2017) warning about the potentially influential nature 

of boundary objects, where researchers might implicitly (and unknowingly) relay their 

subjective assumptions and biases through the selection and pre-crafting of these 

facilitation tools. Such unknowing conveyance might influence participants and how 

they engage and respond towards the topic and activity, which ultimately affects the 

findings obtained. However, the implication of subjective tendencies can be argued to 

inevitable – design is inherently, to an extent, about manipulation in some form or 

another. What makes this manipulation arguably ‘acceptable’ is transparency in 

designers’ and design researchers’ ethical claims and virtue positioning, in which 

d’Anjou (2020) explains in Ethical Design Intelligence as that:  

“Designers have to understand that design is not a self-centred and ego-driven endeavour 

but an ethically engaged action that shapes human lives and therefore our being-in-the-

world,” (p. 7). 

Thus, I consider it necessary to embody and express a consistent reflective awareness 

and ethical consciousness, aiming for a balanced and transparent knowledge 

production process throughout this thesis. 
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Moving a step further in understanding the reciprocity of materials, is the idea of the 

thing or thinging practice (Binder et al., 2011; Ehn, 2008). The thing or thinging 

emphasises that the artefact is existentially fluid – both social and material in nature 

– that is not isolated to its form but represents alternative insinuations or a varied 

articulations of the object or topic of concern, through which new and alternate 

representations might emerge. This lends to the idea that design is an ambiguous 

process in which, “the design of things [are] as matters of concerns and possibilities of 

experiences,” (Ehn, 2008, p. 92). In a similar manner, STS studies and Bruno Latour’s 

idea of the Actor-Network Theory (ANT) (1993) offers power and agency to the thing 

(or ‘actant’), where it has a capacity to influence happenings in a relational way. 

Here, I enter the realm of new materialist theory, calling for the intermingling of 

different human and non-human worlds where, “we should abandon hierarchical 

comparisons in deciding the value or operative potential of humanity or a plant or a 

fly (for example), since these life-forms inhabit, or comprise, mutually affective ‘inter-

kingdoms’,”(Braidotti & Bignall, 2019, p.1). Karen Barad's notion of intra-action 

further elucidates this idea of a human and non-human relationship, extending beyond 

the confines of the word ‘interaction’ as meaning a meeting or reciprocal influence 

between distinct entities. Intra-action, instead refers to a, “fundamental entanglement 

whereby individual entities cannot be said to exist as things-in-themselves and instead 

find meaning or expression only through their co-creative relations with other entities,” 

(Barad, 2008, p. 128).  

Designers and design researchers, drawing upon new materialist research, are 

increasingly understanding the re-entanglement of values across these different ‘inter-

kingdoms’ (Design Council, 2021), which I explore in terms of solar within Publication 

5. Ron Wakkary’s Things We Could Design For More Than Human-Centered Worlds (2021) 

paves the ways for conceptualising things as relational, transformative, vital and 

interconnected – a collaboration that intrinsically involves ecologies of human and 

non-human participants. His ‘nomadic practices’ in my perspective, can be understood 

as a series of more-than-human collaborative design, which I engage to offer a niche 

perspective on solar that deliberates the power of poetics, speculation, imagination, and 

criticality. Correlatingly, a wider trend is seen in pedagogical design environments, 

which are stressing the significance of removing design processes from a largely 

anthropogenic lens towards one that focuses on environmental justice and sensitive 

recognition of multiple worlds (e.g. Gómez-Upegui, 2021).  
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The communication and accessibility of such complex collaborative knowledge is as 

significant as it is to being researched in the first place. Anna Tsing et al.’s (2021) recent 

production of the virtual Feral Atlas offers a creative and interactive more-than-human 

perspective of the Anthropocene. The website depicts the digital collision of animal 

worlds, deriving from data on 72 ethnography projects. The engaging way of how the 

research results are communicated offers another perspective to how science can be 

done, where knowledge – often gained from opportunities in society– are made more 

accessible to society. The Feral Atlas examines the Anthropocene as a planetary 

phenomenon, but emphasises it is not a uniform one. Emerging kinds of ecological 

patches are constantly being formed, from cities to rural areas to plantations to plastic 

ocean gyres (Tsing et al., 2021). Tsing et al. (2021) explain that it is necessary to discover 

and understand these emerging patches. In a similar effort towards creativity in 

communication, I have produced a short film to disseminate and provoke a questioning 

and reflecting of the solar phenomena experience as it transitions across multiple 

worlds (Figures 7 to 9). The film encapsulates the thesis’s central research question, 

along with snapshots on findings and the perspective of solar as both a human and non-

human experience. The film offers an immersive experience of the Solarscape, through 

a visual and audio journey, that requires an effective set of headphones – and most 

importantly, a clear headspace for ponder and wonder (watch the video via this link: 

https://youtu.be/fA_EU0ALQBk). 

https://youtu.be/fA_EU0ALQBk
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Figure 7: Screenshot from Solarscape, the film. Source: Author’s own production. 

Figure 8: Screenshot from Solarscape, the film. Source: Author’s own production. 

 Figure 9: Screenshot from Solarscape, the film. Source: Author’s own production. 
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Deliberating the nature of democratic and inclusive design 
In many of my publications, the idea of democracy and inclusivity has played a vital 

part in characterising the type of collaboration enacted. Considered as a bedrock to 

collaborative design, democracy and inclusivity have consistently been of assumed 

importance and benefit to collaborative practice. This has held true since PD in the 

1970s, up to the contemporary interpretations of co-creation and co-design today. 

Democratic design and inclusive design even have fields of study on their own (e.g. 

Saward, 2021). Democratic design and inclusive design can be loosely characterised as 

the distributed agency, engagement, ownership, and access of the broadest possible 

range of participants, towards a certain thing, practice or process. The fundamental idea 

remains that such distributed agency would facilitate heightened community 

ownership and engagement over the said thing, practice and process; an assumed 

superior form of local governing of sorts. According to Pollitt and Hupe (2011), the 

(co-)paradigms have often been considered ‘magic concepts’ in which they are seen as 

a fix-all for complex situations due to their conceptual broadness, normative 

attractiveness, the implication of consensus, and global marketability. However, these 

(co-)paradigms come in many different shapes and forms – each presenting their own 

paradoxical nature. 
 

Painfully yet truthfully, Chantal Mouffe (2000) summarises an important point about 

democracy as it is commonly experienced today, “[c]onsensus in a liberal-democratic 

society is – and will always be – the expression of a hegemony and the crystallisation of 

power relations,” (p. 49). Hegemony, characterised by the dominant discourse 

supported by majority bodies in a society, purports the idea that the ‘majority wins’ – 

that the most popular stance should inform and influence decisions made. This is 

common within a liberal democracy – the body count matters. This contention is 

interesting for the reason that democratic design, based on ‘the demos’ (in Greek), 

meaning for ‘the people’, includes the notion that socio-material gatherings towards 

the betterment of well-being for ‘the people’ should include the broadest representative 

range of people who will be impacted and are relevant in some way. The paradox 

therein lies its insinuation of the universal – devoid of intrinsic power dynamics. What 

I have struggled with, and reflected on profusely, throughout the different collaborative 

design practices, follow in these questions: Who gets to be invited and who does not? 

Who decides the people who are relevant to partake in these acts, and how are these 

choices made? What constitutes democratic design – is it a process that can be guided 

by a designer for the people, or a bottom-up process of self-organised grassroots 
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activism that should only be observed, uninterrupted, by those considered to have 

power (i.e., the designer)? Similar ideas are shared by Mouffe (2000):  

“The democratic logic of constituting the people, and inscribing rights and equality into 

practices, is necessary to subvert the tendency towards abstract universalism inherent in 

liberal discourse. But the articulation with the liberal logic allows us constantly to 

challenge – through reference to ‘humanity’ and the polemical use of ‘human rights’ – 

the forms of exclusion that are necessarily inscribed in the political practice of installing 

those rights and defining ‘the people’ which is going to rule,” (p.  44-45). 

 

In Nikhil Kaza (2006)’s article, Tyranny of the median and costly consent, he problematises 

that democratic urban planning processes, akin to democratic design processes, require 

a level of commitment, effort, and ingrained motivation for people to engage and 

participate. These are ‘costs’, as he calls it, related to the democratic design process, 

which is often otherwise only argued to offer utopian benefits. He explains that these 

costs may be so high that they deter people from engaging and participating. 

Contentiously, he asks, “[w]hat are the incentives [for locals to] participate in a 

planning procedure, as individuals and groups?” (p. 261). He argues that 

communication, within a participatory setting, is never simply communication for the 

sake of airing different perspectives, but is entangled with situated, complex power 

dynamics and organisational structures that effectively render true and open 

communication impossible. Communication’s true intent is thus, to naturally 

persuade, possibly stifle dissent, and mould others’ viewpoints (Kaza, 2006).  
 

Consequently, he poses a critical question highlighting the inherent paradox in 

democratic design and urban planning, “if it is not preferable to large segments of the 

society, how can it be socially preferable?” (p. 261). In other words, what he means is 

that if the democratic design and urban planning process does not truly encapsulate 

and perform the ideals of democracy and participation, then why should it still be 

implicitly assumed to be the ideal? In a similar vein, Dudau et al. (2019) call for a 

disenchantment and demystification of (co-)paradigms. They share the view that the 

(co-)paradigms often mean different things to different people, yet this discrepancy 

goes generally unacknowledged. Furthermore, these paradigms also tend to fall prey to 

the assumption that (co-) leads to added value, and thereby superior to their non (co-) 

counterparts. Finally, Kaza (2006) calls for a re-visitation of the ‘conception of the 

preferable’, to challenge current models of democratic design and urban planning if 

they do not appear to embody a shared belief in their benefits and process.  
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Instead, Bianchin and Heylighen (2017) offer the utilisation of ‘just design’, which 

considers that even though some participants might get more out of the act and process 

than others, the most advantage should generally go to the less able or most 

disadvantaged. The re-framing and re-formulation of democratic acts and processes to 

genuinely fit the local context, away from pre-defined Western-centric ideas of 

collaboration, participation, design, and knowledge, is therefore necessary (St John & 

Akama, 2022). This starts with vigilance, and an organic understanding of native (or 

indigenous) worldviews and onto-epistemes, to serve as foundations for collaborative 

work (St John & Akama, 2022).  
 

A recent (un)conference, Pivot 2020, organised by Design Research Society (DRS) and 

Tulane University, invited conversations precisely on this matter; on varying contexts, 

methods, epistemologies and ontologies. Titled, Designing for a world with many centers 

(Leitão et al., 2020), the motivation is to decolonise design research from hegemonic 

‘truths’, inviting creative and generative perspectives on situated designing. The 

Manifesto for decolonising design offers a consolidated idea on the matter (Abdulla et al., 

2019; Ansari, 2019). The idea of decolonising design permeates this thesis through the 

interrogation of certain hegemonic truths – the renewable energy ideal for one – with 

an emphasis on the local, embodied and situated. 

v. Nomenclature – the us, the we, the you, the me 

Collaborative practice entails the collaboration across peoples, beings, things, and 

environments towards a goal: to bring different knowledges together to address an issue 

or topic more holistically. Conventionally, the roles in a co-creative session might range 

from a designer who facilitates the collaborative process, to the urban planner who has 

knowledge and expertise of municipal development processes, and the local inhabitant 

who has situated experiences from living within a neighbourhood for multiple years, 

leading to crucial grounded experiences of the everyday. These different people might 

take on different labels or roles, depending on the collaborative act – as the expert, the 

practitioner, the professional, or the non-expert, the citizen, the lay person and so on. 

This section aims to problematise the labelling of peoples for and during collaborative 

acts, as it relates to the deliberation of the researcher’s power: Who decides the people 

who are relevant to partake in these democratic acts, and how are these choices made? 

How do researchers justify the categorisation of a type of knowledge – and what rights 

do they have in imposing this? Why and how can labels be destructive to the 

collaborative practice? Why should some participants be burdened with representation 

of intrinsically heterogenous, diverse, and plural wholes? This section deals with 
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nomenclature and how different terms are deliberated and utilised within this thesis. 

Namely, the binary distinction between the ‘expert’ and ‘non-expert’ is the addressed, 

and problematic terms such as ‘citizens’ and ‘designers’ are discussed.  
 

In design and planning rhetoric, the word ‘citizens’ is often used to refer to the others – 

those who do not practice design and urban planning as an occupation on the everyday. 

The term ‘citizens’ is thus commonly imposed on non-designers – also often referred 

to as ‘non-experts’ or ‘lay persons’. The scientific community often depicts citizens as a 

homogenous whole, where citizen engagement and collaboration processes thus entail 

attempts to capture the perspectives and sentiments of a ‘general public’. However, the 

complete opposite is true; citizens make up a dynamic and fluid constellation of 

different knowledges and identities, some benefiting from privileges, while others face 

intersectional discriminations, ranging a wide spectrum in between. The term ‘citizen’ 

also indicates a certain official belonging to society in some way. Politically, normative 

thinking of the ‘citizen’ entails a certain belonging to a citizenship, where that 

citizenship dictates where and how the citizen belongs. However, Arendtian thought 

on citizenship offers that human rights are in direct paradox to citizen rights. This is 

because human rights only hold true to an individual when they are guaranteed as a 

citizen (Konderak, 2020). That, is the paradox that statelessness revealed:  

“The rise of the city-state meant that [hu]man received besides his private life a sort of 

second life, his bios politikos. Now every citizen belongs to two orders of existence; and 

there is a sharp distinction in his life between what is his own (idion) and what is 

communal (koinon),” (Arendt, 1958, p. 24). 

So, who are the citizens being referred to in citizen engagement and collaboration 

processes? Is the basis of understanding relying on that these persons identify as part of 

the state and can therefore legitimately take part in these processes? Or is it that these 

persons, regardless of background and socio-economic income, have intrinsic value to 

the social fabric of life in some way, thus and necessarily contribute to design and 

planning processes? Some might argue that these are simply issues of semantics, but if 

the goal is indeed inclusiveness, then the intention and meaning behind a call-for-

action is important to proactively and consciously deliberate. In her book, Bodies that 

Matter, Judith Butler (2011) is critical towards the exclusionary logic of the Other, as it 

propagates a strict (and simplistic) binary of identity between the Self/Other, which is 

essentially a destructive oppositional construction – like the binary constructions of the 

‘expert’ and the ‘non-expert’. Otherness, however, can be relative, and it can shift fluidly 

along a spectrum, making the interpersonal dichotomy of Self and Other endlessly 

reversible (van Pelt, 2000). This relates to the questioning of norms and normative 
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thinking, where labels may unite people and create a sense of belonging for some, but 

they may also be excluding for others – with norms supported by the majority often 

expressing power and dominance over the Others. Jean-François Staszak (2009) 

explains that: 

“Otherness is due less to the difference of the Other than to the point of view and the 

discourse of the person who perceives the Other as such. Opposing Us, the Self, and 

Them, the Other, is to choose a criterion that allows humanity to be divided into two 

groups: one that embodies the norm and whose identity is valued and another that is 

defined by its faults, devalued and susceptible to discrimination,” (p. 1). 

In terms of the renewable energy transition, Susana Batel (2018) describes this as a 

dangerous nominal categorisation of the ‘we’ (the scientific research community) and 

the ‘them’ (general public or citizens) – a phenomena often correlated to trending 

paternalist policy interventions in the design and planning of urban public spaces 

(Jones et al., 2011). In Batel’s (2018) research, she shows that when asked regarding 

their thoughts and beliefs towards renewable energy, it is clear that the general public 

or citizens are aware of the issues, and that they are active about them. To her, the 

apparent reoccurring tendency to want to definitively distinguish between the ‘non-

experts’ as a group (i.e. the citizens or the general public), and the ‘experts’ as the other 

group (i.e. the practitioner, the researcher, the designer, or the professional) is due to 

the traditional stronghold of a positivistic approach towards research. She calls for a 

need for a more relational perspective towards renewable energy, and an acceptance 

that the boundaries between ‘experts’ and ‘non-experts’ are, in reality, blurred. 
 

Thus, an educated energy engineer might be an ‘expert’ on a technical field of 

knowledge, but an outsider to a local problem – hence, a ‘non-expert’ towards 

developing a situated and successful solution. The same applies to the designer, or the 

researcher (or the design researcher), or the researcher-facilitator (see Publication 2). 

The local inhabitant who has, over time, lived through different climate, weather, and 

environmental occurrences, as well as experienced different neighbourhood trends, 

behaviour, and spaces daily, may be a ‘non-expert’ on technical fields of knowledge, 

but an ‘expert’ in providing insight to the solutions curated by the energy engineer. In 

other cases, the citizen might also be both an engineer or a designer (see the discussed 

concept ‘citizen-designer’ in Publication 3). Furthermore, ‘experts’ in themselves are 

not holistic wholes, but are only experts for specific realms of knowledge. For example, 

the design researcher might not resonate with the term designer, for the reason that the 

design researcher claims to study the philosophies behind the practice of design, while 

the designer does the craft of design as a practitioner on the everyday, often for an 
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economic incentive (i.e. through consulting and corporate occupations) (Dorst, 2008; 

Jones, 1979). Overall, people may differently express their ‘expert’ and ‘non-expert’ 

identities based on context and assertion. What is necessary, is thus the curation of a 

sensitive space, open to such plural identities and assertions from the bottom-up, in 

order to maximise empathetic, honest, respectful and ethical collaboration. Thus, 

according to Batel (2018) future research in renewable energy should give a heightened 

focus to the, “publics [the scientific community] imagines, to which actors and agendas 

they give voice to, and to how their choices impact on energy transitions,” (Batel, 2018, 

p. 365). 
 

To embody such openness, the thesis aims to, as far as possible, utilise the terms human, 

people or peoples. This is done to signify and strengthen a common denominator 

across all identities: our humanness and humanity, and how we experience and exist in 

the world around us. The human condition, while specialised and subjective to various 

degrees, share similar basic needs and desires (e.g. Maslow, 1943), that bond our 

experiences in some way. Regardless of different expertise, we are all ‘citizens’ to the 

world around us, and hence, the term ‘citizens’ is also still widely used within the 

different thesis publications. However, the context and application of this term is 

clarified with each use; the ‘citizen’ often refers to a person with lived experience of a 

process or place. Their belonging is not to a political citizenship, but relative to their 

realm of deemed importance (e.g. their organisation, environment, neighbourhood, 

and community), and their perceived role, purpose, and responsibility within that 

constellation. 
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8/ MAP – Coming into light  

 

 

 

 

 
In this chapter, I explain how six of my written publications fit together to build a 

holistic support in answering the thesis’s research questions. I first delineate the 

different publications and what they are about, before exploring their dialectic 

relationships with their theoretical genealogies, research questions, and research 

program. I do this through a dynamic research sketch overview that offers an 

overarching processual understanding of my thesis work. Finally, I offer insight into 

both the foreseen and unforeseen challenges during the production of these 

publications over the years. 

i. Six publications 

Six publications make up this thesis and each of them are unique in their role within 

the thesis. As mentioned earlier, each publication informs the next, and together, they 

combine and reflect on different genealogies to tackle the research questions more 

robustly and holistically. They are labelled from 1 to 6 according to their publishing 

timeline (from oldest to most recent), in order to show progression of knowledge 

development over the years, but also the gradual maturation of thought and writing. 

In the Introduction, I explained that the publications have evolved from a more macro, 

technocratic – and perhaps instrumental urban design and planning lens – towards an 

appreciation for the human-scale and humanity-centred embodiment, observation, 

reflection, and being. This reflects my own personal learning (and relearning) journey, 

first as an urban planning PhD Candidate and then later as a design PhD Candidate. 

The publications move from collaborative investigations towards individual 

investigations, signifying the range of research curiosity: from the human, to their 
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relationships, and to their surrounding ecology of collaborative dynamics. The 

publications are thus, nodes on a continuum in multiple directions, offering 

knowledge snapshots of the overarching thesis. 

Publication 1:  

Törnroth, S., & Sotoca, A. (2020). A Participatory Approach to the 
Community Governance of Renewables Energy Democracy in Practice. 
In J. R. Álvarez; & J. C. S. Gonçalves (Eds.), PLEA 2020 - Planning Post 
Carbon Cities: Proceedings of the 35th International Conference on Passive 
and Low Energy Architecture: A Coruña, 1st - 3rd September 2020 (Vol. 1, 
pp. 718–723). University of A Coruña. 

 
Written by myself and Professor Adolfo Sotoca, from Universitat Politècnica de 

Catalunya in Barcelona, Spain. 
 

The paper presents a workshop conducted in the neighbourhood of Mjölkudden, in 

the Swedish city of Luleå, to plan and design future solar infrastructure for the area. 

The workshop was a collaborative effort with the local residential committee (in 

Swedish: bostadsrättföreningen) and the local energy company (Luleå Energi) to explore 

ways in which renewables can be more meaningfully integrated into the lives of city 

inhabitants – that is, designs that are sensitive, thoughtful and purposeful complements 

to their everyday lives. The workshop was initiated by the citizens of the local 

residential committee who had wanted to collectively invest in a solar PV technology 

for the neighbourhood. Together, the participants and I conducted a democratic design 

experiment via the use of participatory mapping, which aided in identifying future 

areas within the neighbourhood that could provide as new solar spaces. The intimate 

workshop, attended by four homeowners, was productive in terms of the depth, 

honesty, and quality of discussions. The discussions brought to light the necessity of 

transparent and iterative communication across all sectors of society concerning 

renewable energy planning in Luleå, Sweden – thereby segueing into wider questions 

on trust and motivation within grounded engagement. 
 

My role in the process was to lead in the planning and execution of the workshop, to 

collect and analyse the data, to plan and conduct the writing process in its entirety, as 

well as to present the paper at the conference. Professor Adolfo Sotoca was my 

supervisor at the time, and provided timely feedback and research support during the 

entire duration of the process. The workshop was supported via a grant from The 
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Swedish Energy Agency (Energimyndigheten in Swedish) at the Architecture Group at 

Luleå University of Technology. 
 

Publication 2:  

Törnroth, S., Day, J., Fürst, M. F., & Mander, S. (2022). Participatory 
utopian sketching: A methodological framework for collaborative 
citizen (re)imagination of urban spatial futures. Futures, 139. 
https://doi.org/10.1016/j.futures.2022.102938 

 
Written by myself, Doctoral Candidate Jennie Day at Newcastle University in the UK, 

Doctoral Candidate Moritz F. Fürst at Université de Lausanne in Switzerland, and 

Reader Sarah Mander, at the University of Manchester in the UK. 
 

The paper is based on the conceptualisation, argumentation, and performance of a 

novel method called ‘participatory utopian sketching’, collaboratively founded by the 

team of authors. Participatory utopian sketching is intended as a collaborative, 

reflective, and creative method to reimagine urban spatial design through playful and 

speculative laminate sketching. This is grounded in embedded and embodied spatial 

experience of the space through lived experience, in order to inform future utopian 

imagining. The method follows a four-stage framework: 1. Experiencing the Space, 2. 

Sketching of Utopias, 3. Sharing of Utopias, and 4. Collaborative Analysis. A pilot 

workshop was conducted in the neighbourhood of Porsön, in the Swedish city of Luleå, 

to further understand the method’s practical implications. The workshop gathered 

local inhabitants to reimagine by sketching, speculative solar futures for Porsön. The 

paper culminates in a discussion based on the role of power, change, and affect within 

the method’s wider situation in urban planning processes, as well as the strengths of 

utopia as a paradigm for co-creating meaningful solar futures and how a values-based 

mindset could be a way of integrating citizens’ perspective early in the urban planning 

process. 

My role in the process was to lead in the planning and execution of the workshop, to 

collect the data, and to plan, lead, and conduct the writing process. The data was 

collaboratively analysed among all authors, to put forth the specific findings and 

conclusions. While I led the writing of the paper, the proof-reading process was 

conducted iteratively over the years (2019-2022) and in fair and critical discussion 

among all involved. The citizen workshop in Porsön was supported via a grant from 

The Swedish Energy Agency (Energimyndigheten in Swedish) at the Architecture 

Group at Luleå University of Technology. 

https://doi.org/10.1016/j.futures.2022.102938
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While the paper provides important findings, I find that the background creative 

process in how the method was developed is equally pertinent; and here is its story. The 

authors met in a workshop arranged by The Manchester Urban Institute and Methods 

North West in the Spring of 2019, called Creative Methods for Researching Urban 

Infrastructures. The 3-day workshop enabled the authors to meet, brainstorm, and test 

the participatory utopian sketching method through material prototyping, concept 

ideation sessions, and experimental walking tours and park visits in the city of 

Manchester. The process began with a messy and spontaneous selection of equipment 

to record our walks with. The equipment offered were digital cameras, GoPros, audio 

recording devices, filming devices, analog cameras, and a range of papers, markers, and 

pens – and we selected the digital and analog cameras, some papers, markers and pens. 

We set off into the city on foot, chancing upon an abandoned and dilapidated urban 

site in the middle of downtown Manchester. From there, the material exploration of 

our chosen devices began, as we zigzagged around the city, repeatedly trying, testing, 

and refining our ideas and method performance collaboratively, across different types 

of urban spaces: a popular city park, a busy pedestrian street in downtown Manchester, 

a café, an outdoor gathering space by the university, as well as the abandoned, 

dilapidated urban site. Over the next two days, we iteratively discussed our findings and 

proceeded on more rounds of site visits to conduct method performance refinement, 

until a certain saturation had been reached. We presented our method on the last day 

and over the next two years, discussions on the method continued, with different 

members of the author team setting out on further individual use and explorations of 

the method that we have created together.  

Publication 3:  

Törnroth, S., Wikberg Nilsson, Å., & Luciani, A. (2022). Design 
thinking for the everyday aestheticisation of urban renewable energy. 
Design Studies, 79. https://doi.org/10.1016/j.destud.2022.101096 

 
Written by Suzanna Törnroth, Professor Åsa Wikberg Nilsson at Luleå University of 

Technology, and Senior Lecturer Andrea Luciani at Luleå University of Technology. 

The paper argues for the everyday aestheticisation of renewable energy infrastructures, 

with a particular focus on solar panels. Here, the everyday aestheticisation of 

renewables, particularly solar, is a process in which potential relationships stem from 

meaningful interactions between the interfaces of renewable energy and humans, 

through organic and aesthetic experiences in the urban environment. A design 

https://doi.org/10.1016/j.destud.2022.101096
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thinking workshop with architect and engineer students at Luleå University of 

Technology in Sweden was conducted to explore important processes of aesthetic 

emergence, creative serendipity, and visual articulation of intangible yet ideal solar 

futures, emerging from the collaborative reimagination of the university campus. 

‘Citizen-designers’ (citizens whom by way of lived experience of a space, become core 

influencers in the design process) is a term that the paper offers in advocating for the 

importance of lived experience in the meaningful design of renewables.  

My role in this paper was to plan and execute the workshop, collect and analyse data, 

as well as lead in the writing process. The paper was produced through close 

collaborative discussions, iterative writing and editing, and impactful advice from my 

supervisors, Åsa Wikberg Nilsson and Andrea Luciani. With leading the writing 

process, came the responsibility for producing the final form, narrative, proof-reading 

and editing of the paper. This is a role I often take on in papers, for the reason that I 

enjoy the process of writing and telling stories – where words, to me, become a medium 

to not only express knowledge, but also clarity and creativity.  
 

Publication 4:  

Eronen, M. & Törnroth, S. (TBD). Reflecting on Ethics in 
Collaborative Design Practices. Design Science, TBD.  
Status: Under review (2022). 

 
Written by PhD Candidate Minna Eronen at Luleå University of Technology, and 

Suzanna Törnroth. 
 

This paper expands on the ‘inner worlds’ of design researchers that perform 

collaborative design, signalling the transition into more embodied and reflective 

approaches towards collaborative design practices. It is a side-step, yet crucial 

philosophical pause across the set of empirical papers elaborated in this chapter, to 

deliberate and deepen insight towards doing ethics in collaboration. The role of the 

design researcher(s), the set-up of the collaborative act (e.g. a workshop), as well as the 

ethical implications of such an act (both conceptually and applied), are negotiated 

through the production of an ethical collaboration tool for designers. Examples of the 

tool’s use is depicted through two empirical explorations: by way of the creation and 

dissemination of a global survey, and by a pop-up workshop with local inhabitants of 

the neighbourhood Kronan, in the Swedish city of Luleå. Less of an instructional guide, 

the paper more importantly opens up ways of thinking about ‘ethics-in-action’ and 
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reflective ‘check-ins’ during characteristically complex and messy collaborative 

entanglements, in which issues of power and communication come into play. 
 

This paper was co-produced equally by a Design colleague of mine, Minna Eronen, and 

myself. Minna Eronen initiated the process and together, we planned and executed the 

survey and workshop, collected and collaboratively analysed the data, as well as 

iteratively discussed and pieced together the concept and ideas within the writing of 

the paper. Due to my affinity for writing, I took on the responsibility of forming the 

ideas into a cohesive narrative, and thus, played a main role within the writing process.  
 

Publication 5:  

Törnroth, S. (TBD). Designing the Sun, Solar and Society: A 
Posthumanist Exploration of Solar Things. Matter: The Journal of New 
Materialist Research, TBD.  
Status: Submitted (2022). 

 

This paper shifts towards a posthumanist perspective of designing with solar, and how 

more-than-human autoethnographic narratives might inform plural meaning-makings 

and values of solar environments. Positioned from the field of design research 

knowledge, in combination with new materialist sensibilities, two embodied 

autoethnographic explorations were conducted in Singapore – at the Super Trees by 

Gardens by the Bay, and at the South Beach multi-use complex. These two explorations 

shed light on solar being things – relational, transformative, vital and interconnected 

artefacts – which interweave material and immaterial narratives of human and non-

human lives, within a situated place. Singapore was utilised as a case study for its access 

to unique and innovative solar things, where, from the position of a human, I was 

motivated to explore how embodiment and introspection of solar experiences might 

give greater depth and awareness towards possible more-than-human solar worldings. 

Three research questions are discussed: 

• Function and impact beyond generation: How might solar contribute to new 

and alternative ways of human and non-human flourishing? 

• What are the knowledges inherent in a situated environment that might 

contribute to a posthumanist understanding of the solar? 

• Powerful imaginaries: How might society dream – aware of our positioning as 

human beings – of different ontological worlds and invisible values with solar? 
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Poetics of the solar phenomena was used to give space for rich interpretations, clear 

situation of knowledge, and sparking imagination over new and alternate ways of 

worlding with solar.  

I am the sole author of this paper. I have planned and executed the autoethnographic 

studies, collected and analysed the data, as well as written and submitted the paper. 
 

Publication 6: 

Törnroth, S. (TBD). Solar Manifestos and Manifestations: The 
Emergence of the Solar Designer. International Journal of Design, TBD.  
Status: Submitted (2022). 

 

This paper culminates the entire doctoral studies journey, by offering consolidating 

insights and perspectives into the emerging movement of solar design and the solar 

designer – a role that designers have increasingly identified themselves through the 

global solar movement. Through a series of empirical explorations: a Miroboard 

workshop with local youths, a micro-phenomenological perspective on 10 in-depth 

interviews with solar experts, and an introspective prototyping moment during the 

world’s first Solar Biennale, I deliberate and reconcile the different values and priorities 

of being a solar designer. Tensions and conflicts present in value juxtapositions, 

amassed by the plurality of roles, motivations, responsibilities, knowledges and powers 

included within the renewables transition, challenges the creation of a rudimentary 

and cohesive role of the solar designer – reflecting a likewise splintered global 

renewables transition. Thus, I proceed to offer an outlook of the role’s current and 

future scope, through interrogating and providing an alternative perspective to the 

dominant techno-rational renewables discourse by roping in tenets of participatory 

design, feminist technoscience, and STS perspectives. Ironically, designing for solar and 

renewables might often be more about peripheral relations and topics than it is about 

the technology itself – as succinctly expressed by an interviewee about solar gatherings: 

“Sometimes, we talk about solar, but mostly not.” Through this paper, I thus offer a 

segue into broader discussions on what it means to design sustainably by deliberating 

the current and potential role of a solar designer. 

I am the sole author of this paper. I have planned and executed the introspective study 

and the interviews, collected and analysed the data, as well as written and submitted 

the paper. 
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ii. Dynamic research sketch overview 

In Chapter 7, the methods and their motivations within this thesis was delineated. 

Here, the motivation behind the dynamic research sketch (Figure 10) is to exhibit the 

dialectic relationship between the research questions, the methods, the different studies 

(within the publications), and the theoretical genealogy. It is a way of handling 

complexity, such as the tensions between the particular and the universal, and allowing 

for the fluid understanding within conceptual spectra (Redström, 2017). The idea of 

the dynamic research sketch by Markussen et al. (2012) builds upon Brandt and 

Binder’s (2007) perspective of a programmatic design research approach, where 

knowledge is said to be produced through experiments at its core – hence, the coined 

term ‘experimental design research’. Through the dynamic research sketch however, 

emphasis is further placed on how theoretical genealogy contributes and influences the 

different experiments. This tackles existing critique that the programmatic design 

research approach could be perceived as static, while in reality, each design process is 

complex, iterative, and relational. Dynamic research sketching thus serves to visualise 

the designer’s (or design researcher’s) thought process – opening up an avenue for 

others to understand the rigour behind the work (Markussen et al., 2012). For example, 

the sketching process aims to increase transparency on the critical distinctions between 

the different methods utilised within design theory construction. Such transparency 

enabled much desired structuring of the then-emerging-and-solidifying design 

tradition of “research-through-design” (Frayling, 1993) – which was (and possibly still 

is) at threat of becoming an all-inclusive umbrella for design research practices. 

The dimension of dynamic research sketching utilised within this thesis aligns with 

theory merging (Markussen et al., 2012), where existing theories (in this case, energy 

culture, phenomenology, and collaborative design) are exercised and combined in 

different studies to generate findings that could contribute to new knowledge within 

integrated theoretical realms. While Brandt and Binder (2007) explain that the term 

‘experiments’ may take many forms, such as workshops, prototyping, material 

explorations, and participatory design processes, I retain the term ‘studies’ to remain 

consistent with language use across this thesis and its publications. My dynamic 

research sketch begins with RQ2, which is informed by a background reading and 

literature review of the area of research interest. This question kicks off and guides the 

inquiry by setting an overall scope. RQ2 is thus based on identifying a research need 

and motivation based on my epistemological and ontological interpretation and 

determination of the research’s state-of-art. RQ2 then filters through three theoretical 

genealogy lineages: energy culture, collaborative design, and phenomenology, which 
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then provoke six different publications that are home to different studies. Each 

publication focuses on different methods and aspects of the genealogies. With the term 

genealogy, Brandt and Binder’s (2007) point to how: 

“…research as knowledge production must connect itself to particular threads of 

discussions and practices of others. One could say that we with the notion of genealogy 

want to extend the questions of on what and for whom knowledge production is directed 

to also encompass which context of debate and dialogue the research is participating in,” 

(p. 12). 

I follow in suite to Brandt and Binder’s (2007) thought, and therefore have included 

‘energy culture’ and ‘phenomenology’ as theoretical genealogies, alongside the theory 

of collaborative design, despite phenomenology being referred to as an approach and 

energy culture being referred to as background knowledge, earlier within this thesis.  

The ‘research program’ space specifies not only a general area of exploration, but also 

six defined publications and the main themes, methods, and findings of their different 

studies. Beginning from Publication 1, each consequent publication builds on the 

knowledge, challenges and findings learned from the earlier publication(s). In other 

words, each publication aims to fill a research need presented by the earlier 

publication(s), to offer a more robust and holistic approach to the research question at 

hand. The findings from RQ2, then feed into RQ3, where these findings are 

problematised and combined with new findings from Supplemental Studies (SS) 1 and 

2 to provide the opportunity for myself to more deeply and critically deliberate the 

main research question (RQ1). This entire cycle – the scope of the dynamic research 

sketch – depicts one cycle of the designing for solar process (see Figure 5). A new cycle 

(possible future work) may begin where this cycle has ended, signifying an iterative 

spiral that is also represented in Figure 5. 
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Figure 10: Dynamic research sketch of the designing for solar process. 
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iii. In uncertain times 

This thesis – and myself – have both evolved since the beginning of the doctoral study 

journey. Shifting in research groups and orientation at my university mid-way through 

my doctoral journey (from Architecture to Design), required a significant learning and 

re-learning of knowledge, traditions, and perspectives on my part – which I believe, 

while challenging, provided a beneficial and expansive view of both fields. Hence, my 

doctoral journey has undergone several repeated cycles of divergence and convergence 

in knowledge seeking, building, and experimentation. I have grown to embrace and 

appreciate the ambiguity inherent in an open-ended design research process as both 

difficult and rewarding, leaving space for seemingly un-scientific pockets of risk-taking, 

curious experimentation, and intuitive action. It is a creative wonder to be a design 

researcher, yet it is necessary to be transparent in the research work; to clarify choices, 

boundaries, and context, so that design researchers, like any other academic, can be 

held accountable to the scientific community. In this section, I thus aim to clarify 

certain delimitations that the thesis and its publications have encountered over the 

years. 

The different publications that comprise this thesis concern varying scales and 

constellations of people. This is due to the emerging nature of the thesis, where each 

publication and empirical investigation informs the next, finally attempting to form a 

holistic logical picture of the overall research question(s). I actively moved away from 

a controlled research journey, and instead, remained reflexive and flexible to study 

what needed to be studied. In the words of Sanders and Stappers (2008), “the goal of 

the explorations in the front end is to determine what is to be designed and sometimes 

what should not be designed,” (p. 7). I believe that this is necessary within the uncertain 

and rapidly changing world we live in – particularly for such a contemporary topic as 

renewable energy, where advancements and innovations occur more rapidly than 

scientific publishing processes can capture. It must be noted that this research does not 

exist in a vacuum; the balance between keeping up to date with current affairs while 

critically assessing these happenings so that they may contribute productively to 

scientific discourse has been of utmost importance throughout the course of the 

doctoral study. 

According to Bo Christensen (2017), there exists a prominent gap between what 

designers say they do, to what they actually do. This also goes for the participants 

involved. Thus, improvisational engagement and impromptu navigation of the messy 

realities of design interventions can almost never be documented well, due to their 
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organic and often reflexive nature. Furthermore, documenting observations through 

photography or note-taking in themselves, can also impede privacy and hinder the 

development of a relaxed and comfortable atmosphere for interpersonal sharing and 

co-creation. I found this particularly true during my time as workshop facilitator at 

several events and empirical investigations over the course of this thesis. I found it 

difficult to balance a comfortable and conducive atmosphere necessary for creative 

flourishing with the practice of scientific documentation and transparency. One was 

often the sacrifice of the other. It is true what Christensen (2017) says, that, “better 

methods need to be developed for capturing and analysing the non-verbal parts of 

designing, and for integrating these findings with existing methods,” (p. 99).  

Due to collaboration being a main tenet of this thesis, it is important that all 

collaborative practices followed GDPR guidelines. GDPR regulation dictates 

information gathering during the doctoral study through data storage, data usage and 

seeking explicit consent for actor participation. In data storage, personal particulars of 

an individual, as well as the data collected on them, would need to be freely given to 

that individual if asked, and the information needs to be stored securely and only for a 

limited period of time. The data collected can also only be used for the specific 

purpose(s) upon which consent has been given. Thus, I found it important to seek 

explicit consent (verbal or written) prior to the start of any empirical investigation. For 

example, for all empirical investigations, I have either requested that participants sign 

a form of participation, which grants myself the permission to use the data from the 

workshops as part of my research work, and/or I have asked for the same permission 

verbally and in addition, to take photographs and use them for research purposes. 

Furthermore, I ensured their identities remained anonymous during the processing of 

findings and the usage of photographs throughout the research. Ethically, I also 

considered it important that the participants had the freedom to leave the study at any 

point in time, and have their information removed from the study without question. 

While important, this level of freedom can impact the research work in some ways. For 

example, it has made it difficult to certainly plan for workshops, and it has affected data 

analysis processes due to the shifting and fragile pool of participant knowledge. 

World events and their impact on important material experiences 

Unprecedented worldly events have also played a role in affecting the course of this 

thesis. Covid-19 has hindered some physical meetings (e.g. workshops, lessons, 

conferences) and encouraged a plethora of virtual alternatives. The two-dimensional 

experiences of these online alternatives, however, have led to the loss of meaningful 

interaction in some ways, whose effects cannot yet be fully comprehended at the 
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moment. One such example is the workshop conducted in Norrbottens Museum in 

2020 (Publication 6), with a group of high school students on the topic of renewable 

energy, sustainability, and Agenda 2030. Originally, the workshop was planned to be 

an interactive exhibition within the museum’s FabLab, building on the idea of 

democratic makerspaces (Kohtala, 2017). Parallel activities were planned in place (see 

Figure 11): 1. Introductory learning poster, 2. Documentary films running on loop, 3. 

Testing table with a collection of solar products readily available on market, 4. Section 

for hands-on experimentation and building of a solar car figure (Figure 12), 5. A game 

of True or False? (in Swedish, Sanning eller Skitsnack?) revolving around sustainability 

and renewable energy knowledge, and 6. Refreshments and brochures on several 

renewable energy-oriented interest groups and grassroots organisations. The 

motivation behind the workshop was to raise awareness on local sustainability efforts, 

while at the same time, increase appreciation for tangible, haptic, and embodied 

experiences with solar energy through the introduction of solar products and 

personalised solar prototyping. The materials were purchased and the plan was set, but 

within a short two-weeks-notice, the physical exhibition had to be transformed into an 

online, digital Miroboard workshop instead, due to the onset of Covid-19 restrictions. 

 
Figure 11: Original planned layout of the museum’s FabLab for the exhibition. 

Source: Author’s own image. 
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Figure 12: Solar car prototype. A solar panel is fitted onto a wooden car, and with access to sunlight, 

powers a motor that drives the car forward. Source: Author’s own image. 
 

The shift from curating a rich material experience with solar to one that takes place 

online entailed an unfortunate significant loss of opportunity for tactile and embodied 

interaction of human-solar relationships, which would have made it possible for this 

thesis to engage this angle on a more intimate and deep level. The particular focus of 

an interactive exhibition, with its flexible and playful nature, intended for greater access 

to families and children, whom were pivotal target groups of the study in order to 

explore more breadth and depth in human-solar relationships.  

Besides Covid-19, the war in Ukraine has resulted in the shutting down of international 

projects with Russia, which would have contributed to the empirical investigation and 

co-design of solar infrastructure with isolated indigenous communities in the Russian 

Murmansk and Arkhangelsk regions. Such a long-term and embedded study with a 

community isolated from everyday electrification experiences would have been 

beneficial in understanding the reciprocal impact of the sun and solar on indigenous 

lives, knowledges, believes, and traditions. As Robin Wall Kimmerer (2013) shows in 

her book, Braiding Sweetgrass, indigenous storytelling and the decolonisation of 

knowledges could offer a platform towards conventionally unseen epistemological and 

ontological worlds, that would provide a more robust argumentation for indigenous 

perspectives on human-sun or solar relationships within this thesis. 
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Part Three 

Winter Solstice: Darkness looms, but snow and 
coffee brighten your day. 
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9/ EVOKE – Telling a story   

 

 

 

 

 
This chapter is a culmination of findings from the different thesis publications and 
supplementary empirical investigations, which, altogether, inform the knowledge 
produced surrounding the research questions set out in this thesis. Beyond deliberating 
on the research questions, this chapter provides … more. It takes a wider lens of critical 
debate and discussion, supposing that every research question does not just have a simple 
answer, but offers further points of departure in its understanding within a complex 
world. 

To reiterate how the research questions are connected, I refer once again to Figure 5 
from earlier in the thesis (see following). The diagram depicts the designing for solar 
process and the possible flow of the research questions. This chapter thus begins by 
approaching and discussing RQ2 and RQ3, before culminating in a discussion for RQ1 
(the main research question). This is because tackling both RQ2 and RQ3 first builds a 
more holistic and robust foundation for approaching and discussing RQ1. 
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Figure 5 (repeated from the section ‘Research Space’ for ease of reference). The process of designing for 

solar as depicted by a cycle with three research questions. 

i. Constructing plural worlds for solar 

The research question that this section aims to discuss is RQ2. How might situated 

(collaborative and individual) practices produce knowledge on solar? To begin 

with, the key words and phrases within this question are intended to be: ‘situated’, 

‘collaborative’, ‘individual’, and ‘produce knowledge’. The kind(s) of knowledge 

produced refers to that emerging from a collaborative or an individual synthesis, but 

most importantly, within contextually driven conditions. This research question 

dominates the bulk of the discussion for the reason that it engages with themes across 

all of the different empirical investigations and publications (see Figure 10).  
 

Transforming values into solar knowledge 

Values are significant in contributing to knowledge because that they are situated: 

“[v]alues are constructed through the interaction of individuals and structures in a 

socio-institutional context in places – they have a geography,” (Davies, 2001, p. 82). 

Values can be either abstract or concrete in form: abstract such as subjective 

worldviews, goals, preferences, principles, beliefs or motivational constructs, or 
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concrete and instrumental, such as criteria or standards assessing priorities, for example 

economic value, environmental value, and nutritional value (Horlings, 2015). Values 

can also be fluid, non-human, and immaterial, such as within Tsing’s notion of a 

collaborative survival (Tsing, 2015). Either way, they are made through co-creative 

capacity – a collaborative blending between the individual and among society, all in 

place. Value conceptualisation and interpretations thus contribute to a basis of 

knowledge that dictates the trajectory of development for solar – for its contemporary 

and emergent nature remains young, unstable, and thus, malleable.   
 

In the most recent publication, Publication 6, the themes and values of context 

embeddedness and bottom-up flourishing that were explored during the interviews 

provide as a starting point in relating to several other critical findings across the 

different publications. While most of the publications champion the need for such 

context embeddedness and bottom-up flourishing (in their own variations), I identified 

some sense of scepticism towards collaborative practices being the assumed ideal in 

knowledge production. Publication 1 presents the idea that co-creativity can only really 

occur when there exists an internal motivation or core driver of sorts, within the 

participating people and organisations. This internal motivation can be manifested as 

dynamic enthusiasm to contribute, active listening and learning, as well as reflective 

thinking and reflexive action during socio-material engagements. The workshop in 

Publication 1 points to that such motivation can be formed through increased trust 

within certain planning systems – often beginning with iterative and transparency in 

communication across different sectors of society (i.e. citizens, and governance and 

planning authorities). 

From many of the studies within the publications, I also quickly realised that the topic 

of solar can incite apprehension or indifference among participants in co-creation 

practices if the participants themselves do not, or have not yet, directly engaged with 

solar energy topics on the everyday. This was experienced during all workshops from 

Publication 1 to Publication 4, where – in varying levels – there was some discomfort 

in designing or discussing solar. I believe that this is because solar energy technology is 

still relatively new in popular media and its discourse remains relatively limited. Thus, 

a certain detachment towards the topic was often experienced, especially if participants 

did not have an occupation relevant to solar in some way or another, nor are they 

potential or existing consumers of the technology. Thus, to make solar more 

approachable and inviting, a sort of alternative representation, activity, relationship or 

communication bridge is often needed to heighten participation, interest and 
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knowledge exchange on the topic, which was implemented in many of the following 

studies in publications after Publication 1.  
 

Thus, motivating engagement towards renewable energy, and sustainability as a wider 

whole, should be primarily inspired and enticed through playful and fun bottom-up 

activities, where participants could feel comfortable sharing and engaging with. This 

idea can be succinctly summarised with a quote from Table 2 in Publication 6: 

“I have found that some of the value of the project is that it’s intimate and we build 

community and relationships through it. …They started a weekly community potluck 

dinner as a result of enjoying our monthly meetings. We would just come to their weekly 

potluck dinner, also sometimes talking about solar. But mostly not,” (Participant 9, 

research participant interview, May 20, 2020).  

For example, moving beyond the topic of solar and rather relating workshops to the 

wider notion of sustainability issues, ecological conservation, and contemporary social 

justice happenings might be one way of attracting participation and opening up new 

ways of looking at solar values. This is because people could feel that they now have the 

possibility of sharing their stories, experiences, and knowledge, beyond the assumed 

technical dimensions of solar. Furthermore, situating the topic within an area – for 

example, a neighbourhood – would entice people to get involved, because that would 

give space to vested interests in what happens within their community. For example, 

from what Publication 1 shows, the foundation for relationship-building and meaning-

making surrounding solar is primarily based on a platform for sharing collective 

experiences – both the positive and the negative.  
 

In Publication 2, the production of participatory utopian sketching method aimed 

towards the articulation of indirect and intangible values in a medium other than 

speaking – through playful and rough sketching. These participant sketches are 

understood to embody values that are tacit and intrinsic to the human in their 

perspectives towards attractive solar environments. Such tangible connection between 

seemingly inarticulate ideas and thoughts to a visual apparatus is helpful in linking the 

participants’ reality to each other – in the words of James Auger (2013), such creation 

of a ‘perceptual bridge’ is important (for further discussion, see Publication 2). The four 

stages of participatory utopian sketching are flexible so that they might be adjusted 

according to context, and they also focus on building upon shared lived experiences of 

urban spaces as a springboard for future urban development and re-imagination.   

The overarching paradigm of utopia also facilitates the understanding that values are 

also transitional and hopeful – that they are not stagnant, and that certain social 

dreaming and speculation might inform values that extend beyond the realities humans 
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live in today. This resonates with the aspirational values described in Publication 6, 

where unbounded creative foresight in solar design could open avenues of imagining 

alternate worlds with solar than what exists today. This relates to the embodied and 

reflective autoethnographic insights from Publication 5 and 6, where solar is imagined 

beyond its material form and function – into the manifestations and relational thinking 

of other ways of being present with it. Solar as wind (Publication 5), solar as social 

(Publication 5), solar as ecological liveliness (Publication 5), solar as a celebration of 

seasonality (Publication 6), and perhaps also solar as warmth, light, and a path to well-

being (Publication 3), are new ways of conceptualising values that impact the activities, 

behaviour, emotions and narratives surrounding solar – broadening myopic 

technocratic perspectives on what makes solar significance. 
 

Solar knowledge into solar worlds – alternative ways to live with solar 

Discovering values are important in solar knowledge production, which in turn, 

inform solar world-making. As previously explained earlier in the thesis, worlding is 

the process of making lives, emerging from the practical activities that shape the planet 

(Tsing, 2015). Worlding thus offers that human and non-humans are all interconnected 

in a complex ecology of relationships, influencing each other in multiple ways that beg 

us, humans, to “look around rather than ahead,” (Tsing, 2015, p. 22). Humans thus 

make and shape worlding processes through participation in intentional and 

unintentional happenings and encounters with certain worlds: through daily activities 

as walking and play, through active engagement in interest groups and grassroot 

organisations, through art, culture and media, through education and pedagogy, and 

through commercial services.  

Publication 3 ropes in masterful design and engineering students to negotiate the 

understanding of what it means to be ‘citizen-designers’. To be a citizen-designer is to 

engage as an everyday person that unintentionally forms and partakes in design 

decisions through aesthetic practice in the urban realm. Partaking in solar experiences 

through critical and aesthetic spatial practice, such as walking (Careri, 2017), is 

important to understand different possible ways of being-with solar. As rapid 

innovations and advancements in solar energy entail increasing permeation of the 

technology into living environments, its impacts (known and unknown) on how we, 

as humans, lead our lives, also multiply. Its energy culture (see Part One of thesis), 

shaped by its pervasiveness on landscapes and ubiquity in media and societal discourse, 

calls for a questioning of the kind(s) of world we want to live in – and how design, 

through the (non)human experience, can facilitate that. If the aim and assumption is 

to meaningfully integrate solar energy in our everyday lives so that clean energy might 
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become the new norm (in replacing fossil fuels), then it is crucial to understand how 

solar might play a role in our lifeworlds (Seamon, 2018). 

Resonating with building the kind(s) of world we want to live in, is the resounding 

reference to meaningful matters by participants, across the different empirical studies: 

such as family life, safety and security of the neighbourhood, accessible and fun 

children play areas, preservation of nature (i.e. lush greenery and natural areas), and 

well-maintained, cared for, beautiful urban design. Beautiful here, refers to the holistic 

positive aesthetic experiences emerging from the local context (aesthetic emergence – 

Publication 3), as opposed to standardised or ‘objective’ works of arts that are seemingly 

irrelevant or placed haphazardly in context (for further discussion, refer to the earlier 

literature review and Publication 3). As seen from the aspirational value mentioned 

earlier, it is natural for humans to compare what is with what could be, with the latter 

being utopian imaginings for the matters that are most meaningful to them. Suitably 

summarised by a characterising quote from Table 2 in Publication 6: “[W]e don't need 

to see infrastructures as objectives. Just as processes in enabling – how we enable 

people, and in that, is infrastructure,” (Participant 5, research participant interview, 

May 26, 2020).  

Publication 3 also argues for the benefit of creative serendipity of collaborative acts, and 

I will relate this to why it is important for world-making. Certain ideas can only be 

produced through an unintentional meeting of hands and minds, and the dynamic and 

spontaneous conversation and activity that follow. Feeding off one another’s 

enthusiasm and creativity contributes to an organic iterative ideation, that could not 

otherwise occur in the same way when individuals are by themselves. While the 

participants in the workshop shared some technical background on renewables, the co-

created solar futures of the neighbourhood in Publication 3 seldom indicated an 

interest in potential systems’ technical feasibility. Rather, the futures tended to focus 

on how the new solar spaces and alternative designs may contribute to a higher quality 

of life, well-being, and human flourishing for the local inhabitants. This shows that 

collaborative acts with a genuine focus empathetic learning and sharing, could 

contribute to the everyday aestheticisation of solar energy, where positive and situated 

experiences created through the engagement with (and not of) solar infrastructures 

might make for more meaningful designing of renewable energies in living 

environments. This is also inherent in the value of cross-sectoral collaboration 

described in Publication 6, where an appreciation for the meeting of different views – 

whilst potentially conflictual or provoking – could ultimately lead to the greater 

acceptance of a more plural and dynamic understanding of the solar transition. 
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Collaboration, and the co-creativity of a group of people is important – but so is the 

human experience at an individual level. Through personal and embodied experiences, 

humans might consciously learn how our immersion and existence in the world could 

contribute to important knowledge on how solar energy might be designed and 

experienced in alternate and meaningful ways. Publication 5 and 6 offer an inward-

looking perspective, exploring solar knowledge as personal relationships (non)humans 

have with the sun and solar. Such introspections are so specific to time-place 

occurrences, that the beauty of it lies in its forever shifting and organic nature. More 

than contributing solid values, these publications open solar knowledge as ways-of-

thinking around solar, that offer varied applications and interpretations of solar 

environments. Such a guide is useful to all working and researching within technical 

fields of solar knowledge, to explore how solar design (as a material artefact) might 

influence grounded worlding. The publications close the gap between sun, solar and 

society by elucidating possible material and immaterial narratives, in hopes of making 

solar knowledge more accessible and inclusive by prying open traditionally closed 

discourses.  

While these different studies and publications contribute to how collaborative and 

individual practices may produce knowledge on solar, the significance on their 

situatedness cannot go amiss. Each of these investigations are contextually driven, born 

out of their own time-space restrictions and organic development. As mentioned 

within the section on Methods and Motivations, I still argue for their knowledge 

transferability, which Flick (2018) characterises as the, “transfer of knowledge from a 

study to a specific new situation,” (p. 541). This does not equate to traditional 

positivistic generalisability, but rather supports the notion that something can be 

learned from case studies. Therefore, through knowledge transferability, I understand 

and concur that empirical and grounded investigations from the different studies and 

publications provide some value in informing and supporting future research in solar 

design.  

ii. Critical ways forward (or alternatively) for doing sustainability 

The research question that this section aims to discuss is RQ3. How does this 

knowledge contribute to a critical discussion about sustainability in context? By 

‘this’, the question refers to both the collaborative and individual knowledges that can 

be formed towards solar, as referred to in RQ2. The key words in RQ3 are considered 

as ‘critical’, ‘sustainability’, and ‘in context’. The position of criticality here derives from 

critical theory and critical design, as described in Part One of the thesis. To clarify, I use 
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the term critical to portray an analytical and uncensored, yet fair, narrative of 

sustainability vis-à-vis the green transition. This is not to be equated to plain criticism 

or cynicism. The motivation behind this discussion is to contribute to an awareness 

and spark further debate on what it means to design with solar for sustainable futures, 

akin to this thesis’s second aim (see Part Two).  
 

Interrogating sustainability frameworks  

Gro Harlem Brundtland’s report on Our Common Future (1987) characterises 

sustainable development as, “the meet[ing of] the needs of the present without 

compromising the ability of future generations to meet their own needs,” (p. 16). This 

has been referred to and utilised countless times over for the production of 

sustainability frameworks globally and as part of pedagogical teachings of 

sustainability. However, the challenge arises in capturing such complexity in tools and 

frameworks that are intended to be disseminated and understood inclusively and 

widely.  
 

Agenda 2030 and its Sustainable Development Goals (SDGs) is one of the more 

prominent frameworks followed globally, with almost every educational institution, 

research grant, government initiative, masterplan in urban planning, and design 

intervention calling for the emphasis on one or more of the SDGs. However, applying 

the SDGs in truly sustainable ways can be difficult; the goal is to genuinely engage with 

all 17 sustainability development goals and 169 specific targets, with a deep 

consideration for planetary impact through situated research – as opposed to reducing 

the SDGs to a criterion checklist, which is often the case (Wilde, 2020).  
 

Observing the ethnography of the Nordic solar alone (Chapter 5), there exists tensions 

and paradoxes in the SDGs that cannot be reconciled. For example, while an increased 

use of solar technologies might contribute to SDG 7 on Affordable Clean Energy, it 

might negatively affect SDG 12 on Responsible Consumption and Production because of 

the increased toxic and unregulated mining in parts of the world – the International 

Renewable Energy Agency forecasts that by 2050, according to current plans, solar 

garbage will constitute double the tonnage of all global plastic waste (Mills, 2020). SDG 

3 on Good Health and Well-Being will also suffer, considering that poisonous pollution 

in the form of by-products from the solar manufacturing process are released 

unregulated into the environment, destroying surrounding aquatic life and harming 

human health. An example of this is the case of the Mujiaqiao River, as earlier 

mentioned in the chapter on the ethnography of the Nordic solar. Additionally, SDG 

8 on Decent Work and Economic Growth will also be negatively impacted, as certain solar 
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industries hire cheap, overworked, and unprotected peoples in the production process. 

For example, the global solar market is dependent on the supply of cheap and crucial 

solar components that are made in Xinjiang, where the Chinese government has been 

reported to have forcibly detained the oppressed Uighur Muslims and put them in 

factory production lines, amounted to free or low-cost labour (Reinsch, 2021). 
 

Apart from these dark revelations, ensuring positive and long-lasting change is difficult 

altogether. Daniel Bonevac (2010) in his article, Is Sustainability Sustainable?, questions 

the invisibility of ethics in sustainability by claiming that:  

“Surprisingly, almost nothing has been done to justify sustainability as an ethical 

constraint… the chief conceptions of sustainability in the environmental literature are 

not themselves sustainable. They often have innocuous interpretations that are plausible 

but do little to advance the environmentalist’ or any other particular agenda. Their more 

radical interpretations, however, lack ethical foundations; they face obvious 

counterexamples when applied to individual lives and communities,” (p. 84).  

While harsh, a similar tone of frustration can be sensed in Publication 6, where the 

online Miroboard workshop with youths portrayed splintered trust over governing 

bodies to do ‘what’s right’ within the sustainability transition. This segues into a broader 

discussion of RQ3 that deliberates and interrogates on this very matter: Why is 

humanity at conflict as to how the sustainable energy transition is managed? Who 

dictates what is sustainable, and how does that impact different contexts? In the words 

of Hickman (2020) when she asked youths what they wanted from adults, “they 

consistently said that they wanted adults to be brave and to ‘tell the truth’,” (p. 420). In 

the following section, I aim to do just that – critically deliberate the meaning of 

sustainability and argue for the emphasis of ethics and care.  

Sustainable design as ethical design? 

How then, might we, in our duality as humans and designers (-researchers), move 

towards designing for sustainability? One way that has been prominently covered 

through this thesis is the idea that sustainability should be situated and place-based, 

where it is sensitively and meaningfully embedded in-context, at both an individual 

and collaborative level. ‘Dissensus’ (Keshavarz & Mazé, 2013) – the potential 

conflictual meeting of plural perspectives – is necessary as part of this process, to 

promote creativity and a level of learning and awareness beyond oneself. Publication 4 

offers a way-of-being for designers and design researchers to facilitate such situations, 

with its conclusions describing traits such as being open and transparent, motivated 

towards self-awareness and development, being humble, and being respectful. 

Furthermore, Publication 4 offers that the virtuous designer – designing for The Good 
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– might aid in designing for a context and its particularities as a way of ascertaining 

care towards local peoples and non-human environments. In turn, this could motivate 

interest and longevity in sustainable behaviours and actions. Thus, while not explicitly 

discussed, Publication 4 leans into the idea that doing ethics is a form of sustainable 

practice. In the words of Yoko Akama and Ann Light (2019): 

“…we have understood care as existing in the practices of creating space for people to 

come together to re-examine relationships, re-make their environments, re-imagine 

familiar places and to reflect, learn and debate about making futures. It follows that 

designing with care is to structure ways to support sustainable and flourishing relations in 

ecologies of beings and materials,” (p. 135-136). 

Hence, the thrust of this argument is that in order to champion the good intentions 

that sustainability is believed to bring, I propose a re-thinking of sustainable design as 

ethical design, where ethics and the caring for ecologies of beings and materials might 

dictate what is sustainable and not. The paradoxes of the sustainability discourse have 

shown themselves repeatedly – a case in point, the ethnography of the Nordic solar in 

Part One of the thesis. Furthermore, the interviews in Publication 6 show that the 

umbrella notion of sustainability offers plural perspectives depending on background 

and expertise, which can make it difficult to coalesce peoples towards a same cause. 

Thus, designing for sustainability in context might be argued as the conscious turn of 

designerly behaviour towards ethics, which is the, “redirective design practice aiming 

at remaking design and design practice to be, ontologically, an agency of futuring and 

‘sustain-ability’,” (d’Anjou, 2020, p. 141).  
 

This resonates with Publication 2’s proposal on the shift from a problem-based mindset 

to a values-based mindset in urban design and planning, for the reason that increasingly 

uncertain futures may require the re-thinking of the status quo; the fundamental ways 

of individual and organisational operation. A solutions-based mindset often entails a 

reasoning situated in current understanding and in the now – and while that may seem 

rational and realistic in its point in time, it surreptitiously forces society to remain in 

the same conventional ways of thinking that have led to the climate and environmental 

crisis that is experienced today. This is why forms of utopian speculation and 

imagination in a co-creative is of paramount importance, for society to deliberate this: 

 “…the kinds of people we want to become and [the] different forms of society [to] 

promote or inhibit. Our institutional arrangements affect both the imagination and the 

reality of human flourishing through the values, skills, capabilities, experiences and 

relationships they encourage or suppress. To put it another way, utopia as method is 

concerned with the potential institutions of a just, equitable and sustainable society 

which begins to provide the conditions for grace,” (Levitas, 2013, p. xviii). 
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Being ethical requires reflective immersion and a heightened awareness of the world 

around us. Publication 5 shows that autoethnography can offer such heightened 

consciousness – particularly to a relational approach that encompasses the fluid 

narratives of both humans and non-humans around us. Elucidating hidden and 

invisible narratives is one step forward to promoting widespread reflection in 

sustainability and energy cultures – one that transcends beyond the narrative of the 

human, but also situated with our agency and power as humans to create change. 

Through embodied experiences are humans able to explore new and different ways for 

humanity to live-with and be-with solar. This is because these experiences might shape 

long-lasting positive or negative impressions and perceptions of solar, closing the gap 

between experiencing things as it happens to-us, as opposed to experience things as it 

happens with-us. By this I mean that by honing an appreciation for the worlds around 

us, we – as humans and designers (-researchers) – inevitably regain power and agency 

in the face of metaphysical techno-rationalistic forces that determine our ways of life, 

through thoughtful, informed, and ethical actions of how we want to affect these 

worlds. In particular, this could also concern youth groups, such as that in Publication 

6, where proactive ownership and stewardship over their local renewables transition 

could be a way forward in mitigating ill sentiments or distrust towards the efforts of 

governing bodies. I believe that honing the art of ethics and care within design 

interventions to capture the nuanced intangibility and inarticulation of certain bodily 

experiences is where the design (and design research) community may shine in the 

years to come, because it is not as simple as to outright and directly ask someone what 

they want to see in their future. As Wilde (2015) puts it: 

 “…asking someone to imagine yet-to-be-imagined technologies puts a strain on that 

person’s ability to bring ideas into being. What do you really want, if you could have 

anything? is an awful question to ask, and when you do ask it, you will mostly get simple, 

modest answers,” (p. 389).  

Facilitating grounded opportunities for disruptive and aesthetic experiences, as well as 

the embodiment of situated and lived knowledges, are thus ways of destabilising the 

context of what is – and allowing for the immersion into the context of what could be.  

Some might argue that these efforts might manifest forms of unethical nudging. Unlike 

the uni-directional act of marketing “green” ideas however, these efforts often amount 

to iterative design processes that open opportunities for empathetic sharing, relation-

building within communities, and the promotion of care and stewardship of local 

environments over longer periods of time – fundamentally driven by bottom-up, local 

voices and choices.   
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iii. Reconciling human and humanity’s role in renewables 

The discussion for RQ2 offers ways in which situated individual and collaborative 

knowledges might produce knowledge on solar, while RQ3 offers ways in which these 

knowledges might afford a critical lens on reimaging the “green” transition. With these 

in mind, this section aims to discuss the main research question, RQ1: How might the 

human experience play a role in the designing of situated solar futures? The key 

words and phrases in this question are: ‘human experience’, ‘play a role’, ‘designing’, 

‘situated’, ‘solar futures’. First, I expand on the idea of a solar designer and design 

researcher, and how characteristics of such a positioning might inform designerly ways 

forward in designing sustainable solar futures. Second, on a broader note, I discuss the 

human and humanity’s experience of being-with solar as it is engaged with across the 

publications, in a bid to consolidate the main thrust of this thesis.   
 

The role of a solar designer 

Publication 6 opens with a short introspection on being a participant in a Solar Lab as 

part of the Solar Biennale. The design process for the tablecloth prototype interpreted 

my own personal relationship with the sun, which transcends the form and function 

of solar technology. In short, such a broad questioning of solar is part and parcel of 

being a solar designer – a questioning beyond what solar is today, to what it could be. 

The solar designer is a technological designer, but they are also fundamentally human, 

and also tied to their performative creative craft of being a designer. These loose and 

porous boundaries enable a solar designer to reach beyond normative structures to first 

and foremost, address the five myths of the designerly profession as outlined by Viktor 

Papanek, in Design for the Real World (2019) – which although first published in 1985, 

remain relevant today: 

1. The Myth of Mass Production 

2. The Myth of Obsolescence 

3. The Myth of the People’s “Wants” 

4. The Myth of the Designer’s Lack of Control 

5. The Myth that Quality No Longer Counts 

Particularly in the realm of solar design, these myths have never been more pertinent. 

The solar designer has the capacity to shape and influence a growing market in an 

ethical and meaningful way, towards true sustainability, with a critical mind that places 

contextual knowledge first: 
“It is a fact that the designer often has greater control over [their] work than [they] believe 

[they] do, that quality, new concepts, and an understanding of the limits of mass 
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production could mean designing for the majority of the world’s people, rather than for 

a comparatively small domestic market,” (Papanek, 2019, p. 233-234). 

 

Thus, this thesis, through its publications, studies, and findings, offers the taxonomy in 

Figure 13 as a way to conceptualise ways of being a solar designer. It aligns with the key 

phrase ‘solar futures’, for the reason that it anticipates an occupation that might emerge 

as a necessary part of designing for human and non-human (flourishing in) living 

environments. The taxonomy does not serve as a scripted answer but rather provides a 

point of departure for how solar designers might begin to grapple with this newfound 

field of design. The taxonomy is thus a culmination of multi-scalar insights and 

knowledge from the different publications: from understanding the state-of-art of the 

field, to addressing existing knowledge gaps, to how solar might be designed and 

planned (and the collaborative and individual perspective in that process), to exploring 

new and different ways of being-with solar in anticipation for sustainable future(s). 
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Figure 13: A taxonomy characterising the occupation of a solar design (researcher). 

Being a solar designer (or researcher), entails a pivotal perspective on four categories: 

the design (research) process, human experiences, space and technology, and 

embedded and ecological relations. These categories resonate with the phenomenology 

of solar, being situated, relational, and centred on the human experience, as well as the 

conceptualisation of an energy culture, which is explained as the human activity and 

behaviour towards certain energy use as influenced by the energy’s cultural perception 
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and depiction within society and media. Thus, the taxonomy for the solar designer is a 

culmination of all the learnings within the different publications and studies, offering 

an action-call of certain knowledge and experiences in the making of a solar designer. 

The categories do not have boundaries between them because their separate sub-traits 

might overlap and shift depending on context. A description of the different categories 

are as follows: 

The design (research) process: Perceiving solar design as a process and a product – and 

beyond that, its impact in the wider worlds – where designerly paradigms, teachings, 

and teams might challenge the status quo in a transformative, action-oriented, ethical, 

situated, and collaborative way. 

Human experiences: The designer is first and foremost, a human. An appreciation and 

honing of certain personal skills and development may sensitise the human to different 

worlds (material and immaterial narratives) that might spark wonder, inspiration, and 

passion for change. 

Space and technology: The Anthropocene is not going anywhere – for the moment (some 

might contend this). It is thus still important to have some understanding of the 

systems and structures at play in order to cleverly navigate sustainability and energy 

journeys. This includes technological know-how, political and economic relations, and 

different legal, environmental and spatial parameters. Papanek (2019) aptly explains 

that, “[t]he most basic study of system design shows that a system made up of 

component parts will change eventually as each part is changed,” (p. 275) – and then 

building on that, I say, it is therefore important to learn, understand, and enter the 

system, in order to break it.   

Embedded and ecological relations: Relationality in understanding solar within human 

and non-human environments is part and parcel of designing for solar in multiple 

worlds. Awareness of human’s reciprocity and intra-actions between these worlds 

broadens current solar discourse, which is vital in an occupation as anticipatory as solar 

design, and a movement so rapidly emerging as solar design. 

Depending on situation and context, it might be necessary for the solar designer to 

embody and perform all aspects of the taxonomy, while in other situations and 

contexts, the solar designer should at least prioritise the pointers under Human 

Experiences. This is because first and foremost, gaining power and agency within 

sustainability and energy discourses stems from introspection and a heightened 

consciousness of the simultaneous identities humans might carry for ourselves: among 
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other earthlings, as part of our communities, as a citizen of the world, as a consumer of 

goods, as a designer (or design researcher) and the capacities this brings, and more. In 

short, the categories aim to expand on all these dimensions, but nevertheless, may fall 

short in certain instances. 

In the future, the practice of being a solar designer might extend to other renewables. 

As it is today, solar energy is the most accessible form of renewable energy in small-

scale and dense, urban settings – and the reason why many understand the possibility 

for its prevalence. Part One of the thesis briefly covers some of the recent innovations 

within this technology, and I predict many more will come in the next few years (e.g., 

a most recent example being solar cells integrated into clear glass to be used as 

windows, entirely re-questioning the significance of its material visibility in living 

environments). This trend might occur similarly for other renewable energy 

technologies: tidal wave technology, wind power, hydropower, and nuclear (while 

some would contest labelling the latter two as “renewable”). This thesis offers a point 

of departure for understanding how emerging designerly roles, like that of the solar 

designer, might embrace more relational and reflective practice as opposed to following 

traditional techno-rational mindsets, in a bid to wisely navigate inherently complex and 

messy socio-technical transitions. 

Humans, humanity, and being-with solar 

The most prominent and consistent theme across all of the publications is the idea that 

the human experience has not yet been properly considered when it comes to the 

design of renewables. The precarious matter of justice and equity in the solar transition, 

beyond the SDGs, has manifested many forms across the publications. Publication 1 

presents the idea of energy democracy and how co-creation might facilitate equitable 

access to clean and affordable energy. However, the paper showed that certain people 

might feel abandoned by, or have a lack of trust in, governing authorities, since citizens’ 

choices and voices have not been traditionally reflected in decision-making processes. 

Urban design and planning processes supposedly championing collaborative decision-

making with citizens often tend to perform isolated and discrete engagement sessions, 

in that they do not finally secure long-lasting positive change for communities but are 

rather used instrumentally to meet citizen participation criteria. Publication 2 attempts 

to paint a more inclusive and hopeful trajectory for citizen collaboration through the 

operationalisation of utopia as a paradigm for (co)creating meaningful futures. Further, 

the interviews in Publication 6 showed that some isolated communities remain at risk 

of inequitable access to affordable energy and are vulnerable to colonialisation from 

large transnational corporations. The ethnography of the Nordic solar exposes the 
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global solar market and how certain richer countries with colonial tendencies might 

pursue the “green” energy transition at the expense of marginalised communities 

through exploitative mining and production processes in the name of following global 

economic forces. All in all, it should be understood that:  

“Humans—impactful species that we are—must become more mindful of how 

intertwined we are with nature, and with each other across the globe, and the broad-

reaching impact of our situated (material, social, cultural, political, and ecological) 

practices,” (Wilde, 2020, p. 171).  

Considering the human experience through the lens of justice and equity as part of 

solar design is therefore a necessary measure to adopt – for what is sustainability, if both 

historical and future projections show that, at the most basic level, humans cannot 

genuinely care for each other?  
 

Building on the idea of care, reflection, and empathy in interpersonal human 

experiences, Publication 4 offers a tool in ethical collaborative design that guides 

reflective ‘check-ins’ as a way of engaging in ethical behaviour. A niche contribution in 

inward and outward observations through heightened awareness and consciousness 

offers an approach towards conducting ethics-in-action, since the human experience is 

obviously one beyond existing in a vacuum. Further, Publication 3 centralises the idea 

that the aesthetic appreciation through the everyday aestheticisation of renewables 

might provide a perspective beyond the static notion of beauty towards solar design. 

Such everyday aestheticisation of renewables can provide aesthetic experiences that 

might positively impact human flourishing within a neighbourhood. Publication 5 

further builds on such a notion by offering the perspective of relationality and worlding 

in solar design, and how this facilitates the exploration of solar energy beyond its 

tangible infrastructure and reflected into complex experiences of the place. These latter 

two publications offer possibilities for richer human experiences with solar in place, 

paving the way for deeper and more meaningful connections with these technologies 

and how these might inform future experiences. 
 

Reflecting on how humanity co-exists today with solar could inform how humanity 

might thrive with solar in the future. The capacity for humans and humanity to create 

change still resounds within discussions of posthumanism and non-human worlds and 

materials – because humans, in our positionings in the world and through 

ecological lens, might learn to introspect, respect, and build more meaningful 

relationships with other beings. Comprehensive design and planning for solar 

futures might thus require flipping the design process on its head: by beginning with 
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engagement with worlds on the ground, and critically challenging the need to build 

more and produce more – even if that more might be clean energy infrastructure. Further 

questions designers might ask themselves are: Can a greener future be achieved by the 

creative and flexible reuse or adaptation of the current space? What might other 

alternative mitigations and holistic approaches offer to the issue? What are the ethical 

and long-term implications of our actions? Additionally, solar futures should almost 

always be assessed against other alternative technologies and energies to evaluate 

genuine green futures. Such assessments should, necessarily be situated and place-

based, in that it considers local particularities and worlds. Further efforts are also 

necessary in motivating equitable and healthier steps towards cleaner production 

processes. One recent example is the Silicon Valley Toxics Coalition scorecard, which 

assesses and rates different solar products’ impact on the planet, through examining 

labour standards, sourcing techniques, and toxicity in mining and production 

processes.  
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10/ As the sun sets – To more (and other) 

beginnings 

 

 

 

 

 
I return to the moment I was sitting down on a plush sitting puff covered in cowskin, 

in the middle of Korachit Arunanondchai’s exhibition on A Machine Boosting Energy 

into the Universe. I remember looking around me, thinking, “Huh, so this is how the 

future could be.” In fact, this was not a positive realisation. Over the four and a half 

years of conducting this doctoral study, the one thing that stuck with me was that 

nothing was for certain. When I began learning in-depth about solar energy, only two 

major types could be found on the market. Now, there are several more, depending on 

which market one looks at. Each of these types brings a new narrative to the story on 

sustainability and how they might contribute (or not) to human and non-human 

flourishing. In Design for the Real-World, Viktor Papanek (2019) explains that: 

“If design is ecologically responsive, then it is also revolutionary. All systems – private 

capitalist, state socialist, and mixed economies – are built on the assumption that we must 

buy more, consume more, waste more, throw away more. Design, to be ecologically 

responsible, must be independent of concern for the gross national product (no matter 

how gross that may be). Over and over, I want to stress that in pollution, the designer is 

as heavily implicated as anyone,” (pg. 252). 

The thesis has explored the paradoxes of the “green” transition and painted dire images 

of the solar panel’s life cycle. It has provoked, negotiated, and reconciled what it means 

to be human (or becoming-human) in the solar transition, and humanity’s role in co-

creating ethical futures. While I believe this thesis, with its deliberation over its research 

questions, culminates on a high note, there are a couple of extra studies I would have 

liked to do to fill some knowledge gaps. Firstly, in an alternate, non-Covid-19 world, I 



84 
 

would have liked to be able to conduct the interactive exhibition at Norrbottens 

Museum to gain more insight on collaborative experiences in hands-on prototyping 

with solar, particular towards children and families. I believe the workshop would have 

been an important juncture in directly and empirically negotiating different value 

systems and perceptions through the performance of market-available solar products, 

and solar prototyping and learning, as it exists in the world today. The studies within 

the publications engage surrounding solar concepts, but an additional study that would 

directly unpack the ‘black box’ of human-scale, tactile and embodied, solar interaction 

would be ideal. I would place such a study before or after Publication 3. 

Secondly, the opportunity to do a longitudinal study over solar technology use and 

access in isolated, indigenous communities in Russia would made the discussion on 

native ecological knowledges so much more complex and robust. As explained earlier 

in Chapter 8, I secured funding and travel opportunities to the Russian Murmansk and 

Arkhangelsk regions, along with colleagues at Oulu University in Finland. The aim of 

the project was to explore the co-design of self-sufficient solar technology systems with 

a local high school, which would provide electrification to the village – that includes 

lighting, cooking, amenity use and more – which currently now runs on diesel 

generators. The study would have occurred in 2020, if not for Covid-19, and thereafter, 

2021, if not for the Russian invasion of Ukraine. 

It has been a wild doctoral journey – and it has consequently sparked further curiosity 

and excitement for future studies. Already now, an example of future research would 

be to delve even deeper in environmental feminist and queer writings: what comes to 

mind is Stacy Alaimo’s concept of the ‘toxic body’ (2010), black feminisms by Christina 

Sharpe (2016), through her seminal text, In the Wake, On Blackness and Being, and 

further posthumanist readings, such as Staying with the Trouble: Making Kin in the 

Chthulucene (2016). Within design community, I find myself suitably poised to cross 

thresholds and draw upon multidisciplinary learnings to innovative a holistic approach 

towards designing for change. Again, in a not-so-discreet scholar-activist tradition, I 

hope to contribute to sustainable worldings – whatever form that might take:  

“Maybe, but only maybe, and only with intense commitment and collaborative work and 

play with other terrans, flourishing for rich multispecies assemblages that include people 

will be possible,” (Haraway, 2015, p. 160). 
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11/ Conclusions and parting words 

 

 

 

 

 
Like Klara, an AF from Klara and the Sun (refer to Preamble), I am dependent on the 

Sun’s special nourishment. On dark and gloomy winter days, I become lethargic and 

lacklustre. I am not solar-powered, but I share the same behavioural qualities as a solar-

powered AF. But unlike Klara, everyone assumes I am a real human being, nurtured 

with quiet philosophies, perceptions, and assumptions of the world around me. And 

that is the privilege of being human – that my state of being is in constant transition: 

learning, growing, and evolving.  

The designerly perspective in this thesis is inextricably linked to the very essence of 

being human, and what being human means in humanity, and what humanity means 

for solar. Solar energy is one of the more explored, contentious, exciting, and hopeful 

advancements of our time – a visible and iconic symbol screaming “YES, WE ARE 

SAVING THE WORLD”, perhaps in an attempt to assuage our guilt against past 

environmental destruction and distract ourselves from impending mortality. The 

technology in itself is a success story: it has higher efficiencies as advancements proceed, 

lower mortality rates in its life cycle in comparison to other energy sources, less 

polluting than the burning of fossil fuels, a low-cost and equitable option for electricity 

globally, has a certain ease of installation, offers new skills and applied knowledge, 

provides generally lower electricity prices (in Sweden), and so much more. However, 

if society is to consider the “green” transition and sustainability as a holistic concept, 

humans might find ourselves critically questioning broader trends and connections in 

our world(s): What do we mean by “green”? Who or what has the power to decide and 

dictate this? What is our hope in seeking a future with renewables? Is humanity 

reaching that vision?  
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This thesis provides an in-depth understanding of solar energy as society knows it 

today, as well as what it could be in the future(s). The role of the human experience 

in solar design – and how this knowledge contributes to sustainability discourse – has 

been explored through a series of three research questions, where the aims and 

knowledge contributions of the thesis have been entwined, discussed, debated, and 

delivered.   

To reiterate, the three aims of the thesis are to: understand and apply the human 

experience in the design and planning of solar infrastructure, to situate and argue solar 

energy’s positioning within its larger sustainability context, and to contribute to the 

growing solar energy culture discourse. I believe that these aims have been reached 

through the extensive discussions across the three research questions. Specifically, the 

knowledge contributions of the thesis are:  

• On a micro-level – a variety of practical tools and methods to conduct 

collaborative solar energy designing with an inclusive range of people. 

Deliverable: For governance and planning authorities, urban design 

practitioners, and design researchers searching for pedagogical insight on how-

to co-create for solar design, Publications 1, 2, and 3 may provide apt reading. 

• On a meso-level – embodied and reflective insight towards solar 

environments. Deliverable 1: Grounded guidance through Publication 4, 5, 

and 6, for multidisciplinary researchers, practitioners, and interested citizens 

alike to perform, so that they may proactively engage with their local solar 

environments to experience new and meaningful ways of living with and 

learning about solar. Deliverable 2: Dissemination video for a general public 

(see Figures 7 to 9) that provokes thought, meaning-making, and sense-making 

on our personal relationships with the sun and solar. Deliverable 3: Presentation 

and tangibility of the thesis book which provides a material experience of what 

a solar energy culture could be.  

• On a macro-level – deep knowledge inquiry to the socio-cultural context 

of solar. Deliverable: All publications and supplemental studies (see Figure 10), 

and the role of the solar designer (in Chapter 9). 

Alas, the thesis has now reached its end and I borrow my parting words from Astrida 

Neimanis & Rachel Loewen Walker (2014), as written in their seminal text, Weathering: 

Climate Change and the "Thick Time" of Transcorporeality (p. 558): 
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… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“As weather-bodies, we are thick with climatic 

intra-actions; we are makers of climate-time. 

Together, we are weathering the world.”  
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