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Knowing one's place in transformation

Power geometries and subjectivities of innovation in the making of African energy futures
Sam Unsworth

Department of Environmental and Energy Sciences

Chalmers University of Technology

Abstract

Transformations of energy systems, for example through innovation, could in principle be shaped by
almost anyone or anything. However, in practice, the processes understood to drive such
transformations are often associated with particular kinds of people, places, priorities and activities.
These associations have material implications for who shapes, and who benefits from, energy system
transformation. Given the prevalence of innovation and transformation within contemporary
discussions of desirable energy futures, it is necessary to investigate the assumptions bound up in how

transformations are understood and enacted, in particular those related to geography.

This thesis explores how diverse actors shape and are shaped by power-laden flows related to innovation
and oriented towards transformation. These flows encompass knowledge, finance, technology, and
materials. To investigate how actors make sense of and enact innovation and transformation, I draw on
the concepts of interpretative framing, agency, spatial relations, power geometries, subjectivities, and
coloniality. The analysis is grounded in human geography and engages with scholarship including
sustainability transitions, science and technology studies, and post-structuralist theory. Empirically,
the thesis focuses on energy system transformation in Africa, particularly Rwanda. I examine academic
knowledge production about innovation and transformation, geographically distributed actors engaged
in Rwanda’s energy transition, an innovation-oriented institution in rural Rwanda, and flows of capital
for technological innovation from Europe through Rwanda to sites across Africa. In the thesis, I
conceptualise Africa less as a fixed location and more as a shared and perceived identity, as well as a

designated target of transformation efforts. I do not claim to discuss African energy futures in totality.

Across the thesis, innovation and transformation emerge through multiple and overlapping power
geometries. These are sets of spatial relations between actors and locations that are stabilised through
flows of knowledge, technology, capital, and materials. Different geometries recognise particular forms
of value and expertise, and confer legitimacy in ways that make some actors and locations appear more
central to transformation than others. Stabilised to varying extents through actors’ articulations and
practices, these geometries produce subjectivities as actors come to know their place within
transformation. At the same time, agency emerges relationally through the practices by which actors

inhabit and negotiate these positions, as well occasionally reshaping them.



A persistent tension runs through the empirical material between more universalist and more situated
power geometries, and the framings, flows, and subjectivities associated with each. Universalist
geometries, organised around globally recognised technological frontiers, remain dominant. These
concentrate legitimacy, visibility, and resources among actors possessing the requisite mobility, capital,
and proximity to knowledge networks centred outside Africa. In doing so, they reproduce spatial
hierarchies that echo longer histories of coloniality. However, practices including local fabrication,
repair, and collaborative design simultaneously stabilise more situated geometries and subjectivities,
positioning actors who might otherwise appear peripheral as catalysts of transformation.
Transformation therefore emerges as a multilayered and contested process with ambivalent effects,
involving both the continual reproduction of dominant spatial hierarchies of legitimacy and the ongoing

emergence of alternatives.

Through this analysis, I contribute a spatially grounded theorization of participation in transformation
and an empirical account of engagements with innovation and transformation related to Rwanda,
showing how unequal opportunities to participate are both reproduced and challenged. I further
demonstrate how academic knowledge production participates in shaping what counts as innovation
and where it is understood to occur. Ultimately, this thesis argues that transformations towards African
energy futures are made through subjective spatial relations between people and places, even as these

transformations simultaneously remake those relations.
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Foreword

It is 2010. I find myself in the University of York library late at night, staring up at the moon through
the window. It is autumn term of my second year studying history. The moon I am looking at is the same
one that Galileo looked at four hundred years ago and I feel a profound sense of knowledge resonating
within me. I am writing about the relationship between telescope makers and astronomers on the one
hand and religion and astronomical theory on the other. Through a history of science lens, I am
beginning to understand that the story I am telling is not one of definitively correct science, a genius
inventor or an unstoppable technology. Rather it is a mix of material circumstances, knowledge politics,
technologies and events shaped by power relations. Galileo is an active participant in this story. Looking
at the moon and imagining his radical departure from dominant interpretative frameworks by claiming
it was not a heavenly sphere, but merely an imperfect lump of rock, the world begins to make slightly

more sense to me.

Itis 2012. I find myself in the office of the charity Renewable World in Brighton, UK. I read their tagline
on the wall: “Tackling poverty through renewable energy”. I look at the images of smiling people with
the technologies they have received. Having just finished my history degree, I feel thrilled to be in my
second week as a Projects Officer liaising between our funders and countries across Africa, South Asia
and South America. The logic is philanthropic; UK-based energy companies and philanthropic groups
fund the distribution of energy technologies. However, this morning I am on the phone to my colleague
in Kenya, feeling out of my depth as we face a problem. A few months ago, finances were transferred to
build a solar-powered health centre. A building has been erected and is now in use. But upon visiting,
our team discovered that a church had been built instead, with power used for a keyboard rather than
refrigerating medical supplies. The building has been consecrated and is in use, but we must report to
our funders with smiling faces and accounts of healthier citizens. Instinctively this news makes me
smile, but this quickly fades as I learn that the upstream funders will be unimpressed about this misuse
of their funds. Something does not feel right to me about this situation manifesting as a problem.

Somehow, it relates to Galileo and his telescope.

Itis 2017. I find myself in the offices of the Rwandan Ministry of Environment. I am three years into my
career as a Sustainability & Climate Change Consultant at PwC. After a Masters in Governance and
Development, I feel somewhat hopeful that private sector sustainability work might avoid the
paternalism of the charity sector which I experienced. I am here to secure government buy-in for a
Green Climate Fund project for my UN client, funded by the IKEA Foundation. Spanning Rwanda,
Tanzania, Cameroon and Niger, I am shaping activities to reduce emissions and build resilience in
informal settlements. On one level, I feel like I have “made it”. On another, I again feel out of my depth.
I know that my analysis is anchored far more in what has seemingly worked elsewhere, derived from
internationally-focused publications and discussions with “global experts” in London, than the actual
situation and priorities of people in these settlements. I nonetheless perform the role expected of me,
positioning myself as an authority on Rwanda’s green transition. I suspect the civil servant across the
table can see through this, but the ruse holds. We are brought together by the promise of fifty million

dollars of climate finance. But as we leave, the ruse breaks. My colleague sanctimoniously promises the
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civil servant that we will deliver this money to help the people of Rwanda. I naively nod along and
immediately feel simultaneously complicit and moronic as we are met by a justifiably cynical

expression. I should know better.

It is 2019. I find myself in an office with Sir Nicholas Stern at the London School of Economics (LSE).
Having moved from PwC to the Grantham Research Institute, LSE to do policy research on
decarbonisation, I hope to pursue a career oriented towards impact with fewer of these troubling
undertones. We are meeting to discuss a new programme of research focused on the role of innovation
in achieving net zero emissions. At this point, I understand innovation as one of those amorphous words
loved by consultants which you can use to pad out conversation or cover uncertainty whilst being hard
to disagree with; “we need more innovation!” But here, Sir Nick is referring to something very specific
and economics-oriented, a language I quickly need to learn to remain credible. This innovation can be
measured, analysed, induced and directed towards sustainability. And based on the conversations in
the room, there seems to be an unspoken consensus that it requires finance, is practised by the private
sector and creates economic growth. Our conversation isn’t anchored to any particular geography: are
we saying that innovation is the pathway to net zero emissions and sustainable growth everywhere?
Once more, that feeling of being slightly out of place and depth sets in. This may not be a disciplinary
world in which I will be of much use. Galileo and his telescope come to mind once more. This time, I am

certain: I need to do a PhD so I can try to figure all of this out.

It feels fitting to introduce my thesis with these vignettes. Returning to academia for this PhD has been
as much a journey of reflection about my life and career as it has a research project. More than anything,
this PhD has been the arena within which I have worked through uncertainties and at times guilt about
my implied and enacted role in global processes of transformation. Does this put this thesis in the
category of a “problematic attempt to reconcile settler guilt and complicity” (Tuck & Yang, 2012)? At
times over the past six years this accusation could perhaps be levelled at me fairly, but today I feel less

insecure about my place in the world.

I began this PhD and moved from the UK to Sweden with my partner Dalia in 2020. The world was in
the midst of a crippling pandemic, yet on a personal level it felt like a profoundly exciting time for us.
My experiences over the past six years have vindicated this excitement. I have been lucky enough to
spend extended periods of time living in both Sweden and Rwanda, as a result of my PhD funding
relating to transitions in Rwanda. These are both countries I have fallen in love with, whilst coming to
recognise their faults. I have been lucky enough to be paid to read, think and write about things I care
deeply about, a novelty which still hasn’t worn off. In working on my papers, I have moved around
Rwanda extensively; from the upmarket hotel bars of Kigali to the open road south to Huye, the terraced
fields of Kayonza and the perpetually curious and welcoming communities of Tumba. These memories

will serve me a lifetime.

Alongside producing the articles which make up this PhD, over the past five years I have also been

involved in a collaboration between my employer (Chalmers University) and the University of Rwanda’s
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African Centre of Excellence in Energy for Sustainable Development. Through my PhD I have acted as
an advisor to an innovation hub hosted by the Centre and helped to establish what is now the University
of Rwanda’s annual Innovation Week. Since then, I have remained intermittently involved with the hub
as it has evolved and become more established. It has been immensely rewarding, albeit challenging at
times. The collaboration has provided me with both a context to reflect on and test out ideas - ideas

which have consequently crystallised in this thesis — as well as a welcome escape from my studies.

The year 2025 was one of major change in the context of this PhD. Within the first three months of the
year, my partner Dalia and I became parents to our first child Ash and I unexpectedly accepted a
lectureship at UCL. Becoming a parent has been joyful, as has being reunited with family and friends in
the UK. But this has also undeniably been a chaotic period of relocation and new responsibilities during
which I needed to pause my PhD for an extended period. Life back in the UK can feel a world away from
my times swimming in Swedish lakes or watching mousebirds climb vines in Rwanda. But amidst this
chaos, returning to finish this PhD in January 2026 has been a strange joy. It feels bittersweet to close
this chapter yet rewarding to see it span such a transformative period of my life. Looking over the past
six years, I can say they have been amongst the best I've experienced. Beyond any hopes for recognition

or impact, this simply makes the contents of this PhD deeply personal to me.

Before progressing, one final piece of scene-setting is required regarding how the global political climate
has shifted over time. The outset of my PhD in 2020 now appears close to a high-water mark of
consensus regarding two movements with notable connections to this thesis: sustainable development
on the one hand and Diversity, Equity and Inclusion (DEI) on the other. In 2020, powerful actors across
governments, business and culture where I was living in Europe as well as elsewhere were mobilising
in support of both. Companies were claiming to go green (Climate Action 100+, 2020; PwC, 2021),
governments were adopting net zero targets (UNFCCC, 2020) and climate finance was growing
(Watson, 2021). Likewise, in the wake of the murder of George Floyd, DEI was being endorsed as a
moral imperative by some of the most powerful economic actors in the world. In both domains, I
observed levels of consensus across groups of actors which now appear historically exceptional (Harper,

2022).

I agreed with the fundamental emphasis placed by these movements on reducing reliance on fossil fuels,
redressing environmental damage and tackling inequalities and the exclusion of marginalised groups.
My career to date however, as the vignettes above evidence, had exposed me to some of the limitations
and contradictions in mainstream approaches to tackling these challenges, particularly when
administered through transnational North-South collaborations lacking cognisance of the power
relations at work. I observed these at-the-time powerful agendas mobilising resources in support of
politicised visions of change. It felt timely to use my PhD to critique this emergent paradigm of
mainstream sustainability and inclusion in a context in which I had experienced these limitations first-

hand; efforts to drive energy transitions in Sub-Sahara Africa.



A lot can change in six years. Whilst the seeds were sown earlier, between 2020 and 2026 there has
been an acceleration towards political polarisation, populism and post-truth. Simultaneously, we live
in a disturbing era of increasing geopolitical conflict alongside the targeting and displacement of civilian
populations. In this context, I have perceived a notable downward shift in sentiment towards
sustainable development and DEI (Sherman, 2026). Whilst these agendas are not entirely abandoned,
many of the powerful business owners, politicians and financiers who in 2020 advocated for net zero
and DEI have fallen silent or actively turned against these priorities (Bhuiyan & Kerr, 2025; Makortoff,
2025; Moriarty, 2026). For some this seems ideological; for others there seem to be simply other issues
considered more pressing. In my respective homes of Sweden and the UK, this has meant reduced
capital and a partial dismantling of consensus. European funding for research collaboration, technology
transfer and innovation towards sustainable development outside Europe has declined (Ahmed, 2025;
McKie, 2026), affecting my own work with the University of Rwanda. At the same time, alleging
coloniality in contemporary projects risks sounding naive in a new era of brazenly imperialist behaviour
(Borger, 2026). Through this, a question emerges. Should we continue critiquing agendas of sustainable
development and inclusion and risk providing ammunition to those who attack them, or instead seek

to defend these agendas? Put differently, what is the place of this thesis in this emerging world?

I would argue that this question is a provocative false binary. Seen through the lens of this thesis, the
issue highlighted is not what to do when global sustainability agendas expand or contract, although I
welcome research on this necessary topic. Rather the issue highlighted is how to grapple with a political
economy of transformation in which patterns of expansion and contraction in transnational flows of
capital, knowledge and technology have socio-material consequences in the places where flows of
capital land (or fail to). When funding surges, certain projects fitting with these financing logics
proliferate and take shape. When it recedes, these projects often unravel. I saw this starkly when I
encountered KOKO Networks in my fieldwork, a cooking-as-a-service business who at the time were
expanding rapidly across East Africa. Their model depended on high carbon prices to subsidise fuel and
infrastructure. Whilst their set-up was impressive, stalling approvals related to carbon accounting
complexities recently led to the company’s collapse (Rattenbury & Peters-Stanley, 2026). I encountered
similar dynamics elsewhere: for example I heard how a UK-headquartered solar home system provider
operating in a Rwandan refugee camp had recently withdrawn entirely when its time-limited and

climate change-oriented funding package ended.

These are not simply stories of failure. These projects, both while operational and after their eventual
failure, likely produced ambiguous effects (Ahlborg, 2018). However they nevertheless emphasise the
fragility of intended transformation pathways contingent on fickle political and financial sentiment
formed far from those intended to benefit. If there is a lesson in the current retreat of sustainable
development capital, I believe it is that we must not simply defend these agendas but reimagine them,
particularly the spatial relations of power through which they are enacted. Set in this context, I believe

this thesis maintains relevance in the increasingly uncertain world that we are moving into.



“The basis of the conversation about Africa was that it was a recipient of science, technology, and

innovation, not a maker of them.”
- Mavhunga, 2017

“There is a joke: if you get two chairs, wooden and plastic, we African guests will sit on the plastic
chair first because it comes from outside. Even if the wooden chair is more costly, the African will

pick the plastic chair. We like what others make, rather than what we make ourselves.”

- Interlocuter from A3






1 Introduction

1.1 Background

“I'm in HQ, the global team. I don't just work on Rwanda”. It was February 2022, and I found myself
sat opposite a member of the executive team of one of the leading distributors of Pay-As-You-Go (PAYG)
Solar Home Systems (SHS) in Rwanda and across Africa more broadly. Our meeting took place in the
context of a broader encounter between the Rwandan Government’s urgent effort to achieve universal
electricity access by 2024 (MINECOFIN, 2022), and those actors who positioned themselves as able to
deliver this transformation. My PhD’s interest in who was understood to drive energy sector
transformation in Rwanda had led me to be sat facing one of those actors. This particular combination
of SHS technology and a PAYG business model has been hailed in both academic literature and policy
discourse as a key innovation for the transformation of energy systems across Africa (Barrie &
Cruickshank, 2017; Kizilcec & Parikh, 2020; Perros et al., 2024; World Bank, 2024). My interlocutor?
had requested to meet at Java House, an upmarket coffee shop in the Kigali Heights development
overlooking the capital city below. As I recall this particular exchange, I can hear the genial chitchat of

Kigali’s internationally networked socioeconomic elite unfolding around us.

My interlocutor took a bite of his lunch then continued articulating Rwanda’s place in his company’s
geographic footprint. “I work with the head of operations and the marketing manager in every country
like Rwanda”. He went on to describe this wider footprint chronologically. Their journey started with
himself and a few others developing their core technology proposition whilst studying together at a
European university. Over time, facilitated by networks which they had developed through volunteering
in Sub-Saharan Africa (SSA), their fledgling venture gradually expanded to several countries. These
places were designated as markets, with Rwanda one of their first. Markets played a role primarily in
providing customers, alongside local agents who shared market intelligence with the hardware teams
in Europe. As manufacture grew in scale, they recruited staff in China. Likewise, staff in India came to
manage back-end software elements of the business. Finally, the global team, which my interlocutor
was part of, was headquartered in Europe. They split both their staff and time mainly between Africa
and Europe, with the design team and most of the company’s investors located in the latter
(predominantly impact-focused private equity). My interlocutor had an obvious commitment to
understanding and helping his company’s prospective customers. For him, the most effective way of
serving these customers was to harness knowledge, technology and finance in one place in service of

transformation in another.

I share this vignette neither to valorise nor demonise my interlocutor, who is anonymised by the number

of other similar exchanges with people of different nationalities I have had. What my interlocutor

1 This is the term I use to refer to the many people I engaged with through the research process culminating in this
thesis, primarily through semi-structured interviews and observation as well as more informal exchanges. In the
articles appended to the thesis, my co-authors and I more commonly refer to respondents. However I use the term
interlocutor here to reflect my theoretical interest in subject formation, placing emphasis on my own role as a
researcher in co-producing narratives of innovation and transformation.



provided is on one level an unremarkable case of globalisation and geographic specialisation in value
chains (Gereffi et al.,, 2001). Through multiple exchanges with this interlocutor and others I
nevertheless sensed that these actors were framing the transformation in a certain way which rendered
Rwanda and its citizens primarily as a market to be served by others. This was not simply rhetoric; given
his connectedness to transnational flows of knowledge, materials and apparent legitimacy in the eyes
of the Rwandan energy sector, this frame made a specific set of positions in transformation available.
At the same time, it was evident that opportunities for people within Rwanda were mediated by material
circumstances. My Rwandan friends subsequently explained to me just how desirable the high-paying
office jobs with my interlocutor’s organisation and others like it were, available only to members of the
Kigali-based elite. By contrast, the role of customer-facing sales agents was fundamentally different and
much lower paid, although still highly desirable and available to a relatively narrow demographic. Other
jobs in the international value chain were unquestionably out of reach. Put simply, most citizens of the
country slated for transformation were effectively excluded from a role in this particular configuration
save for selling and using devices. As my interlocutor had explained to me, this company like several
others had an innovation team in Europe serving their markets in Africa. Whilst he described efforts to
engage the Indian software team in technological development processes, with regard to involving

people in Rwanda he simply explained that “obviously you don’t do much research here”.

This exchange functions as a provocative entry point to what this thesis seeks to make sense of. This act
of interpretative framing gives transformation a perceptible spatial logic, the articulation of which made
my interlocutor inhabit a position as a self-proclaimed provider of innovative technologies to places
where such innovation did not occur. In doing so he also ascribed roles within this geographic
configuration, such as the Rwandan citizen as willing technology adopter. This particular interpretative
frame and the positions it constitutes forms only part of the continually unfolding patchwork of
framings (Wolsink, 2020), subjectivities (Foucault, 1982; Butler, 2014) and spatial geometries of power

(Massey, 1993) which relate to wider practices and processes of transformation in and for Africa.

I engage with a small fragment of this patchwork by examining how roles in contemporary
transformations towards African energy futures are spatially produced, with a particular focus on those
related to Rwanda. This thesis is anchored in human geography and seeks to make a contribution
towards the sustainability transitions literature. In doing so, I also draw upon diverse interdisciplinary
fields including Science and Technology Studies (STS), post-structuralist feminist theory, economic

geography, political ecology and scholarship of modernity and coloniality.

The sustainability transitions literature provides a valuable departure point for this thesis through its
insistence that participation in transformation is unevenly distributed across space (Smith et al., 2005;
Loorbach et al., 2017). Nonetheless, I seek to unsettle some of the assumptions embedded within this
framing. I differentiate this thesis from strands of the sustainability transitions literature that define
categories of actors (see Kivimaa et al., 2019), in pursuit of increasingly “comprehensive” typologies of
actors and roles in transformation (Fischer & Newig, 2016, p.16), often with limited reflexive

engagement regarding how such categories are produced and stabilised (Stirling, 2019; Poelsma et al.,



2025). Instead, I focus on the discursive practices and performative enactments through which

positions are constituted and access to them mediated.

For this reason, I use the language of actor “positions” rather than “roles” throughout this thesis. This
terminology foregrounds participation in transformation as relationally, spatially, and discursively
constituted, rather than being reducible to fixed categories. Innovators, financiers, or researchers, for
example, are understood not as defined roles but as contested positions produced through particular
spatial, institutional, and discursive relations, and invoked in relation to other actors and locations. In
this sense, the positions occupied by different actors - including researchers themselves - are constituted
through and implicated in the ongoing enactment and reproduction of spatial relations through which
transformation takes shape. By tracing how flows of technology, finance, and knowledge are mobilised
across space in support of contrasting framings of transformation, this thesis examines how actors may
be positioned differently across multiple and overlapping spatial relations of power. They may be
rendered marginal or passive in some contexts, while simultaneously constituted as authoritative agents

of change in others.

1.2 Reading the thesis

This is a compilation thesis formed of five journal articles, appended here, and summarised in this
“kappa”2. The primary purposes of this kappa are to synthesise the findings of each article, to situate
them in context and to outline a spatial theorisation of positions in transformation informed by the
articles as a collective body of work. In Section 1, I begin by outlining the research aim, questions and
scope of the work, as well as the gaps I address and contributions I make. In Section 2, I situate the work
theoretically by describing my onto-epistemological perspective, setting out the literatures I engage
with and finally outline the theoretical framework I use to make sense of my empirical material. In
Section 3, I establish a broader context of transformation in Africa, including historic, current and
forward-looking perspectives. In Section 4, I outline the thesis methodology, including its rationale,

research methods and reflections on my positionality.

In Sections 5 and 6, I outline the results of this thesis. I do this in two ways. First in Section 5, I provide
a summary of the results of each article. In Section 6, I then present the results in synthesis by answering
each of the three research questions in turn. In Section 7, I discuss some key themes emerging from the

thesis, before offering concluding thoughts in Section 8.

Following the thesis kappa, I append the five articles of the thesis. I focused on producing standalone
articles which I could publish during my PhD journey, noting the pressures of contemporary academia
to build a publication record early. Article 1 (A1) investigates processes of framing in how innovation is
put to work in academic research on energy, with a particular focus on scholarship about or originating
from Africa. Article 2 (A2) investigates who is positioned as driving change in relation to desired energy

sector transformations in Rwanda, using the concept of socio-technical imaginaries to characterise

2 Kappa is a Swedish word meaning a comprehensive summary.
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contrasting shared perspectives on how this transformation might come about. Article 3 (A3) focuses
on a technical college in rural Rwanda described as generative of transformation by certain actors in
A2. The article investigates how people subjectively position what happens at the college in relation to
broader processes of transformation. Article 4 (A4), rather than focusing on a specific location, instead
traces flows of climate finance for technological innovation which pass through Rwanda from upstream
investors in Europe to entrepreneurs and envisioned beneficiaries across Africa. Finally A5 applies an
even wider spatial lens to reflect on geographic patterns of academic research focused on policy-induced
energy transformations in lower income countries (including those in Africa, such as Rwanda), asking

whereabouts in the world are those scholars who are cited and win research funding .

1.3 Conceptual groundwork

In this sub-section I briefly operationalise the key concepts used in this thesis, which I elaborate further
in Section 2.6. The concepts are mutually constitutive and should therefore be understood in relation

to each other.

I begin with interpretative framing, which I use to refer to the ways actors foreground particular
aspects of desirable processes of change, such as certain actors, practices, knowledges, and futures.
These frames shape how transformation is understood and enacted, while backgrounding alternative
possibilities. In doing so, interpretative framing both makes sense of the world and participates in

producing it.

I conceptualise agency not as an inherent property which actors possess or lack but as a relational and
emergent capacity to act. Agency is both ascribed - through interpretative framings that designate who
can act and how - and performed through situated practices. It is thus constituted through, and
productive of, ongoing processes of subject formation. Building on this, I characterise certain ways of
exercising agency as reproducing relations of coloniality, understood as relations oriented around

extraction, exploitation or dependence.

These processes unfold through spatial relations, understood as continually produced through
interactions between people, places, technologies, and ideas. Space is relational and dynamic, shaped
through the same interpretative framings and practices that organise life. Across these spatial relations,
power geometries describe how actors are unevenly connected to socio-material flows such as
knowledge, capital and technology. The latter concept helps to explain how some locations come to be
associated with the passive receipt of technologies and others with innovation activities, whilst still

recognising such configurations as always plural and emergent.

Through these intersecting dynamics, subjectivities emerge as actors inhabit subject positions in
transformation through articulations and practices. These positions are shaped by interpretative
framings and related to each other by power geometries. These subjectivities have material effects as

they are enacted in practice.



I conceptualise transformation as the ongoing, normatively oriented socio-material reconfiguration
of relations from one state to another. I understand transformation to be plural, emergent, and
articulated differently by actors through their interpretative frames, having the potential to encompass
both larger and smaller scale change. In this thesis, I am particularly interested in transformation
processes related to energy systems, whilst noting that what I study often spills over into other sectors

and domains.

Finally, I treat innovation as a situated claim about how and why certain practices and processes
oriented towards transformation matter. Rather than defining innovation based on a certain set of
characteristics, I analyse how actors frame certain activities as innovation, and how these claims relate
to broader processes of transformation; shaping agency, subjectivities, and power-laden spatial

relations.

1.4 Research gaps

Each of the articles appended to this thesis articulates specific research gaps which they address as
standalone scholarship. In this section, I therefore characterise the three broader gaps which this kappa

and the appended articles as a collected body of work seek to address.

The first gap I seek to address is theoretical, relating to how participation in transformation is theorised
spatially. A central line of enquiry in the field of sustainability transitions relates to how power relations
shape who plays an active role in socio-technical change, and how participation in processes or benefits
of transformation comes to be unequally distributed (Smith et al., 2005; Fischer & Newig, 2016). I assert
that this enquiry could be strengthened by attending more closely to the precise dynamics through
which positions in transformation are claimed or ascribed, and how conceptions of place and space

matter in who can inhabit different positions.

There is some promising work in this regard, investigating how combinations of actor roles form
relational constellations (Wittmayer et al., 2017) or how certain actors empower or disesmpower others
through ascribing roles. A commonly discussed example of the latter in transition studies is how
market-oriented actors commonly construct ordinary citizens as “users” or “consumers” in ways which
constrain their active participation (Avelino & Wittmayer, 2016; Smith & Stirling, 2018). I nonetheless
argue this line of inquiry can be furthered in two regards. First, I would argue that this analysis can be
extended to relationally interrogate how an array of actors come to find their place in transformation.
Why and how for example do these market-oriented actors position themselves as able to designate
“consumers”? Scholars have relatedly noted that the sustainability transitions literature is yet to fully
utilise post-structuralist analyses of subject formation in transformation (Hopkins et al., 2020),
although contributions spanning sustainability transitions and political ecology point towards the
potential for this (Ahlborg & Nightingale, 2018). Second, I would argue that applying a power lens to
participation in transformations (a lens often demonstrated to be missing by Ahlborg et al., 2024)
requires attending more closely to how different actors conceptualise space and their own position

within it. This includes their material circumstances, particularly where actors are located and their



ability to move between and access different locations. However it also includes the interpretative
frameworks and geographies of knowledge production through which actors perceive their own
locatedness in relation to others. I would argue that these perspectives, long discussed in human
geography (Tuan, 1975; Agnew, 2014; Jons et al., 2017), so far remain comparatively marginal in the

sustainability transitions literature (Bridge, 2018; Coenen et al., 2024).

The second gap I seek to address is empirical and relates to understanding Rwanda’s role as a nation in
processes of transformation. Over the past 20 years research interrogating processes of transformation
in Rwanda has bloomed, reflecting broader patterns of rapidly increasing academic outputs. However,
a closer look at this body of research indicates that much of this work falls into three broad categories.
The first positions the country as a site of transformation via technology diffusion, with empirical
enquiry focused on the prospects and impacts of different technologies such as biogas or solar home
systems (see for example Mugisha et al., 2021; Roopnarain & Adeleke, 2017; Lenz et al., 2017; Jagger &
Das, 2018). The second category sits broadly within the innovation and development studies literatures
and examines the role of innovation, education and industrialisation in pathways of socioeconomic
development, including the building of knowledge-based economies (see for example Murenzi &
Hughes, 2007; Yongabo & Goransson, 2022; Nsengimana, 2021; Van Dijk, 2025). The third applies a
more critical lens to Rwanda’s politics, democratic processes and wider governmental apparatus. This
includes interrogating how the country has become securitised and marketed as a development project
to external actors (Goodfellow & Smith, 2013) as well as detailing a transition towards authoritarian
government rule since the 1994 genocide (Reyntjens, 2004; Longman, 2011; Lyons, 2016; Mann &

Berry, 2016).

Across these works linking Rwanda to transformations there is thus a tendency to position the country
in empirical research primarily as either a value-neutral geographic container (Massey, 2005) within
which technologies are diffused and developmental outcomes achieved; or as the host of a national
government wielding highly concentrated political power. Some examples can be identified which make
empirical contributions sitting somewhere between or aside these contrasting orientations. For example
there are geographers who interrogate the politics of Rwanda’s emergent positioning as a hub of digital
innovation where platform technologies encounter globalised capital flows and local circumstances
(Cirolia et al., 2023). Likewise, whilst inverting the relative emphasis on technology and social relations,
some innovation and transitions scholars analyse how user practices, behaviours and local traditions
interact with patterns of technological innovation and diffusion (Dawson et al., 2016; Bisaga & Parikh,

2018; Kabwete et al., 2019).

These latter examples are insightful veins of literature which I seek to contribute towards, but they
nonetheless remain comparatively marginal in the wider context of research about transformations and
Rwanda. Limited attention has been paid to how the country is situated within transnational networks

of actors, capital, technology and knowledges oriented towards energy systems transformation, or to

3 Searching Scopus in March 2026 with the Boolean search string "Rwanda"” AND "transformations”
OR "transitions" OR "innovation" OR "energy" revealed 815 academic publications since 1981 in the
fields of social science, energy and environmental science, of which 773 were published since 2006.
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how competing interpretations of innovation and desirable transformations are articulated and
negotiated within and in relation to the country. This gap is particularly stark in comparison to
European countries such as the UK and the Netherlands which are subject to countless studies across

these themes.

The third gap I seek to address is methodological. Academic knowledge - particularly in research
traditions rooted in natural science, engineering, and management studies - often maintains a
distinction between academic literature as knowledge or theory and empirical phenomena as data or
evidence (Law, 2008). Academic publications are typically treated as repositories of established
knowledge to build upon, contest, or use to interpret empirical findings, a pattern observable in much
of the sustainability transitions literature. Conversely, empirical data are often approached as traces of
an external reality, providing the material from which academic knowledge is assumed to be derived

(Cetina, 1999).

While widely used, this methodological convention can sit uneasily with influential perspectives on
ontology and epistemology across the social sciences. Relational thinking in STS (Haraway, 1988;
Jasanoff, 2004) and scholarship on the coloniality of knowledge (Fanon, 2001; Grosfuguel, 2007;
Mignolo, 2010) have long argued that scientific knowledge is produced through situated socio-material
practices and power relations, rather than simply reflecting an external reality. Social and systems
theorists have developed related critiques. Giddens’ notion of “double hermeneutic circles” highlights
how academic inquiry co-constitutes the world it seeks to explain (Giddens, 1983; 1986). Scholars of
“second-order cybernetics,” including Margaret Mead and Heinz von Foerster, similarly examine
feedback loops between systems and their observers (Mead, 1968; von Foerster cited in Scott, 2004).
More recent work in critical systems thinking builds on these insights to identify a constructed dualism
between knowledge-generating systems (e.g. universities or research networks) and knowledge about
the world (Midgley, 2023). In methodological terms, this distinction is often reflected in research design
through the separation of literature review and empirical analysis. Maintaining this dualism without
reflection can risk obscuring how knowledge-generating systems are themselves embedded within, and

actively shape, the world they describe.

These strands of critique can be brought together under the concept of co-production (Jasanoff, 2004),
which recognises that academic research not only shapes how phenomena such as transformations are
interpreted but also participates in shaping the conditions under which they unfold. This may occur, for
example, through influences on funding priorities, policy agendas, institutional collaborations, or the
spatial organisation of expertise. At the same time, academic practice is itself shaped by power relations,
including the geographic distribution of research institutions, the priorities of funding bodies, and

hierarchies that influence whose knowledge is recognised as legitimate.

Within the social sciences, and particularly in fields such as sustainability transitions that explicitly
engage with processes of transformation, the importance of co-production is widely acknowledged.
Academic knowledge is understood to have the potential to shape transformations by framing problems,

legitimising certain actors and technologies, and directing attention and resources towards particular



pathways (Stirling, 2019). However, there remains scope for more explicit engagement with how these

dynamics operate within academic publication in ways that extend beyond authors’ intentions.

1.5 Research aim and questions

My research aim has evolved from an initial interest in interrogating the implicit assumptions often
made about the people and places associated with innovation towards a wider exploration of

participation in transformation across space. My research aim is as follows:

To investigate how diverse actors across the world shape and are shaped by power-laden socio-
material flows of knowledge, finance, technology, and materials oriented towards transformations
within Africa, with a particular focus on innovation as a concept, energy as a system and Rwanda as

a site of transformation.

This aim can be addressed in multiple ways. In this thesis, I seek to shed light on it through a relational
and critical geographic analysis. I therefore investigate the following research questions in order to

address the overarching aim described above:

1. In what different ways do actors make sense of what is involved in energy-related innovation

and transformation?

2. How do relations between different locations and positions for actors come to be stabilised
through flows of finance, technology, knowledge and materials for innovation and

transformation?

3. How aredifferent actors’ capacities to inhabit these positions shaped by, while also reshaping,

their socio-material circumstances?

These research questions apply contrasting analytical lenses to the articles appended to this thesis and
engage with them in different ways. Rather than synthesising findings around themes already
elaborated within the individual articles, this kappa uses the articles collectively to develop a
contribution that extends beyond what can be found in any one of them. The questions are therefore
structured cumulatively and linked chronologically: each response builds a body of knowledge that

informs the subsequent question.

Although I answer the research questions primarily by drawing on the theory, empirical material, and
analysis developed across the five articles, the synthesis also introduces several additional conceptual
and empirical elements. Most notably, I draw upon Massey’s (1993) concept of power geometries, which
does not appear explicitly in the articles themselves and although the concept of subjectivities only
arises in A3 (the final article I have written), I utilise the concept to make sense of all of my articles. I
also foreground dimensions of the empirical material that receive less emphasis in the individual
papers, including interlocutors’ perceptions of the gendered and racialised aspects of innovation and

transformation.



1.6 Scope

These questions inform the thesis’ scope and empirical focus. An overview of the thematic, sectoral,
technological and geographic scope for each article is outlined in Table 1. Across the articles, the scope
is anchored to practices and processes oriented towards transformation in Africa, understood as some
kind of change for people who live there (as opposed to, for example altering lives in Europe). These
people may be interlocutors I have engaged with directly, or people described or imagined by others.
For example, I interacted directly with rural Rwandan users of cookstoves, but I also heard European
finance providers describe this kind of individual hypothetically as who their finance aims to support;
both fit within my scope. Furthermore, the scope includes many other actors who come to be related to
these transformations and who are situated unevenly across the region and outside it, as the final

column in Table 1 illustrates.

Thematically, whilst A1, A3 and A4 focus explicitly on how different actors engage with innovation as a
concept, A2 and A5 are oriented towards wider processes of transformation, although innovation is still
invoked by the actors I study in both articles. Likewise, whilst only A3 and A4 are focused explicitly on
technology by research design, all of the articles place a strong emphasis on the role of technologies in
transformation through acts of interpretative framing by actors. Table 1 elaborates these scoping

aspects in further detail.
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I feel some discomfort in setting the geographic scope for this thesis as Africa-wide. Such a broad
geographic scope risks an inexcusable act of homogenisation from afar, as has so often been the case
(Said, 1978; Mudimbe, 1988; Ferguson; 2006). The geographic scope is however necessary due to the
Africa-wide scope demarcated by many of the actors I study, such as CF Investments4 in A4. This
resonates with postcolonial scholarship which, while critiquing the vagaries of discussing Africa on a
continental scale, nonetheless acknowledges that Africa is a commonly used designation i.e. “you are
African” or “we operate in African countries” as well as a claimed identity (Ba & Cury, 2022). The second
reason is simply that all of the research which makes up this thesis can be situated as relating to
locations broadly recognised to be situated within the Africa continents. This does not mean I claim to
summarise the full extent of transformations across Africa. Rather that my research design applies a
spotlight to a few specific locations from my own external vantage point (see section 4.7 on my
positionality). I thus conceptualise Africa less as a fixed location and more as a shared and perceived
identity, as well as a designated target of transformation efforts. To make this broad scope workable, I
narrow the geographic scope for each article by focusing on specific cases of transformation as outlined
in Table 1.

At the outset of this research process, the scope focused on the role of innovation in “sustainable energy
transitions” in Rwanda. The focus on Rwanda has remained, although both the empirical processes and
literatures I have studied have consequently extended to geographies beyond Rwanda, as described in
Table 1 above. The focus on energy has likewise remained throughout the thesis journey, and each of
the appended articles speaks to the energy sector in some way, as shown in Table 1. Some of my
interlocutors, such as those identifying as government energy policy staff, fit within rigid sectoral
boundaries and reproduced them through their stated roles. However, far more of my interlocutors
across A2, A3 and A4 moved freely between sectors or did not acknowledge sectoral boundaries at all.
Many described ideas spanning energy, agriculture and telecommunications, while others simply
framed what they did as everyday life. Some also explained explicitly how the sectors and priorities they

worked in shifted according to where and when financial resources became available.

I am more reticent to link the thesis as a whole to sustainability. Although some interlocutors spoke
explicitly about sustainability, particularly those connected to international finance flows in A2 and A4,
I neither asked directly about sustainability nor defined it myself. Instead, I approached questions of
where transformation might lead broadly, rather than treating sustainability as a predetermined goal.
For example, while A2 was designed around Rwanda’s ambitions to expand renewable energy and
electricity access, I did not frame these as inherently “sustainable”, noting that such language was used
primarily by internationally headquartered NGOs and private sector partners (see, for example,
SE4ALL, 2024). Across the empirical material, more consistent aspirations concerned transforming

(often understood as modernising) how people lived, improving living standards and creating

4 As I do in the full article, I use the invented name “CF Investments” here to refer to the venture capital
intermediary which the case study focuses on. I use this name to protect the organisation’s anonymity.
5 I formulate the geographic scope in this way to recognise that the notion of Africa as a singular
continent has itself been critiqued as constructed from an external vantage point, see Mudimbe, 1988.
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socioeconomic opportunity. Sustainability therefore falls outside the formal scope of the thesis. It
nevertheless surfaces across A1 - A4 through certain interpretative frames, while remaining notably

absent from others.

1.7 Contributions

As described in Section 1.4 on research gaps, each article appended to the thesis describes the specific
contributions made by each. Here, I summarise the core contributions made across the thesis in

response to the three gaps identified above. These gaps are theoretical, empirical and methodological.

This thesis addresses the theoretical gap identified above by developing a spatial and power-oriented
theorisation of participation in transformations. I demonstrate how interpretative frames constitute
subject positions, as well as how material circumstances, and spatially organised socio-material flows
combine to shape who can legitimately inhabit different positions in processes of transformation. In
doing so, I contribute towards debates within Sustainability Transitions on participation and power by
showing how actors come to claim, occupy, or be ascribed positions in transformation, and how spatial

relations shape these processes. The thesis does this in three main ways.

First, I theorise subject positions of transformation as discursively constituted through spatial
interpretative framing. While prior work in Sustainability Transitions has examined how actors perform
or are assigned roles within transitions, I pivot away from discussing roles to instead demonstrate how
spatial positions emerge through framing practices that specify which actors, places, and practices are
understood to drive transformation. Across the articles, interpretative framing brings about a series of
recurring subject positions -including universalist innovators, technology recipients and knowledge
gatekeepers - which are reliant on particular understandings of innovation, knowledge, and spatial
relations. This shows how actors become intelligible as participants in transformation through
discursive processes rather than pre-existing categories. I demonstrate how these frameworks have
complex spatial footprints related to much more than simply the location where a transformation takes
place (for example Rwanda). Many different aspects of how transformation processes are framed, such
as the actors, knowledges and temporalities considered necessary or useful, carry spatially coded

assumptions regarding where in the world these things reside or are deliverable from.

Second, the thesis relatedly applies the concept of power geometries (Massey, 1993) to transformation
to explain how subject positions of innovation and transformation become stabilised through their
relations to other positions and the socio-material flows of knowledges, technology and capital which
link subjects and places together differently. These subject positions and flows organise transformation
into several recurring configurations which are anchored to contrasting interpretative frameworks -
most notably a universalist technology-oriented geometry connected to transcontinental resource flows,
alongside locationally embedded and situationally embedded geometries. Noting that subject positions
in different geometries can be occupied simultaneously by a single actor, this theorisation accounts for
the messiness, ambivalence and multiplicity in how actors relate themselves to transformation in

different ways over time, as well as the tensions and contradictions which they perceive about
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themselves. Likewise, it also highlights relations of dominance between these geometries in terms of

the materials, capital and perceived legitimacy which circulate with them.

Finally, the thesis demonstrates that participation in transformation ultimately emerges through the
interaction between subjectivities and actors’ material circumstances. Differences in wealth, mobility,
education, and geographic location shape actors’ ability to claim or be ascribed to particular subject
positions. By linking discursive subject formation with spatial inequalities in access to resources and

mobility, I show how uneven participation in transformation is accomplished.

Next, the thesis addresses the empirical gap described above by examining Rwanda not merely as a
location where transformation initiatives occur, but as a power-laden relational space which is
constituted differently through processes of transformation. Rwanda is variously analysed across
articles A2, A3 and A4 as a node within transnational networks of innovation and finance which receives
capital and disburses it across the continent; as a site where multiple imaginaries of energy systems
transformation interact; and as a country riven by urban-rural divides which are reproduced by, whilst
constraining participation in, Rwanda’s capital-infused innovation system centred on Kigali. In doing
S0, this thesis contributes an empirically grounded account of how Rwanda as a location constitutes and

is constituted by the visions and practices of actors seeking to induce transformation.

Finally, I claim a modest methodological contribution by treating academic knowledge production as
part of the socio-material flows through which transformations are constituted. In A1, I approach
academic texts and scholarly practices as “actants” that shape how transformations are understood and
pursued, bringing methodological practice in the sustainability transitions literature closer to relational
traditions in Science and Technology Studies (STS) (Jasanoff, 2004; Bellacasa, 2011). This allows the
sustainability transitions literature itself to be analysed as empirical material, revealing the
interpretative frames through which innovation, transformation, and associated actors and places are
constituted. Through this approach, spatially coded assumptions about where innovation occurs and

how it circulates become visible in Ax1.

Relatedly, A5 examines the spatial organisation of academic knowledge production itself, analysing
where institutions producing knowledge about lower-income countries are located and how citation and
funding patterns associate legitimacy with expertise in particular places. In doing so, I bring the systems
that generate scholarly knowledge into the same analytical frame as the transformations they describe
(Midgley, 2023). This helps illuminate how academic research participates in shaping problem

definitions, directing attention and resources, and reproducing or contesting wider power geometries.

I do not suggest that such reflexivity is absent from existing scholarship, nor deny the analytical value
of distinguishing between literature review and empirical analysis. Rather, the contribution of this
thesis, particularly A1, lies in offering concrete examples of how reflexivity can be placed in the
analytical foreground of academic work related to innovation and transformation. In this sense, I
approach scholarship simultaneously as a knowledge product and as a participant in processes of
transformation, highlighting the value of attending more explicitly to the power relations and political

effects of academic research.
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2 Theory

In this section, I outline the different ways in which I engage with theory across this thesis. I begin by
describing my own onto-epistemological perspective, to make sense of the literatures I draw upon and
concepts I work with. I follow this by theoretically situating the thesis as interdisciplinary. While this
PhD project at the outset was anchored in the sustainability transitions literature, this thesis in its final
form has an explicit spatial lens, meaning I position this thesis primarily within human geography.
Nonetheless, whilst each article can be situated at least partially within geography, they each engage
with different interdisciplinary fields grounded partly in human geography but extending beyond it.
Each field provides a different lens which allows me to approach innovation and transformation from

different perspectives and contribute towards the theoretical framework which follows. These fields are:

e Sustainability transitions

e Science and Technology Studies (STS)
e  Post-structuralist feminist theory

e Economic geography

e DPolitical ecology

e Modernity and coloniality

I subsequently describe how I draw upon each of these fields to provide empirical entry points,
conceptual and analytical tools and interpretative lens. I then conclude the theory section by drawing
together these perspectives into my theoretical framework, based around the interrelated set of

concepts which I operationalise in the thesis.

2.1 My onto-epistemological perspective

In this thesis, I adopt a relational onto-epistemological perspective. Ontologically, I understand the
world to be emergent and constituted on an ongoing basis through continual interactions between social
and material elements. This means that rather than knowing structures, actors or places as distinct or
out there permanently, I know temporary iterations of the world continually produced through situated
relations and practices (Bouzarovski & Haarstad, 2019; Yildiz, 2026). Epistemologically, knowledge is
therefore not a representation of an external world, but part of the ongoing processes through which
the world is continually interpreted, enacted and provisionally stabilised. Ways of knowing the world
are therefore inseparable from the conditions under which they are produced and from the relations
that shape what can be known, by whom and with what effects. I would tentatively claim that this
resonates with how I understand the philosophy of Ubuntu, which I have come into contact with
through the development of this thesis. Ubuntu is associated with the pan-African Bantu language
family which refers to human beings as both Muntu (singular) and Ubuntu (plural). Whilst Ubuntu as
an ethics system and ontology is complex and multifaceted, one of its central aspects is its insistence
that the self can only be known in relation to its community: as Mbiti explains, “I am because we are

and since we are therefore I am” (Ntibagirirwa, 2018).
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My onto-epistemological perspective therefore recognises the coexistence of multiple situated ways of
knowing and engaging with the world which are each embedded within uneven relations of power,
resources, and social and material connections. At the same time, I recognise the unequal but shared
experience of material circumstances; for example, the concentration of things in certain locations and
not others, such as the natural distribution of volcanic rock with heat retention qualities or unequal
access to electricity infrastructures. This means I sympathise with, but do not align myself with, the
“ontological turn” in scholarship asserting fully separate or incommensurable realities (Zafiga, 2025,
Querejazu, 2026). Nonetheless, in practice I align myself with many of the key tenets of this scholarship.
I believe that the onto-epistemological processes through which actors make sense of material
circumstances (i.e. how the volcanic rock might be distinguished from living things, how it comes to be
understood as volcanic, how its heat retention qualities are known and why heat retention is considered
desirable) are multiple, with these different sensemaking systems having worldmaking effects. Likewise
I resist recognised pressures from universalist ontology that a totalising reality exists, with a singular
past or possible future states considered the only alternatives to the present reality (Oliveira, 2021;
Querejazu, 2026). I therefore make room for multiple co-existing life-worlds forming part of a shared
but differently experienced reality (Ingold, 2011). My analytical focus is therefore on how actors’
positions, practices, and interpretative frameworks intersect with flows of knowledge, material
resources, and social relations, shaping which pathways, practices, and ways of acting on the world are

legitimised, reproduced, or contested over time.

Building on this stance, this thesis adopts a deliberate practice of pluralising terms such as geography,
knowledge or subjectivity. This practice is well-established in human geography (Kumar, 2022), post-
structuralist scholarship (Butler, 2014) and STS (Haraway, 1988), but these concepts may be more
conventionally treated as singular in others. I selectively pluralise concepts to reflect my understanding
that these are not unified or internally coherent sets of phenomena but are constituted through multiple,
situated, and sometimes competing relations and practices. For example, different actors may enact
distinct geographies through how they relate places to one another or mobilise different knowledges in
making sense of and intervening in the world. Similarly, subjectivities and power relations are
understood as relationally produced, unevenly distributed and always multiple (even with regard to a
single person). I nonetheless use plurals selectively to acknowledge how certain configurations come to
dominate, stabilise, or marginalise others as well as how certain worldviews may assert that these things

exist only in singular terms (e.g. a universalist view of knowledge as accumulating).

2.2 Situating the thesis in human geography

Human geography provides the backbone of this thesis by framing space as a temporary but continually
reproduced assemblage of different related aspects (Massey, 2005; Cederlof, 2024). For example, one
person’s interpretation of space and the places and scales which constitute it can be understood as a
particular assemblage of components, including but not limited to people, technologies, knowledges,
histories, futures and physical locations (Anderson et al., 2012). This helps to explain how locations and

their inhabitants come to be situated differently within worlds according to different perspectives; for
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example making some places traditional and others advanced according to different viewpoints
(Ferguson, 1994; Ingold, 2011). Other spatiotemporal constellations occur simultaneously and space is
always under production, making different futures possible (Massey, 2005). Approaching
transformations through a human geography lens has profound implications for knowledge. People
come to know worlds differently as they move through them in different ways (Ingold, 2011). This
diversity may however be obscured by power relations which make certain conceptualisations of space
associated with the interests of powerful actors appear universally relevant or most feasible (Lefebvre,
1991). It follows that central geographic concepts like scale (e.g. the “national” or “local” scale) can only
be understood in relation to other perceived scales and the socio-spatial processes that frame them as

legitimate or expected scales for some activities and not others (Bouzarovski & Haarstad, 2019).

Geographers have explained how actors and locations are produced through and situated within “power
geometries” (Massey, 1993). These are networks of power-laden relations that shape what practices
become possible, desirable or expected in different places, while themselves being continually reshaped
through material activity (Holloway et al., 2019). As a result, actors’ aspirations, including those related
to innovation, are mediated by where they are located, while also informing the places and lives which
they aspire towards (Crivello, 2015). Different ways of linking places across space give rise to multiple,
coexisting geographies through which the world is understood and enacted. These geographies are
reproduced unevenly through discourse, practice and resource flows, even as material conditions shape

how they are interpreted and performed (Gregson & Rose, 2000; Holloway et al., 2019).

Like other relational approaches in social theory (Giddens, 1984), this perspective moves beyond a
structure—agency divide. However, whereas structuration theory primarily explains the reproduction of
social relations over time, Massey (2005) places spatial relations at the centre of how the world is
organised. Structure and agency are understood as emerging from dynamic and spatially distributed
relations in which power is unevenly allocated. Capacity to act is therefore shaped by an actor’s position
within these relations. Both physical location and how locations are understood in relation to other

places help shape the opportunities and constraints actors encounter in processes of transformation.

2.3 Entry points for investigating the positions of actors in
transformation

The interdisciplinary field of Sustainability Transitions sets out the empirical terrain which I investigate
in this thesis; what different actors in diverse locations do within processes of transformation. In A1, A2
and A3 I draw upon the sustainability transitions literature for its focus upon the dynamics of socio-
technical change within and between systems of varied functions (Kohler et al., 2019; Andersson et al.,
2023). This literature, while multifaceted, commonly points to innovation as central to processes of
change. It deploys innovation in more heterogeneous ways than mainstream innovation studies’
primary focus on innovation related to products and processes (Kivimaa et al., 2019). It is most
commonly understood either as an emergent outcome of systemic functions and interactions (Bergek

et al., 2008) or as a practice contributing towards wider processes of change, for example by providing
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alternative means of achieving societal functions (Geels, 2002; Smith et al., 2010), some of which may
be oriented towards sustainability (Kivimaa & Kern, 2016). This literature also has a strong normative
thrust, seeking to understand and potentially foster fundamental shifts in socio-technical systems
(Kivimaa et al., 2019) often towards futures considered desirable (Smith et al., 2010; Andersson et al.,
2021). This has given rise to the language of socio-technical transitions, with transitions meaning a
process of change from one state to a perceptibly different alternative state and typically associated with

normative efforts to foster sustainability (Silva & Stocker, 2018).

Critical sustainability transitions scholars have raised concerns about restrictive assumptions in how
transitions are theorised, particularly which kinds of actors play a role, what is satisfactory as a
“sustainable” end state and the extent to which unruly processes of socio-technical change can or should
be controlled (Stirling, 2015; Stirling 2019). Whilst differences between terms like transition and
transformation relate more to how they are operationalised by different academic and practitioner
communities than to fundamental differences in definition (Holscher et al., 2018), these concerns have
led some sustainability transitions scholars to prefer the term transformation as connoting broader and

open-ended processes of change (Stirling, 2015).

The phenomena I seek to investigate in this thesis are thus rooted in the sustainability transitions
literature, pertaining to how different individuals, groups or theoretical perspectives interpretatively
frame systemic interactions, particularly those between actors, places, technologies, institutions and
capital, as constituting broader processes of transformation. More specifically, I draw upon and
contribute towards a sub-field known as the Geography of Sustainability Transitions (GeoST). GeoST
has emerged as a response to dominant approaches in sustainability transitions to viewing location as
the principal dimension of geography which matters (Coenen et al., 2024; see for example Kohler et al.,
2019). GeoST scholars have pointed out how the sustainability transitions literature has exhibited
methodological nationalism through its privileging of certain empirical contexts (particularly those in
Northern Europe and America) from which to theorise the dynamics of transitions (Coenen et al.,

2024).

Related critiques of the broader “spatial turn” in energy research - culminating in the interdisciplinary
field of Energy Geographies - have described the Eurocentric orientation of much of this literature
(Bridge, 2018). Recent Energy Geographies scholarship has sought to rectify this by investigating how
processes of transformation in East Africa alter power dynamics and produce relational dependencies
and uneven development between places, for example energy-oriented financial flows which produce
rural-urban divides (Hategekimana et al., 2025). Growing attention of the GeoST and Energy
Geographies literatures to the spatial and scalar dimensions of knowledge has demonstrated how
commonly articulated foci of transformation such as energy or sustainability are themselves linked to
spatially situated knowledges (Bridge, 2018). These spatial and scalar tensions in knowledges of

transformation lie at the heart of this thesis.
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2.4 Tools for conceptualising how knowledge becomes materially
performative

I draw upon a combination of Science and Technology Studies (STS) and post-structuralist feminist
theory to conceptualise how different actors interpretatively frame certain things as being relevant to
transformation and thus render other things in the background. Additionally, these fields help me to
theorise how actors become subjects of transformation through the performative enactment of specific
frames. I draw upon STS literature in A1, A2, A3 and A5 to reject the notion that knowledge-oriented
concepts such as science, innovation and technology possess universal characteristics and are thus
distinct from politics (Pinch, 1990; Collins, 1992). The STS literature highlights the geographic
situatedness of science, technology and innovation, with contrasting imaginaries, logics and frames
perceptible amongst actor groups (Haraway, 1988; Jasanoff & Kim, 2015; Wahome & Graham, 2020)
and power relations between these. This lens helps to contextualise observations that research
institutions all over the world are typically compared against metrics which originate in higher income
countries, contributing towards an unbalanced landscape (Kraemer-Mbula et al., 2020). Likewise, it
helps explain why knowledges accumulated by African peoples through living their daily lives come to
be considered irrelevant to efforts to do innovation, whereas what is prized is the “scientific” knowledge

often detached from lived realities which is learned at schools or universities (Mavhunga, 2023).

To be attentive to these dynamics, I situate this research within relational traditions in STS that
emphasise the co-production of knowledge, institutions, and material arrangements. In this
perspective, scientific and technological knowledge is both shaped by the socio-material conditions
within which it is produced and actively participates in configuring those conditions (Jasanoff, 2004;
Bellacasa, 2011). Applying this lens renders explicit the ways in which spatially coded knowledge about
scientific and technological practice can act as a means of organising and reproducing divisions between
actors (Lefebvre, 1991). For example, socio-technical imaginaries function as particular framings of
transformation which may be shared, stabilised or contested between groups, with resources mobilised
towards more dominant visions of change (Smith & Tidwell, 2016; Rudek, 2022; Kuchler & Stigson,
2024). However these analyses also recognise the importance of material circumstances in shaping how
different actors produce and engage with knowledges. STS scholars have described for example how
material and epistemological arrangements from Kenya’s colonial era continue to exert an influence on

the opportunities available to Kenyan actors within global technocapitalism (Coban, 2024).

In this thesis I am particularly interested in how individual actors find themselves in different positions
related to transformation. Post-structuralism navigates long-standing structure-agency debates
(Ahlborg & Nightingale, 2018) by asserting that societal structures are not pre-existing but performed
through actors inhabiting subject positions linked to more dominant knowledge formations (Foucault,
1982; Butler, 2010; Carpenter, 2020). Repeated performances of subjectivities contribute towards the
apparent stability of structure (Butler, 2014). Frames shared and stabilised between different actors,
such as socio-technical imaginaries or the logics which govern finance flows, can be enacted through

subjectivities.
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Performativity can bring expected realities into being. For example, the citing of dominant economic
knowledge formations through articulations and practice can stabilise the continual functioning of
market economies, leading some to view the economy as an entrenched societal structure. However
subjects may also seek to bring about new realities through the discursive formation of alternative
subject positions and social forms (Butler, 2010), made material when actors resist inhabiting subject
positions which dominant norms gesture them towards (Salih, 2007). This has led some sustainability-
focused scholars to search for performative “potentialities” in which actors cite alternative norms and

knowledge formations through their practices (Baker & Modell, 2019).

This lens of performativity relates to geography as well, an intersection I seek to foreground in this
thesis. Post-structuralist geographers argue that subject positions are not inhabited in already existing
locations, but rather that performativity brings these places and spaces into being. This focuses
attention on how performances of different subject positions produce different articulations of space,
with consensus and contestation emerging around which locations are marginal or central for example

(Gregson & Rose, 2000).

Whilst a distinct academic field, complementary insights on how systems are framed from Critical
Systems Thinking help to indicate how STS and post-structural perspectives might be applied to
systemic transformations. Systems theorists have explained how system boundaries do not exist
innately but are brought into being when actors make normative judgements about what counts, thus
excluding some things and not others (Churchman, 1968; Ulrich & Reynolds 2020). This emphasises
the need to account for a wide plurality of perspectives in what might constitute systems, of being
attuned to power relations between these actors and the importance of reflexivity by those who

performatively define systems (Midgley, 2023).

2.5 Tools for analysing how transformation-oriented activities are
spatially distributed

I draw upon the fields of economic geography and political ecology as analytical tools to examine spatial
distributions of transformation activities. Economic geography investigates how people, places and
processes come to be materially and unevenly distributed across space (M#ki & Marchionni, 2011; Baker
et al., 2025). The literature has shown for example how flows of digital technologies reproduce spatial
relations of difference through emergent distinctions between locations within the “space of flows” (e.g.
systemically connected locations possessing opportunity) and the “space of places” which by contrast
are poorly connected, fixed, and isolated, a product of class, rural-urban and national divides (Ash,

2018).

I use economic geography to examine how transnational networks of actors are spatially arranged in
two empirical cases: the geographies of finance in A4 (Van Meeteren & Bassens, 2024) and the uneven
spatial organisation of academic knowledge production in A5 (Amarante et al., 2021; Backhouse, 2021).

This lens helps explore how transformation efforts produce, reinforce and contest spatial hierarchies
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such as cores, peripheries, leaders and laggards (Binz & Castaldi, 2024). Economic geographers also
emphasise that community needs are always situationally contingent, despite tendencies to reduce
them to broad categories such as “employment” or “healthcare” (Binz & Castaldi, 2024; Flanagan et al.,
2023). This perspective encourages attention to how different innovation activities define particular
problems as legitimate targets of intervention (Flanagan et al., 2023). I also engage with work at the
intersection of economic geography and political economy to examine how interpretative frames and
material conditions shape the transformation activities that become possible in different locations
(Newell, 2019; Baker, 2023), including the political economies of energy systems change explored in A2

and A3.

In A4, I additionally draw on political ecology to examine the uneven effects of transformation
processes. Political ecology highlights how access to resources, infrastructures and legitimacy is shaped
by historically embedded and evolving power relations (Allan et al., 2022; Mirumachi, 2020; Deberdt
& Le Billon, 2024). This helps situate place-based interventions within wider political and economic
dynamics that influence where capital and other benefits ultimately accumulate (Dorn, 2022; Haag et
al., 2024). The literature also examines how people navigate changing social, technological and
environmental conditions that may create opportunities for some while reproducing inequalities for
others (Li, 2014). I draw on these insights in A4 to analyse how sustainability-oriented capital flows
create a landscape that downstream actors must navigate to access finance, and the ambivalent effects

that result.

2.6 Lenses for interpreting hierarchical relations between people and
places

The final interdisciplinary field I draw upon is scholarship which engages with modernities and
coloniality. I use this scholarship as a lens to interpret relations between actors and places. I understand
modernity as a broad logic and aspiration which emphasises human progress towards a rational and
desirable state of being modern. Whilst seeking to hierarchically order and universalise, it manifests in
multiple, unpredictable, and contextually specific ways (Linehan, 2009), hence me speaking of
modernities. Coloniality is defined as a set of relations oriented around exploitation, extraction and
dependency (Fanon, 2002; Quijano, 2007; Rodney, 2018). Some scholars thus see the two concepts as
intimately linked. The emphasis often placed by modernist logics upon rationalisation and the
reification of universal frontiers, typically located in higher income countries considered to be at the
apex of development, is understood to engender the hierarchical organisation of people, places and
knowledges in relation to this apex. Relations of coloniality play out as a result of the logics advanced

by modernity which unequally order the world (Quijano, 2007; Oliveira, 2021).

Several actors from the African national independence movements of the mid-twentieth century
provide foundational perspectives on postcolonialism and coloniality which continue to influence
contemporary discussion of African futures (Adesina, 2022; Chipato, 2023). Their elaboration of

distinctly African modernities also troubles the claim above that aspirations of modernity inevitably
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engender homogenising desires to simply emulate other places. For example Julius Nyerere, the first
president of Tanzania, articulates Ujamaa, an explicitly African socialist project oriented around
economic self-reliance (Nyerere, 1977). Nyerere argues that precolonial communal values can ground a
modernising African state, rejecting what he views as uncritical imitation of European models. Whilst
Ujamaa as a political project of collective agriculture had mixed effects (Hunter, 2008; Keskin &
Abdalla, 2019), his emphasis upon both a cultural and epistemic reorientation away from dependency

upon, and assumed inferiority to, former imperial powers (Nyerere, 1962) remains relevant today.

Kwame Nkrumabh, the first president of Ghana, relatedly contends that formal independence can mask
continuing economic domination by former colonial powers and capitalist systems (Nkrumah, 2004).
His advocacy for pan-African continental unity and industrialisation positions decolonisation as an
ongoing, state-led modernisation project resisting enforced economic dependency (Nkrumah, 2004).
Léopold Sédar Senghor, the first president of Senegal, along with Aimé Césaire, develops the concept of
Négritude, which advocates for African peoples and diaspora to reject self-identification as colonial
subjects requiring guidance and instead to recognise the value of, and feel pride in, intellectual
traditions and Black aesthetics rooted across Africa (Diagne, 2010; Mavhunga, 2023). Senghor
nonetheless departs somewhat from Nkrumah and Nyerere by placing greater emphasis on synthesising
values and knowledges he considers African with incoming flows from external knowledge systems that

can be put to work in service of postcolonial state-building (Taiwo, 2022).

Across this small sample of visions for transformations led by and benefiting African peoples, there is
nonetheless subtle heterogeneity both in the relative position of external actors and also in the character
of the modernities implied by them. This makes them useful lenses through which to view my own
empirical focus upon how positions in transformation come to be distributed across space. Noting the
claims to link modernity with coloniality above, I utilise these perspectives to draw a distinction between
two kinds of modernist framing. First are modernist framings of transformation in general; and second,
specifically universalising modernist framings which orient transformations in one place towards a
universally relevant knowledge frontier elsewhere. I would argue that the original visions of Nkrumabh,
Nyerere and Senghor fit the first category of modernities described above but not the second. Modernist
logics of transformation may be profoundly emancipatory for those groups who conceive them, even if
they draw upon knowledges from elsewhere. By contrast, I would argue that modernist framings which
explicitly reify a universal frontier location elsewhere, whilst still producing diverse manifestations, are
strongly oriented towards the reproduction of hierarchical and unequal relations in the manner

described above (Quijano, 2007; Oliveira, 2021).

Postcolonial Africa remains deeply marked by representations of sex, body and gender from
colonisation which shape the contemporary subordination of subjectivities of womanhood, Blackness
and queerness (Bertolt, 2018). These dynamics can be understood through a lens of intersecting
relations of power that hierarchically organise both people and places. The spread of modernist thought
across the world has been accompanied by a racialised and gendered coding of the world’s population:
for example, hierarchically arranged categories such as Black, White and Asian on the one hand and

locations such as Africa, Europe and Asia on the other (Bertold, 2018). These stratified knowledge

23



systems provided historical means to rationalise the subjugation of African peoples, and continue to
structure contemporary inequalities (Tamale, 2020). Alongside race, gender operates as a key
dimension of stratification. The continued depiction of African countries as harbouring “traditional”
gender roles through which men exercise power to a greater extent, according to Oyéwumi (1997) ought
to be understood as a power-laden modernist discourse which obscures the role of colonisation in
producing and stabilising these subjectivities. Scholars likewise note an enduring masculinist bias in
academic research pertaining to Africa, which tends to deprioritise or ignore gender relations as

entrenched, timeless and inevitable (Tamale, 2020).

Intersecting inequalities across race, gender and other dimensions such as class and educational
attainment have been conceptualised as mutually constitutive (Collins, 2017). These overlapping
hierarchies continue to exert coloniality through the exercise of power relations in contemporary
society, with colonial-era systems of classification and domination enduring beyond formal colonial rule
(Quijano, 2000). A central injustice within this is that those locations which experienced formal
colonisation often harbour restrictive norms today around gender and race. In some instances, this
leads to prejudice as well as actors internalising and constraining their own horizons of possibility.
Concretely, this means that differentiated opportunities emerge across positionalities. A wealthy White
European woman working in an African country is likely to encounter different opportunities compared
with a White European man or a lower income Black woman in that same country, with historical

relations playing a central role in structuring these differences.

These various perspectives help me to be cognisant of the historical context of relations between the
places I investigate (Tarvainen, 2022), as well as to interrogate narratives of or claims towards
modernity, such as modernist articulations designating people or places as traditional (Oliveira, 2021).
I approach coloniality and modernity as relational patterns linked to certain interpretative frameworks
which sometimes become visible in how innovation and wider transformations are articulated and

enacted across space.

I acknowledge epistemological tension in discussing relations of coloniality in transformation whilst
using frameworks such as STS and post-structuralism which have Eurocentric roots. The relationship
between coloniality and the interdisciplinary fields I draw upon in this thesis is viewed differently by
scholars. Some scholars connect these frameworks together, for example studying how socio-technical
imaginaries of innovation and entrepreneurship, aspirations of modernity and coloniality of relations
are mutually constitutive of each other (Wahome & Graham, 2020). Post-structuralist theory has been
positioned by some as a complementary tool for anticolonial struggle, framing the works of Frantz
Fanon for example as encouraging colonised people to reclaim and reconstitute their subjectivities and
cease occupying restrictive subject positions of colonised victimhood (Jilani, 2023). Such perspectives
focus attention on how people, knowledges and material conditions must transform alongside each
other (Jilani, 2023), resonating with the claims of Senghor above (Diagne, 2010). Relatedly, others have
asserted that a university being “African” is not about where it is located or who works there, but rather
the extent to which it helps people understand African society and its contradictions and thus

contributes towards alternative social forms (Ba & Cury, 2022).
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Some scholars conversely critique an overreliance on the contributions of European and North
American scholars of post-structuralism and STS as fundamentally limiting Afrocentric theorising of
topics like innovation by overlooking onto-epistemologies rooted within the continent (Mavhunga,
2017), reproducing coloniality in knowledge production. Others instead raise concerns that
overemphasising the imperative to decolonise knowledge and practice can itself limit possibilities for
actors in places like Africa by reducing complex relations between places to reductive judgements of

what counts as colonial, engendering the dismissal of promising possibilities (Taiwo, 2022).

I seek to navigate between these perspectives by framing this research as an exchange between theories
and ideas from diverse geographies. I acknowledge that the thesis engages primarily with theoretical
traditions developed in Europe and North America, while also drawing on scholarship and perspectives
from Africa, as well as South Asia and South America to a lesser extent. I do not position my research
as decolonial, but rather as work which describes how relations of extraction, dependency and epistemic
hierarchy may continue to surface and shape contemporary transformation initiatives (Tuck & Wang,
2012). Likewise in the context of this thesis I seek to avoid moral or ethical judgement of my
interlocutors’ aspirations towards modernity. Instead, following the example of Ferguson (1994), I
analyse these aspirations and relational practices as spatially situated, socio-materially productive and
always occurring alongside enacted or potential alternatives. Finally, I try to be attentive to relations of
coloniality (i.e. of extraction, exploitation or dependency - Mignolo, 2010) both in what I study and my

own research process, elaborated further in Section 4.6.

2.7 Theoretical framework

In this sub-section, I draw together the various academic disciplines and interdisciplinary fields
described above to operationalise the key concepts which shape this thesis. I operationalise these
concepts as mutually constitutive, with each relating to the others to form an internally coherent toolbox

which I use to make sense of my empirical material. These concepts are as follows:

e Interpretative framing
e Agency

e Coloniality

e Spatial relations

e Power geometries

e Subjectivities

e Transformation

e Innovation
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Interpretative framing

I use the term “interpretative framing” to refer to the lenses through which actors envision desirable
processes of change. Framing involves bringing particular constitutive elements - such as actors,
locations, scales, temporalities, knowledges or future directions - into the foreground while leaving
alternatives in the background. Through their continual articulation and performance, frames stabilise
shared ways of interpreting the world. Across the thesis, I examine interpretative frames embedded in
individual aspirations, socio-technical imaginaries, academic concepts, and the logics through which
actors enact practices such as financial disbursement. I use the language of framing to emphasise that
these processes do not simply interpret the world but help produce it by rendering some possibilities
more visible and actionable than others. Frames are reproduced through diverse practices, including

dialogue with interlocutors during fieldwork and the publication of academic research.

Interpretative framing organises claims about innovation and transformation by shaping who counts,
which activities matter, and what is recognised as legitimate. In this sense, it relates to the post-
structuralist concept of discursive formations (Foucault, 1982), which influence who is recognised as a
subject and which practices are regarded as valid - for example, as innovation rather than imitation.
The theoretical framework developed below is itself an act of interpretative framing, bringing certain
concepts and understandings into focus while placing others in the background so that they can be

analysed in relation to one another.

Agency

Whilst many definitions of agency exist, I find the following useful: “the capacity, condition, or state of
acting or of exerting power” (Merriam-Webster, 2026). This definition focuses attention on agency as
something enacted through practices and processes. However, rather than treating agency as an
inherent attribute that actors either possess or lack, I hold the concept open in much the same way as I
do innovation (Ahlborg & Nightingale, 2018). References to agency can be understood as claims
regarding capacity to act or exert power. Consistent with my onto-epistemological perspective, I treat
agency as relational (Burkitt, 2017). Agency emerges through interactions between actors, technologies,
infrastructures and ideas rather than residing in any one of them (Anderson et al., 2012; Burkitt, 2017).
I also distinguish agency from autonomy. While self-determination may be understood as one form of

agency, actions can be agential without being self-determined (Foucault, 1982; Carpenter, 2020).

To move beyond a structure-agency binary, I draw on post-structuralist analyses of governmentality,
which conceptualise agency as constituted through processes of subject formation rather than as an
expression of freedom outside power relations. Agency emerges through the situated practices by which
subjects engage with, negotiate and potentially rework the conditions of their own formation (Hansson
& Hellberg, 2015). As power relations unfold, they are both shaped by and embedded within material
and institutional arrangements that enable some forms of action while constraining others (Ahlborg &

Nightingale, 2018).
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This framing allows me to deploy agency in different ways across the thesis. In A1 and A2, I use agency
as an analytical category to examine who is regarded as capable of driving transformation and by whom.
Such attributions of agency - for example, when financiers or policymakers position the international
private sector as a source of change - contribute to processes of subject formation. At the same time,
agency can be understood as emerging through these processes, such as when private-sector actors

internalise particular understandings of their role and act accordingly (Butler, 2014).

In A3, I engage with “performative agency”, a concept derived from post-structuralist analyses of
performativity (Foucault, 1982; Butler, 2014). Because dominant knowledge formations are continually
reproduced through citation and performance, performative agency can be understood as moments in
which subjects refuse to reproduce them (Butler, 2010). Such acts do not necessarily transform
dominant formations, but they create the possibility for change by introducing what Salih (2007, p. 65)
terms “moments of promising instability”. I am particularly interested in instances where actors cite
alternative knowledge formations and inhabit subject positions that challenge established power

geometries and norms of transformation.

Coloniality

I use the term “coloniality” to describe relations oriented around extraction, exploitation and
dependency (Quijano, 2007; Mignolo, 2010). Following Quijano (2007) and Oliveira (2021), I
understand such relations as linked to universalising modernist framings which hierarchically organise
people, places and knowledges around presumed frontiers of progress, legitimating subordination.
Coloniality therefore does not refer to any presence or influence of external actors, influences or
knowledge. Rather, drawing on Nkrumah’s (2004) concern with enduring forms of subordination
beyond formal colonial rule, I use the concept to identify particular relational patterns through which
transformations become organised around unequal allocations of recognition, legitimacy or benefits. In
this thesis, coloniality is thus treated as a relational quality that may emerge through how innovation

and wider transformations are imagined and enacted between people and places.

Spatial relations

Spatial relations are central to this thesis. I am interested in how actors, locations, knowledges and
technologies become socio-materially related to one another across the world. Following Massey
(2005), I understand space not as a fixed container but as relational and continually produced through
power. Common descriptions of the world, such as accounts of Africa exporting raw materials to higher-
income countries (WITS, 2026), reflect sets of recursive spatial relations that have become stabilised
and dominant rather than singular spatial realities. Space is therefore produced through ongoing
encounters between people, places, technologies and ideas. I understand space and time as
fundamentally entangled (Massey, 2005; Ingold, 2011), with spatial relations containing particular

histories, presents and futures.
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Seemingly singular spaces can be constituted through multiple coexisting spatiotemporal trajectories.
The relation between two places, for example, may be understood through urban-rural distinctions,
personal memories, or as part of a single shared location. Spatial relations frequently reproduce
hierarchical modernist imaginaries that position some places as advanced cores and others as backward
peripheries (Willett, 2020). Attending to how space is produced through relations - for instance, when
technologies circulate between places - highlights that space is continually enacted. Geographies can
thus be understood as temporary constellations of spatial relations, always open to alternative
interpretations. Throughout the thesis, interpretative framings of transformation play a key role in

constituting these relations from different vantage points.

Power geometries

Building on the operationalisation of spatial relations above, I conceptualise power as similarly
relational, emergent and productive (Ahlborg, 2017; Ahlborg & Nightingale, 2018). This perspective on
power emphasises situating and understanding power in a given context or encounter, encompassing
both individual abilities to act as well as more systemic constraints (Nightingale, 2006; Ahlborg, 2017).
This enables a focus on questions related to the different ways in which relations of power are
reproduced or contested, and what consequences this has, for example upon inequalities between
people and places. There is long-standing debate surrounding how power relates to space, in particular
the geographical stretching out of social relations between places (Giddens, 1986) which has led to the
unequal spread of interests, ideas and access in a globalised world. This state of spatial unevenness has
been attributed to a compression of space by time under capitalism (Harvey, 1989) or colonial
modernity (Oliveira, 2021). Massey (1993) however cautions against any generalising explanation of the
myriad power relations at work in how we understand and experience space. Such an understanding
avoids seeing power as residing within deep-lying societal structures, and instead as an ongoing process
of performance which is produced in space and partly constitutes it (Nightingale, 2006). Through this,
I operationalise a constitutive understanding of power as continually emerging from relations between
humans and other living beings, things, environments, discourses and institutions (Ahlborg &
Nightingale, 2018). Critically, technologies and knowledges are not simply passive tools but are actants
which participate in the (re)production of power relations by mediating, enabling or constraining
possibility (Ahlborg & Nightingale, 2018).

I focus particularly on “power geometries” (Massey, 1993), understood as the ways people are
positioned in relation to socio-material flows and therefore come to constitute and experience space
differently (Massey, 1993; Rogers et al., 2013). Power geometries shape who can initiate flows, who
receives them, and who is constrained by them. Rather than treating capitalism, coloniality or other
hierarchies as reified structures, this perspective highlights the spatial configurations through which
stratified relations of class, capital, gender, ethnicity, modernity and coloniality are reproduced and
contested (Massey, 2005; Kitchin, 2016). I combine this concept with subjectivity to examine how

different subject positions are constituted within power-laden spatial relations. Socio-material flows,
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material circumstances and interpretative frames together shape who can occupy particular positions

within these geometries.

This focus aligns with Wahome and Graham’s (2020, p. 1) concern with “the power geometry that leads
to the identification of some geographies with the production of technological knowhow and others as
sources of raw material and recipients of finished products”. Such spatial hierarchies often appear
neutral or meritocratic, obscuring the interpretative frames through which participation in
transformation is legitimised. Actors with proximity to forms of techno-spatial legitimacy may come to
view these arrangements as natural or desirable (Bourdieu & Wacquant, 1999; Wahome & Graham,

2020).

At the same time, power geometries are never singular or fixed. They are multiple, contested and
continually in production (Massey, 1993; 2005). People occupying the same location may experience
them differently, while individuals can simultaneously benefit from and be constrained by the same
socio-material flows. I use the concept to examine how transformation initiatives focused on Africa
participate in the ongoing spatial reconfiguration of power. Relatedly, I use the term “politics” as
shorthand for contested relations within power geometries, including the knowledge politics through
which actors and places are assigned particular positions. The production and circulation of academic

knowledge can itself be understood as one such stabilising performance.

Subjectivities

I use the term “subjectivities” to refer to the multiple subject positions that are performatively enacted
by or ascribed to different actors, with individuals potentially inhabiting several simultaneously
(Foucault, 1982; Butler, 2014). I am particularly interested in how practices and processes related to
innovation, energy policy and transformation produce such positions. While subject positions are
discursive constructs - for example, designating someone as an innovator or technology recipient - they

can have material effects when enacted in practice.

Subjects are constituted through language, practices and narratives, shaping how actors experience and
understand the world. In this thesis, actors become subjects through accessing positions associated with
transformation. These positions are identified in three ways. First, some are directly articulated by
interlocutors who describe themselves as innovators, facilitators of change, financiers, or disconnected
from innovation. Second, I infer subject positions from actors’ practices, such as academics who act as
gatekeepers for innovation as a concept through their scholarship. Third, I examine imposed subject
positions through which others are categorised within innovation discourse, for example as users,

beneficiaries or irrelevant to transformation, regardless of how they understand themselves.

This focus also highlights a limitation of the thesis. I concentrate on subjectivities related to innovation,
energy and transformation rather than on how actors understand themselves more broadly. Whilst I
recognize that all subjectivities are inherently intersectional, subjectivity emerged as an organising

concept relatively late in the research process. This means that I paid comparatively limited explicit
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attention in the research design to important dimensions of subjectivity such as gender and ethnicity,
although they do nonetheless emerge to some extent through my empirical material (see sections 4.6
and 6.3).

Transformation

I use the term transformation to refer to ongoing socio-material reconfigurations of relations between
things which have a normative orientation, understood as being motivated by situated evaluations,
needs, or aspirations by one or more actors. This understanding of transformation as having an
explicitly normative orientation is thus distinct from broader ongoing process of change. It may
encompass processes as diverse as sectoral restructuring, social movements or adjustments to everyday
life. Because these reconfigurations unfold across space and time, transformation is inherently plural
and emergent (Feola, 2015). This broad framing creates an arena within which actors advance different
interpretations of transformation, including those centred on innovation or sustainability (Scoones,
2020). While some transformations may be linked to identifiable interventions, such as policy-induced
behavioural change, many involve complex shifts that remain beyond the control of any single actor or

group (Stirling, 2015).

This definition avoids prescribing specific criteria for what counts as transformation, such as systemic
change, altered actor positions or sustainability outcomes (Feola, 2015; Markard et al., 2012; Bennett
et al., 2019). It also avoids drawing a rigid boundary between transformation and dynamic stability,
recognising that such distinctions are often subjective (Midgley, 2023). This is particularly important
given the thesis’ focus on lower-income people in Africa, many of whom navigate conditions of
inequality, scarcity and vulnerability. From this perspective, seemingly everyday adaptations - such as
changing cooking practices to maintain health or care for others under conditions of precarity - can
constitute transformation when they are normatively motivated. Such practices which might otherwise
be dismissed as mundane or merely coping may therefore be understood as transformative. This broad
understanding enables me to situate innovation, discussed below, as one particular articulation of

transformation.

Innovation

In this thesis, I operationalise innovation as an intentional claim made about practices or processes that
are oriented towards transformation. I do not propose this as a universal definition, but use it as an
analytical tool. This differs from more common definitions that emphasise novelty (Merriam-Webster,
2023) or causal processes of change (Andersson & Tornberg, 2018). In practice, however, innovation
means different things to different actors, often privileging particular people, places, knowledges and
activities. Global innovation metrics, such as patents and R&D expenditure, tend to prioritise forms of
technological novelty associated with research, publication and risk capital, routinely positioning Africa

near the bottom of global rankings (WIPO, 2025). By contrast, scholarship on grassroots, frugal and
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artisanal innovation foregrounds locally embedded experimentation, repair and adaptation aimed at

addressing situated needs (Pansera, 2013; Radjou & Euchner, 2016; Kabwete et al., 2019).

This ambiguity is central to the thesis because it highlights both what innovation means to different
actors and what the concept does. In particular, innovation's association with intentional action gives
rise to claims about agency and who is capable of driving change. Rather than treating innovation as an
event or outcome, I understand its use as a situated claim that a particular practice or process matters
for transformation. The emphasis on orientation recognises that such claims may refer to
transformations that are realised, anticipated, attempted or even judged to have failed. In all cases,
innovation signals an expectation or desire that transformation should occur. Within this framework,

innovation is one particular articulation of transformation.
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3 Contextualising transformations in and of

Africa

This section sets out a historic and contemporary context to this thesis. I acknowledge criticism that
discussions of transformation are too often disconnected from history, in doing so reproducing
coloniality of knowledge (Arora & Stirling, 2023). I undertake a conscious act of interpretative framing
in choosing what to include to help readers make sense of my subsequent empirical work; many
alternative histories could be provided. Here, I focus on long-run transformations of systems spanning
social, technological and ecological elements (Ahlborg et al., 2019), with a particular interest in
transformations which involve the reconfiguration of socio-material flows between places. This socio-
material framing accounts for shifts in material resource flows over time and shifting perceptions of
how Africa as a continent engenders or receives knowledge, as well as the relative positioning of African
countries within the world. Given the particular orientation towards Rwanda in this thesis, I draw
specific attention to the country’s position in this wider history. I begin by outlining a historical

perspective, followed by aspects of Africa’s present context and transformation pathways lying ahead.

3.1 A historical perspective

For thousands of years communities across modern-day Africa have produced diverse technologies,
artefacts, practices and associated knowledge systems which have enmeshed the social, technological
and ecological (Mavhunga, 2017). Socio-materially, this has engendered diverse flows of materials,
technologies and knowledges across Africa and sometimes beyond it. The continent has hosted diverse
lifestyles, from nomadic hunter-gatherer communities to city states, empires and bureaucracies (Falola,
2024). Recognising this fundamental historical context dispels the corrosive myth that the history of

technology and innovation within Africa begins with the colonial era (Mavhunga, 2017).

More specifically, trajectories of technological change and networks of technological knowledge have
long unfolded across the continent in areas such as metalworking, pottery and botany. For example,
there is extensive evidence of successive furnace designs for iron smelting, with evidence dating back to
the first millennium CE in present-day Mali (Serneels et al., 2013). Archaeological and oral evidence
testify to the experimental, improvisational and evolutionary nature of these technological practices,
with breakthroughs in smelting taking place in present-day Nigeria, Democratic Republic of Congo and

Malawi for example (Chirikure, 2017).

These transformations, particularly through the production and dissemination of tools and related
knowledges, recast growing practices and subsequently peoples’ relationship with the land.
Technological breakthroughs and practices took place primarily in people’s homes or in the open air
and were steeped in ritual symbolism, with metallurgy for example often associated with fertility
(Chirikure, 2017). Activities at these sites resulted in significant technological accomplishments, with

the Haya people in Tanzania notably devising a means to produce carbon-grade steel 1,500 years ago
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(Schmidt & Avery, 1978). Likewise, positioning the home as a kind of laboratory ought not to necessitate
assumptions that such activities were artisanal in scale; there are historical examples of larger scale iron
manufacturing amongst the Babungo people of Cameroon for example (Chirikure, 2017). These
material accomplishments were accompanied by highly specialised knowledge systems, including an
array of both oral and written traditions. Oral knowledge systems spanned a vast range of topics which
can be interpreted as history, art, science, politics, ideas and practical knowhow (Oyeniyi, 2021). This
included for example knowledge of the plants that people cared for, engaged with and used (Augusto,

2017) as well as the wider ecological systems which they relied upon.

In present-day Rwanda, the country’s precolonial history culminated in the 19t century CE in a
kingdom centred on the Nyiginya clan with the capital at Rubengera. The kingdom stabilised hierarchies
of power to govern its subjects. It furthermore developed specialised agricultural practices, artistic
culture and ritualised systems of organisation which enabled it to engage in multifaceted relations of

trade, warfare, technology and knowledge exchange with its neighbours (Ntagwabira & Kusimba, 2021).

The extractivist logics and material violence administered by foreign powers in the eras of slavery,
resource extraction and ultimately colonialism beginning from the 15% century CE (Eltis & Jennings,
1988) play an undeniable role in this history of transformation. Nonetheless, how it played out was
highly heterogeneous both within and between modern-day nation states, with different social groups
and places having a different experience of colonialism at different times, even on the same day (Tamale,
2020). Most pertinent to this thesis is the way the colonial era transformation of Africa reconfigured
flows of technologies, knowledge, capital and materials. They did not entirely replace or start a new
history separate to that outlined above: many of the socio-material flows described above continued
during this period, and strands of these precolonial socio-techno-ecological systems, knowledges and
practices endure (Mavhunga, 2017). The colonial era did however bring about transformations through
additional transcontinental flows which continue to reverberate today (Oliveira, 2021). Most violently,
European powers developed modalities and business models for the industrial extraction and outflow
of raw materials and enslaved peoples for consequent exploitation elsewhere, wreaking devastating
environmental and social harm (Inikori, 1992; Hicks, 2020). Ethiopia stood alone as the only country
in Africa not to experience territorial colonialism by foreign powers (Hailu, 2020)%, making it an
important source of inspiration for colonised people across the continent during and after this period

(Mariam, 2013).

Alongside this material extraction, the knowledge systems fostered by African peoples over thousands
of years (for example the plant-related knowledge described above) were similarly transferred to Europe
and put to work in service of the emergent global economy (Augusto, 2017). These knowledges now
form a crucial yet typically unacknowledged foundation of today’s universally positioned scientific and
medical knowledge, a phenomenon which has been termed biopiracy (Alum, 2024). More broadly, this

indicates how knowledge systems understood to be Eurocentric or “Western” are often described as a

6 Liberia is the other country which has been deemed to have avoided territorial colonialism, although
as a nation it traces its origins to the activities of various American societies which supported the
migration of previously enslaved peoples from the USA to settle on the West African coast from 1822
onwards. For further details see Whyte, 2016.
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monolithic entity originating purely from Europe and travelling to elsewhere but with little or no
influence from these places (Graeber & Wengrow. 2021). Scholars have argued that this is a
fundamental misreading, with foundational tenets of perceived-Eurocentric thought since the
enlightenment being produced through encounters with people and knowledge systems outside Europe.
This includes for example how indigenous peoples contributed towards widely recognised ideals of
equality and justice by critiquing what they heard about contemporary living conditions in Europe

(Graeber & Wengrow, 2021).

Whilst the provenance of these foundational European knowledge systems was geographically diverse,
their character during and after the colonial period obscured this provenance and instead exported
pervasive Eurocentrism around the world. Dominant interpretative frameworks circulating in Europe
and North America began to construct Africa as a continent oriented around primitivism, victimhood
or simply absence (Ferguson, 2006). This established an enduring racialised gaze which framed the
continent as requiring inflows of technology, knowledge and other hallmarks of civilising modernity
(Said, 1978; Purtschert, 2015). Likewise, recognised disciplines which endure today such as African
Studies became established in Europe and North America with an explicit mandate to develop
knowledge about African people and places which would be useful to the countries where these
researchers were based (Mavhunga, 2023). I have encountered the legacy of these tendencies myself,
both in my education and early career in the UK, where the continent was framed primarily either as a
producer of enslaved peoples, a desperate place requiring help (often some form of capital flow), or as

simply absent from discussion.

Alongside outflows from the continent were substantive inflows of people, knowledge systems and
technologies to Africa. Colonies in Africa became consumers of the finished products of empire through
a concerted effort by imperial powers to create a preference for and a reliance upon imported goods
(Eltis & Jennings, 1988; Ocheni & Nwankwo, 2012; Britwum & Demont, 2021). Accompanying this was
the transfer of knowledge systems such as schooling and higher education which spread across the
continent. These were focused on European knowledge systems and racialised conceptions of science
which framed Africa’s populations as lacking knowledge and thus requiring European education
(Fanon, 2002; Freire, 1996). The effects of this continue to be felt with many people leaving the
continent to study in Europe and North America, constituting a “brain drain” effect (Dei & Asgharzadeh,

2002).

Scholars have argued that whilst gender relations in precolonial Africa were not uniformly superior (i.e.
more balanced) than those observable today, they were nonetheless highly heterogeneous, with multiple
examples of fluidity in gender roles (Oyéwumi, 1997; Tamale, 2020). This heterogeneity was disrupted
with the arrival of the European imperial project and the values entangled with it. Colonial interventions
contributed to the confinement of women to the “private” or “domestic” sphere and the binarisation of
gender roles (Oyéwumi, 1997; Bertolt, 2018). At the same time, colonial expansion was accompanied by
the global diffusion of racialised knowledge systems that categorised populations and places into

hierarchical groupings (Bertolt, 2018). These classifications were central to the administration and
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justification of empire, embedding ideas about gender, race and geography that persist into the present

(Tamale, 2020).

Present-day Rwanda first became a German colony in 1897 followed by a Belgian colony in 1922
(Rwigema, 2025). During the Belgian colonial period various knowledge systems were imported, such
as educational regimes following Belgian curricula (Duarte, 1994), as well as systems of ethnic
classification. Regarding the latter, the Belgian colonial administration introduced an architecture to
divide and rule the population in service of economic extraction. The ID cards introduced during this
era stratifying the population by specifying “Hutu” or “Tutsi” identity are now recognised as one of the

key antecedents of the 1994 genocide (Fussell, 2001; Rwigema, 2025).

There is no single date concluding the era of formal colonial rule in Africa, and scholars of coloniality
may allege that no definitive conclusion has yet occurred (Pino Robles, 2002). An era from the mid-
twentieth century up to the present day is nevertheless perceptible in which African nation states have
taken various pathways away from colonial rule. Several influential actors in the independence
movements of the mid-twentieth century provided foundational values and theories of postcolonialism
which continue to inform the transformations which Africa might embark on now, including those
referred to in Section 2.6. This generation of leaders strongly influenced the period immediately
following formal decolonisation which was marked by several African countries instituting state-led
industrialisation projects which sought to resist reliance upon the global economy, for example through

tariffs and state ownership models which incentivised local industrial production (Mkandawire, 2001).

This period of postcolonial statehood was accompanied by the emergence of aid and international
development discourse (Mkandawire, 2001), often administered by the same countries who previously
undertook colonialism such as Britain, France and Germany (Nkrumah, 2004). Aid and development
became established industries which created roles for “development” actors both within Africa and
elsewhere to solve seemingly depoliticised problems (Ferguson, 1994). Relatedly, in the 1980s and
1990s, the World Bank-led “Washington Consensus” emphasising structural adjustment policies placed
emphasis on integrating countries in Africa into the global economy by easing regulations, emphasising
privatisation and encouraging international trade over industrial protection. The effects of this were
far-reaching, with policies affecting most countries in Africa to at least some extent, with notable
exceptions including Namibia, Sudan, Eritrea, Somalia, and Sierra Leone (Archibong et al., 2021). This
era necessitated huge inflows of Overseas Development Assistance to Africa, rising from 1 billion USD
(current) in 1964, to 19 billion USD in 1992 and 50 billion USD in 2018 (World Bank, 2026). Despite
this, in material terms the Washington Consensus era was broadly viewed as a failure in improving
socioeconomic conditions, with Africa being the only major lower income region globally with negative
per capita growth between 1980 to 2000 and no major changes in poverty levels and debt (McCord et
al., 2005). More recently, the aid and development industry in Africa has become vulnerable to
socioeconomic and geopolitical shifts in those countries which contribute financial flows to sustain it.
This has included the dismantling of the USA’s development agency USAID (Faguy, 2025) significant

reductions in bilateral funding by countries like the UK and Sweden in favour of defence funding (Brien

35



& Loft, 2025), as well as falling multilateral contributions to institutions like the United Nations (Davies
& Foukes, 2026).

Rwanda implemented fiscal reforms under the Washington Consensus (Archibong et al., 2021). Like
many other African countries, it has had a challenging road post-independence, negotiating factional
politics, fraught relations with ex-colonial powers (most notably Belgium and France) and the unique
tragedy of the 1994 genocide (Golooba-Mutebi, 2013; de Becker, 2016). Nonetheless in the period post-
genocide, the country’s rapid social and economic development under President Paul Kagame has been
hailed by some as a “miracle” (Behuria, 2018) and the perfect example of a developmental state
(Biedermann, 2016). Attention has been drawn to the apparently balanced path between collaboration
with development partners and international investors on the one hand and becoming a knowledge
economy which produces homegrown solutions on the other, leading to high levels of support for the
government (Biedermann, 2016). Even so, the regime has many critics, with concerns about
encroachment upon democratic freedoms, state-administered surveillance (Wrong, 2021) and military

aggression (Levine-Spound, 2026).

Concurrently, three more recent shifts over the last twenty years provide relevant context to this thesis.
The first is the gradual replacement of the Washington Consensus with what has been described as the
“Wall Street Consensus”, understood as the gradual pivot of development discourse and funding
modalities towards private rather than public-administered finance. This broad logic emphasises the
onboarding of people understood to be unbanked and existing within informal economies (including

many in Africa) into globalised financial systems (Gabor, 2021).

The second is the rise of discourse in political, professional and cultural arenas both within Africa and
elsewhere emphasising the necessity of no longer associating African peoples with outdated subaltern
relations of dependence with other countries. There are several variants of this multifaceted discourse
and bringing them together risks masking tensions and contradictions. On the one hand there are
critical theory-informed calls to “decolonise” areas such as development spending (Mahlangu, 2025)
and education (Adebisi, 2016), as well as criticism of such calls on the grounds that they perpetuate
reductive myths about Africa’s victimhood (Taiwo, 2022). At the same time, there is more economically-
oriented rhetoric of “Africa Rising” (Gaillard & Mouton, 2022) with emphasis placed for example upon
capital flows into and accumulation within Africa (Obeng-Odoom, 2014) as well as increased
entrepreneurship and digital technology use within Africa (Gaillard & Mouton, 2022). Relatedly,
Afrocentric articulations of modernities (Nwobodo, 2022) including Afrofuturism form part of this,
crystallising in “Black Panther”, the 2017 film that influentially depicted an independent,

technologically advanced and proudly African nation of Wakanda to global audiences (Osei, 2020).

The third broad shift is the emergence of several other nations as major participants in flows of
knowledges, technologies, finance and materials into and out of Africa besides the existing set of ex-
imperial powers. The Chinese Government and private sector have become active across the continent,
amongst other emerging economies such as India, Saudi Arabia and Brazil (LSE, 2013). China’s role is
notable firstly as a financier and architect of large infrastructure projects through the Belt and Road

initiative, which is transforming connectivity on the continent (Huang, 2016). Secondly, it has become
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an immensely powerful designer, manufacturer and importer of innumerable technologies which are
integral to contemporary socio-techno-ecological transformations in Africa (Darko et al., 2021). These
include low cost and widely available mobile devices, solar panels, grid transmission infrastructure,
telecommunications infrastructure and surveillance technologies. Many of the ex-imperial powers
remain interwoven with the continent through discussions of aid, development, innovation and wider
economic cooperation, which arguably explains my own career trajectory culminating in this thesis.
Nonetheless this cast of colonial powers is now joined by several other countries who participate in
transformations in and of Africa. Scholars have observed that the new actors joining this landscape do
not typically make claims of benevolence; the arrangement is explicitly economic (Lisimba & Parashar,
2020). In Rwanda, China has emerged as an alternative financing partner to European and North
American nations, with a noted preference for directly financing infrastructure and real estate rather

than transferring capital (Lisimba & Parashar, 2020).

3.2 Present context

This complex picture leads us to the material circumstances of Africa today. Material living conditions
vary enormously, perhaps best illustrated by persistently high inequality of income both between and
within countries across the region (Chancel et al., 2023). This also translates into extreme inequalities
of opportunity. These opportunities are dependent on wealth as well as a complex intersection of factors
including ethnicity, gender, birthplace, place of residence and parents’ level of education (Brunori et al.,
2019; Atamanov et al., 2024). Meanwhile, the population is expanding rapidly and is expected to double
to two billion by 2050 (IMF, 2024). Whilst this creates potential opportunities to resite economic
activity to Africa as the rest of the world ages in comparative terms, a central concern of many African
governments today relates to how to create and sustain jobs for a population of this size, noting that
about 85% of employment in Africa continues to be regarded as “informal” (Chipanda, 2025). Today,
the majority of people across Africa are subsistence farmers, with most food consumed across the region
produced on smallholder farms (Giller et al., 2021). The character of subsistence farming varies hugely
between places, with growing conditions, food security, household income and access to land key
variables determining the exact character of subsistence farming (Giller et al., 2021). Rwanda as one of
the most densely populated countries in Africa and with around 80% of the population engaged in
smallholder agriculture (AFDB, 2023) has instituted various land tenure reforms to bring individual

plots together to boost productivity (Singirankabo, 2022).

The inequalities described above also play out in Rwanda, with proxy indicators illustrating significant
divergence in material wealth. Private vehicle ownership is a conspicuous signal of wealth in Rwanda,
with only 1.7% of households owning a vehicle in 2025 (Sabiiti, 2025). Vehicle ownership serves as a
rough proxy for material wealth, ranging from no vehicle at all to basic estate cars and luxury Sports
Utility Vehicles (SUVs). Scholars have observed how capital associated with globalised agendas such as
tackling climate change is often used by recipient organisations operating in Su-Saharan Africa to
purchase SUVs (Mavhunga, 2023). Given Rwanda’s hilly and dispersed landscape, most people travel
by private SUV if they can afford it. In Kigali, the car market is dominated by Toyota models (Severi,

37



2020) which form an implicit hierarchy signalling material wealth: Auris and Corolla models, followed
by the larger RAV4 and finally Land Cruiser SUV models. The vast majority of citizens however rely

either upon motorbike or cycle taxis, shared buses, minivans or walking.

With regard to material trade flows, there is likewise great heterogeneity between countries but Africa’s
combined economy remains strongly oriented towards the export of raw materials and the import of
consumer goods and capital products (WITS, 2026). This dynamic frustrates many who see a missed
opportunity to site value-adding activities within African countries, which continue to often be viewed
as risky places to do business (Mavhunga, 2023). By contrast, Rwanda enjoys a reputation as one of the
countries within Africa which is most welcoming to businesses, with stable governance structures (WB
Doing Business Archive, 2026). This engenders substantial inflows of both international aid and foreign
direct investment (Lisimba & Parashar, 2020). Nonetheless contemporary instability in the Great Lakes
region and aforementioned concerns about authoritarian rule (as well the government’s role in the

conflict) threaten this reputation.

Ecologically, countries across Africa face compounding threats which are damaging and destabilising
ecological systems, building on exploitative degradation from the colonial era (McKittrick, 2025). The
impacts of climate change are already affecting the continent through more frequent and higher impact
extreme weather events, particularly given large-scale reliance on rain-fed agriculture (Omotoso, 2023).
Alongside this, other threats and damage unfolding across the region today include waste accumulation,
air pollution, deforestation, forest fires, water pollution, water scarcity, overfishing and local

environmental damage from mineral extraction (Sakariyahu et al., 2024).

Across the continent, a wider transformation is therefore unfolding as ecological systems destabilise
and trigger potential cascade affects which may threaten food security across the region in the near
future (Muli et al., 2018). This destabilisation of ecological systems is connected to contemporary socio-
material flows to and from Africa. Africa is now recognised as bearing the environmental consequences
of high consumption lifestyles in higher income countries. This is occurring both through inflows of
waste directly from higher income countries (Sovacool et al., 2020) and increased temperatures
resulting from greenhouse gas emissions elsewhere, as well as damage associated with outflows of
minerals for in-demand technologies like batteries and semiconductors. Within Rwanda, one of the
most acute pressures is deforestation, driven primarily by demand for firewood which remains the
principal source of heat for cooking (MININFRA, 2018). Nonetheless, the specifics of how threats and
damage are understood as well as how they manifest are highly locationally specific. Environmentally-
focused initiatives are often framed as competing against priorities considered more important in a
specific location (Damoah & Boglo, 2025). Relatedly, various instances of land dispossession in the
name of environmental projects across the continent point to the risks associated with poorly designed
projects which are out of step with the land’s inhabitants (Fairhead et al., 2012; Lunstrum, 2016;

Ashukem, 2023; Biilow et al., 2025).
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3.3 Future transformation pathways

In the present moment and informed by the diverse histories briefly outlined above, both Africa broadly
and Rwanda specifically are therefore connected to diverse articulations of forward-looking
transformation. This is less of a metaphorical “crossroads” than a rambunctious intercity bus station.
Enterprising actors tussle for attention and resources, ushering groups towards assorted vehicles of
varying provenance which are oriented towards divergent pathways of transformation.
Transformations tap into different histories, contemporary concerns and envisioned futures, serving
different agendas and actors spanning states, donors, the private sector, multilateral agencies,

communities and overseas diasporas.

In this final sub-section, I outline a series of future-oriented pathways which are commonly articulated
in contemporary discourse regarding transformations in and of Africa. This provides a foundation for
the empirical results which follow. These pathways form part of a discursive landscape within which my
interactions with my interlocutors during fieldwork can be situated, with many interlocutors engaging
with, referencing, or positioning themselves in relation to these pathways. For example, the scope of A2
is shaped by the Rwandan Government’s stated ambition to transform its energy sector. The pathways
presented here are therefore not intended as an exhaustive or definitive categorisation, nor as mutually
exclusive trajectories. Rather, they reflect a set of recurring archetypal transformation pathways
through which change is commonly understood, promoted, or contested by different actors. Broadly,
these pathways centre on transformations of economic sectors and infrastructure, knowledge systems,

environmental relations, and political and cultural life.

A first prominent strand is sectoral transformations of the economy, often with emphasis placed on
technological and infrastructural changes, such as those related to energy, transport, food, water,
sanitation and digital systems as well as urban planning. These pathways may tap into preexisting
examples and configurations understood to have been implemented successfully elsewhere, for example
relating to the expansion of electricity grids, telecommunications networks or road networks. In the
energy sector, a core arena of activity is around how to provide reliable and high-quality energy services
to citizens, with Sub-Saharan Africa described by the International Energy Agency as being “off track”
towards Sustainable Development Goal 77 of affordable, reliable, sustainable, and modern energy for all
by 2030 (IEA, 2025). Within this, ability to access electricity and heat for cooking are central areas of
discussion. Noting that in 2023 around 53% of the SSA’s population lived without electricity access
(UNCTAD, 2023), many countries face decisions around whether to pursue more or less centralised
electricity system architectures (Hoj¢kova et al., 2018). Centralised grid expansion, like other large-
scale infrastructure projects, frequently involves foreign contractors, financiers and consultants,
embedding infrastructure within global circuits of knowledge, technology and capital (AFDB, 2025). In
Rwanda, centralised visions of energy sectoral transformation via grid expansion are implemented by
the government through state-owned enterprises such as Rwanda Energy Group. International firms
play a substantial role by providing engineering services, technologies and finance (Nkurunziza, 2026;

Construction Hub, 2026).
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Nonetheless, grid expansion constraints make “off-grid” technologies such as PAYG-enabled SHS a key
part of the electrification discussion in many African countries including Rwanda (Perros et al., 2024).
In 2023, of the top 10 PAYG SHS companies by investment commitment, 9 were headquartered in
Northern Europe or the USA (Baker, 2023). Relatedly, discussion of transformations in the cooking
sector focus upon shifting both the practices and technologies through which people cook, with a “three
stone fire” remaining the predominant means of cooking. Here, there is a burgeoning sector of
alternative cookstove designs utilising different fuel sources (wood, briquette, pellet, gas, solar),
processes (combustion, gasification) and desired outcomes (improved efficiency, reduced fumes,
increased heat provision, convenience). Analyses of the cookstove sector in Uganda have indicated that
dependency on external development capital and changing priorities have led to the stunted

development of both technology designs and the sector more broadly (Nakyeyune, 2022).

A second strand concerns transformations which place emphasis on building knowledge-related
capabilities, particularly through investment in education and higher learning as well as innovation
system building. Reforms range from curriculum redesign, digital education, designated science parks,
initiatives to broaden and strengthen Science, Technology, Engineering and Mathematics (STEM)
participation and capabilities as well as establishing hubs and programmes to support innovation and
entrepreneurship (Barakabitze et al., 2019; African Union, 2022). Such initiatives seek to cultivate
knowledge economies of the sort which might produce jobs and locate a share of globally in-demand,

knowledge-intensive service-sectors within Africa (African Union, 2022).

In academic research in such areas as engineering and physics, Africa is typically ranked well behind
other regions worldwide (Gaillard & Mouton, 2022). Looking forward, scholars have questioned the
validity of comparing academic output between countries against generalised criteria, citing for
example a lack of attention paid to non-English language publications and a gatekeeping effect exerted
by publishers in the Global North, as well as more structural barriers facing researchers based in lower
income countries (Kraemer-Mbula et al., 2020). Likewise whilst Rwanda is highlighted as an
“overperformer”, most African countries depart on this particular transformation pathway from a
position near the bottom of widely recognised innovation indices (WIPO, 2025). Rwanda has a stated
ambition to become a knowledge economy and is orchestrating significant investment in its schools and
universities, nurturing an emerging reputation as a hub of innovation and entrepreneurship within

Africa (NCST, 2020; Yongabo & Goransson, 2022).

In this broader context of building knowledge-related capabilities, a key area of contemporary focus is
how general purpose technologies like AT and IoT might be applied to sectors such as energy and
agriculture in ways which help deliver sectoral transformation whilst also creating economic
opportunities for both the users and designers of technology optimised-systems (GSMA, 2024;
Olutumise, 2026; Mienye, 2024). There is a strong push for African countries to establish innovation
ecosystems oriented towards these technologies (African Union, 2025), with digital platforms a central
domain of innovation development (Cirolia et al., 2023). Despite this, concerns have been raised that
the continent lacks enough skilled experts in these technology domains to take economic advantage of

this opportunity and ensure context sensitivity (Ayim et al., 2022; Leal Filho & Gbaguidi, 2024). The
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capital flows fostering these systems are also unequally distributed, with 83% of Al-related startup
funding on the continent in the first quarter of 2025 going to Kenya, Nigeria, South Africa and Egypt

alone (African Union, 2025).

A third strand of transformation encompasses environmental and climate-oriented transformations.
Africa contributes a tiny share of historical greenhouse gas emissions yet faces acute exposure to
climate-related impacts and other environmental threats, as described above. These threats produce
demands from different actors for transformations oriented variously around climate change
mitigation, adaptation and resilience. The energy sector is of central importance to this, due to the
carbon emissions from fossil fuel energy systems and also the exposure of energy infrastructure to

potential climate and environmental threats (Ayeta Mulyanyuma & Niringiyimana, 2024)

The concurrent sectoral and infrastructural transformations described above may exacerbate these
environmental threats through further land degradation, biodiversity loss, resource extraction and
pollution. At the same time, international concerns about climate change and the environment create
opportunities for actors within Africa to access new or reoriented resource flows. For example, climate
finance and technology transfer architectures, administered through multilateral funds and other
actors, channel resources into projects envisioned as climate change mitigation or adaptation. However,
such projects have also been argued to create new relations of dependence and contestations over

accountability, access and distribution (Sial, 2024).

Finally, political and cultural transformations are continually unfolding across the region, tapping into
the histories outlined above. Citizen-led regime changes and popular protests often connect to
transformation pathways which emphasise democratic accountability and redistribution (Marks,
2024); Rukato & Okech, 2020), although such movements can also become blurred with more top-
down authoritarian power grabs (Cheeseman, 2015). Alongside formal politics, cultural domains such
as literature and music articulate imaginaries of preferable futures as well as critiques of power (Nyairo
& Ogude, 2005; Mbembé & Nuttall, 2005; Okeke, 2019; Onyebadi, 2018; Jolaosho, 2019). Across these
different articulations of transformation, Africa as a continent is a site where heterogeneous projects of

change are imagined, negotiated and enacted.
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4 Methodology

I begin this methodology section by describing the rationale for the methods used in this thesis. I follow
this by describing the ways in which this research has been a collaborative effort. Next, I outline
narrative analysis as my central research method, followed by describing the specific research methods
I deploy in each article of the thesis. I then describe the circumstances of my interlocutors, including
how and why I come to focus on certain dimensions of intersectional subjectivities above others. I then
reflect more broadly on the influence my own positionality has had upon my research process before

concluding with a brief statement on how I have approached research ethics in the thesis.

4.1 Rationale for thesis methodology

My research process can be understood as a series of methodological choices regarding theoretical
perspective, research design, and specific methods, with theoretical framing (or deliberate choices to
avoid it) crucial in setting research direction (Okoko et al., 2023). Theoretically, this thesis is grounded
in critical theory from various disciplines and interdisciplinary fields (see Section 2) which together
provide tools for identifying and critiquing spatial power relations of transformation. I did not, at the
outset, begin with a specific theoretical framework to apply or a hypothesis to prove. Likewise, the thesis
cannot be described as an example of grounded theory where I have been entirely led by my empirical
material. This PhD has rather been shaped by a combination of my own interest in power relations
between actors and places in transformation, rooted in personal experience, alongside the funded
project which has supported my PhD oriented towards the role of users in innovation for sustainable
energy transitions with a focus on Rwanda. It is noteworthy that the funding has been provided through
the internal Chalmers initiative GENIE (Chalmers, 2023), meaning that I have received no substantive
external pressure to keep my focus on the above topic or pursue other topics, besides ongoing
conversations with my supervisors. Within the first few months of starting the PhD, I therefore
developed a set of broad questions with which to query the literature I was reading for what would

ultimately become my first article. These questions are:

e How are different actors associated with innovation?

e How are different locations associated with innovation?

o How are different processes and practices associated with innovation?

e How are different futures and societal directions associated with innovation?

e How are different knowledges associated with innovation?

These questions, informed by my early engagement with critical theory which encouraged me to think
of innovation as political, have provided both a research direction and a lens through which I have
viewed what I have encountered. These questions remain present in the first research question of this
thesis, which feels appropriate given the research process and methodology has evolved over the course

of the PhD as a means of addressing these questions.
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This line of enquiry and orientation towards critical theory has led me towards research methods useful
for documenting both the characteristics of these power relations and the sites of their reproduction or
subversion (Cottrell, 2023): in this thesis, case studies. This choice was shaped by a combination of
methods-oriented courses taken during my PhD, discussions with my supervisors and my academic
background as a historian which has given me a strong conviction that multiple accounts of events
coexist, and that perceptions and aspirations can be as consequential as events themselves. Following
several years working on more formal and often quantitative analyses of sustainability-oriented
transformations, I wanted this thesis to be grounded in a series of interlinked stories oriented around
the aspirations and perceptions of different actors. I furthermore wanted to engage with the
ambivalence and tensions within these stories rather than seeking to smooth over them. Qualitative
case studies provided a way to capture this complexity and maintain richness in both data and

explanation (Ndame, 2023).

All five articles appended to this thesis can be understood as case studies. Within human geography,
case studies are typically defined as investigations of phenomena unfolding in specific locations, where
the “case” is both locally grounded and understood as part of a wider phenomenon (Castree, 2005).
They are often used to examine how seemingly similar processes play out differently across contexts.
For example, studies of neoliberalism have shown that it is not a uniform entity applied across space
but is instead geographically constituted through situated and contingent practices (Mansfield, 2004;
Prudham, 2004). In this way, case studies can challenge homogenising accounts that assume concepts

and processes operate consistently across the world.

However, this approach raises important methodological and ontological questions. As Castree (2005)
argues, identifying a set of cases as belonging to the same phenomenon already involves assumptions
about what they share, as well as about the scales at which they are compared (e.g. what counts as
“local”, “regional”, or “global”). Without careful specification, this can lead to overly abstract or
superficial claims about commonality - such as pointing to broad processes like privatisation or
legitimacy - without adequately explaining how these operate in practice. More broadly, a case study
often involves a tension between emphasising contextual specificity and making claims that travel

beyond the immediate case (Castree, 2005).

In response, I define the case studies in this thesis as situated instances of how desirable forms of
transformation are imagined, enacted, and evaluated through encounters between actors, places, and
normative aspirations. In other words, the articles are not simply cases of “innovation” or
“transformation” in general, but of the constitution of these concepts in practice. Each case examines a
particular site in which such processes take shape, including a geographically distributed set of actors
engaged in national sectoral transformation (A2), sites of academic knowledge production about
transformation (A1 and As), the allocation of financial resources for innovation (A4), and a specific

institutional setting oriented towards innovation (A3).

These sites are analytically related not because they represent a single, uniform phenomenon, but
because they each foreground encounters in which innovation and transformation are defined,

negotiated, and performed. The aim is therefore not to derive generalisable claims about how
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transformations occur universally, but to examine how they are constituted in specific contexts and
what effects these processes produce. While certain patterns recur across the cases - particularly in
terms of the subjectivities and positions that are enacted - I treat these as heuristic insights which might
help academics and practitioners working in relation to innovation and transformation, rather than
generalised theory about the characteristics of transformation. Taken together, the cases offer an
account of a set of interrelated sites through which innovation as a concept is made meaningful. I seek
to emphasise both the contextual specificity of these sites as well as the patterns which seem to echo
between them, such as the recurrence of the universalist innovator subject position associated with

globalised technological frontiers.

A2, A3 and A4 were conceived as case studies from the outset, focusing on empirical settings - national
energy systems, climate finance flows, and innovation practices at a rural technical college - where
desirable forms of transformation are pursued in contrasting ways, particularly through use of the
concept innovation. By contrast A1 and A5 were not originally envisioned as case studies. A1 began as a
literature review intended to synthesise knowledge on how innovation is framed, a methodology
typically understood as distinct from case study research which produces empirical insights from
specific settings (Eisenhart, 1989). However as described in Section 2, reading STS literature in parallel
led me to interpret these texts as situated knowledge products which actively frame innovation, each
reflecting particular positions and relations (Haraway, 1988). I therefore position the finished article as
evidence of the different ways in which academic researchers and their scholarly work interpretatively
frame innovation. Similarly, A5 was initially framed as a bibliometric study to explore geographic
patterns in research on lower-income countries. Bibliometric approaches are typically understood as
analysing the structure of academic knowledge rather than the phenomena themselves (Oztiirk et al.,
2024; Passas, 2024). To put it differently, in critical systems thinking terms bibliometric analysis is
typically positioned as knowledge about knowledge-making systems rather than knowledge about the
world, whereas case studies would count as the latter (Midgley, 2023). Through a critical theory lens,
however, A5 too becomes a form of case study of how power geometries and subjectivities of

transformation are materially performed through patterns of authorship, citations, and funding.

4.2 Collaborations across the thesis

This thesis is the result of several interlinked processes of academic collaboration. These collaborations
have taken place across multiple levels. The high-level direction of this research has been shaped by a
coalescing of many things. These include but are not limited to my research interests, my positionality
and past experiences, my supervisors, my funding, my institutional setting and the many people and
ideas I have engaged with along the journey. Likewise, many of my research methods such as semi-
structured interview, observation and narrative analysis bring me into the picture as co-producer of
data, both as a dialogic participant with my interlocutors and as an interpreter of our exchanges
(Kutsyuruba & Stroud, 2023; Surawy-Stepney et al., 2023). I played a significant role in all of my
interactions with my interlocutors through my physical presence, demeanour and interpersonal style. I

furthermore exerted influence by framing questions in certain ways, discursively engaging with my
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interlocutors’ responses and leading the conversation in some directions and not others. I continued to
play a significant role later during analysis by interpreting these exchanges, particularly when

retrospective clarification was not possible.

I have also sought to collaborate with others through co-authorship across the thesis, in particular
pursuing collaboration with scholars whose lived experience is more proximal to the geographic scope
of my PhD than that of myself and my supervisors. I developed my academic networks during the first
year of my PhD, culminating in an article which I co-wrote with a group of early career scholars
identifying as being from the Global South. This included my friend Dr Muez Ali, a Sudanese citizen
whose own PhD had a chapter focused on Rwanda and with whom I had extensive discussions regarding
positionality and inequalities in academic knowledge production, which led to my involvement in the
article (see Table 3 in A5) 7. Later in my PhD through my fieldwork for A2, I developed a relationship
with Dr Alexis Muhirwa, a staff member at Tumba Integrated Polytechnic Regional College (IPRC)
Tumba who I subsequently co-authored A3 with alongside my PhD supervisors. I feel very lucky to have
encountered somebody like Dr Alexis who shared my core research interests and had a real enthusiasm
for collaboration. His involvement in certain interviews, our late night debriefs and his sharing of
networks were all invaluable and he wrote key sections of the draft despite his other responsibilities and

often short-notice requests for his time.

Through our collaboration, I began to more deeply recognise the pressures upon and sacrifices required
by scholars based at many institutions across Sub-Saharan Africa to stay research-active. This led me
to reflect over how my own desires for collaboration, as a time- and resource-rich European researcher,
could themselves risk exerting extractive or tokenistic pressures upon others whose material
circumstances were more constrained, including both my interlocutors and academic collaborators. My
research assistant Pacifique Izera was invaluable in helping to bridge these shortfalls in Dr Alexis’s
availability, both his translation skills and his insights regarding the different perspectives that
Rwandans have on technology and innovation. We briefly discussed Pacifique taking on a more involved
role as a co-author but ultimately decided against this given Pacifique was due to start studying a
Masters in an unrelated subject (and like many Rwandans, was already working multiple jobs). I sought
to avoid tokenistic signalling of collaboration which did not reflect the work process. Likewise, I
acknowledge that whilst Dr Alexis and I co-presented an earlier version of the work together at a
conference in 2024, the time investment Dr Alexis has made in our collaboration is yet to result in
publication. Thus I cannot yet claim to have distributed the opportunities of authorship engendered by

this PhD, although it remains my hope.

A1 and A2 were co-authored with my PhD supervisors alone. This is because A1 was the first article I
began work on, and when I began work on A2, I had not yet encountered any suitable collaborators. I
likewise explored opportunities for co-authorship with other scholars for A4 but ultimately decided to

be the sole author. This was because it was chronologically the last article that I began work on. My

7 Whilst I generally avoid referring to the Global South in this thesis noting its construction of a binary,
my co-authors on Aj5 together self-identify as scholars from the Global South so I use the designation
here.
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supervisors and I agreed that due to my interest in pursuing a career in academia, it would be

advantageous for me to develop and author at least one of the thesis articles independently.

These conditions illustrate some of the practical challenges of seeking to implement deliberate
collaboration in the context of a PhD. While I have managed to incorporate collaborative elements into
both my data generation and analytical process, asymmetries in time, resources, and institutional
positioning as well as expectations of academic career development influenced the form and extent of
participation. My experiences highlight how efforts to pursue collaboration can generate additional
demands on collaborators, particularly within resource-constrained institutional settings such as those
at IPRC Tumba.

4.3 Narrative analysis as research method

To make sense of my empirical material, I utilise narrative analysis. Narrative analysis forms a
fundamental pillar of social scientific practice across multiple disciplines. Whilst researchers have long
been interested in the stories that people tell to make sense of their own lives, since the 1980s scholars
have recognised a “narrative turn” away from treating narratives as simply empirical data and instead
as constituted by the social contexts within which they are created (Pinnegar & Daynes, 2007; Earthy &
Cronin, 2008). A narrative can mean different things across disciplines, ranging from full life histories
composed through numerous interactions over time to shorter vignettes shared in response to specific
questions (Riessman, 2005). What these forms share is a “storied” quality, in which events are selected,
organised, and rendered meaningful for a particular audience (Riessman, 2005). Narratives are
produced relationally, for instance through the interaction between narrator and audience (Earthy &
Cronin, 2008) and serve as a key means through which people make sense of their experiences in
engagement with others (Langellier, 2001; Kutsyuruba & Stroud, 2023). Whilst narrative analysis
encompasses multiple strands, core areas of interest include structure, purpose, content, and modes of

articulation (Parcell & Baker, 2017).

Narrative analysis aligns closely with my relational and emergent onto-epistemological stance. I
understand narratives not as fixed, individual accounts but as situated and emergent articulations co-
produced through interaction and context. Rather than treating narratives as coherent or internally
consistent data to be “collected”, I approach them as evolving sense-making practices performed in
relation to particular audiences (including myself as researcher), settings, and moments in time. In line
with relational and process-oriented approaches I treat narratives as inherently multiple, partial, and
situated, resisting the assumption that they can be organised into singular, coherent accounts (Mol,
2002; Law, 2004). Instead, they may coexist in tension, reflecting different enactments of reality. In
this sense, a “narrative” within my material is not simply a story told, but a relational configuration that
may change over time (for example through retelling or subsequent interactions), revealing tensions,
ambiguities, and reconfigurations in how interlocutors position themselves, others, and broader socio-
technical dynamics. This makes narratives valuable source material from which to infer interpretative

frames and subject positions, as I do in this thesis.
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The narratives I engage with in this thesis are primarily shorter vignettes shared by interlocutors in
response to open-ended questions such as “How do you engage with the concept of innovation?” or “Tell
me about what your organisation does and how things have changed over time.” However, I also
encountered longer and more evolving narratives, particularly through sustained engagement in my
fieldwork for A3. Unlike my fieldwork for A2 and A4, where data could often be neatly apportioned into
interviews, many exchanges in A3 unfolded over several weeks across classrooms, canteens, transport,

and walks around the college IPRC Tumba and surrounding area.

Here, narratives developed cumulatively and dialogically across encounters, shaped by our shifting
interpersonal dynamics and contexts of interaction. For example, one respondent initially portrayed
innovation at the college to me in a generally positive light in our first, relatively formal, interview.
Weeks later, during a car journey to Kigali, he maintained aspects of this account but also articulated
more critical perspectives regarding structural constraints, particularly relating to the mindsets of staff
and students which frustrated him. I observed similar shifts across my fieldwork, recognising that
narratives are not simply claims to truth but are infused with imagination, strategic interests and
emotion (Riessman, 2005) and mediated by the relative positionalities of those actors involved in their
constitution. Scholars have observed how foreigners in Rwanda are unlikely to receive fully candid
responses to questions from individuals they do not know well, particularly if relating to sensitive or
political topics, making long-term trust-building essential (Wrong, 2021). The 1994 genocide has been
recognised to have fundamentally altered the ways in which people build trust; whilst the effect on
individuals varies depending on their own relations with the genocide, it is recognised that overall levels
of mistrust are higher (Ingelaere & Verpoorten, 2020). This dynamic was perceptible in my material,
where initially positive accounts - for example regarding the role played by foreign companies - were
sometimes followed by more critical reflections in subsequent interactions as actors became more
familiar with (and possibly more trusting of) me. Following Law (2004) and Mol (2002), I interpret
these not as inconsistencies to be resolved, nor that one account is truth and the other fiction. Rather
they are co-existing versions of reality, with these shifts illustrating how meanings are negotiated and

reworked through narratives over time.

The central form of narrative analysis I employed across A2-A4 was thematic analysis. This can be
understood as a form of narrative analysis that focuses on identifying patterns across accounts by
fragmenting narratives into themes, with comparatively less attention on aspects such as chronological
structure or tone (Riessman, 2005). Thematic analysis enabled me to identify recurring patterns
between actors, including shared framings and points of contestation (Braun & Clarke, 2006). I coded
inductively using exploratory questions outlined in Section 4.1, such as what desirable forms of
transformation involved, where they occurred, who was involved, and with what effects. NVivo software

supported this process.

Alongside thematically-oriented narrative analysis, I also engaged in more structurally-oriented
narrative analysis, attending to how stories were told including shifts in emphasis, tone, and temporality
(Riessman, 2005). For instance, one interlocutor described her work in a rural pilot project with

enthusiasm, highlighting collaborative, community-based innovation. However, when discussing an
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impending move to the city to support scaling efforts, her tone shifted, conveying ambivalence or
sadness. My own research interests in the future trajectory of such work likely shaped this narrative
articulation. This account became one of the empirical foundations through which I theorised temporal
relations between the two socio-technical imaginaries discussed in A2, particularly the perceived
necessity of transitioning towards less locally embedded forms of innovation to achieve necessary scale.
Attending to such narrative shifts enabled me to trace how interlocutors reconfigured their positions

across temporalities.

To co-produce narratives about innovation and broader transformation along with my interlocutors, I
employed two primary research methods: semi-structured interviews and participant observation.
Interviews served as the principal means through which interlocutors shared narratives, with flexibility
allowing them to guide conversations and introduce analogies and examples (Berkovic, 2023).
Participant observation, particularly in A2 and A3 (Tunison, 2023), enabled me to observe narratives
as they emerged in interaction and to witness how previously encountered narratives were performed
in different settings. At IPRC Tumba, for instance, I observed how similar projects could be framed as
innovation by some actors and dismissed as imitation by others, as well as how respondents enacted

practices they described, such as designing or using technologies.

During A2, I observed an engineer, Leandre Niyigaba, as he made a breakthrough in developing a low-
voltage, high-current electric cooking system suited to capacity-constrained DC solar home systems. I
captured this moment on camera (Figure 1), and the shared sense of excitement was palpable as he
narrated his journey and future aspirations. In one instance, I also engaged in what Riessman (2005)
terms “performative analysis,” using storytelling as a method to elicit reflection. At the conclusion of
my fieldwork at IPRC Tumba, I facilitated a workshop in which I presented composite vignettes drawn
from my observations to provoke discussion among staff, further contributing to the co-production and

interpretation of narratives.

48



Figure 1: Photos of Leandre Niyigaba immediately after he developed an alternative means of

configuring a DC-powered electric hotplate using available materials. Photos taken by Sam Unsworth,

reproduced with permission.

4.4 Research methods by article

In this section, I describe the specific methodologies I have employed across the five articles both to
gather data and to analyse it. This is summarised in Annex 1, which describes in more detail the

approach to data collection and analysis across the thesis.

For A1, the primary research method is integrative literature review (Snyder, 2019). My co-authors and
I purposively sampled a range of literatures known to engage with the concept of innovation, including
scholarship from economics, sustainability transitions and decolonial thinking. To do this, we identified
88 articles which engage with the concept of innovation in the domain of energy. Our strategy for article
selection used keyword searches, ranking searches by publication date and citations and reading of
abstracts to check that an understanding of innovation plays a substantive role in the article. This sought
to bring together a combination of seminal articles along with newer or niche perspectives, relating to
a variety of theoretical approaches towards innovation as well as being a geographically broad sample.
I analysed the literature sample using thematic analysis and the software Microsoft Excel, coding
categories by which the articles differ: the actors, places and directions associated with innovation, as
well as investigating how the articles are situated onto-epistemologically in terms of the locations they

are written from and the locations and scales they speak towards, either explicitly or implicitly.

For A2, the primary research method is semi-structured interviews and participant observation. A total

of 62 interviews were conducted, the majority of which took place in Rwanda in February-April 2022.
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These interviews included actors from national government, local government, educational institutions,
finance institutions, intergovernmental organisations, funds and programmes, private companies and
non-profit organisations. These actors were selected via purposive sampling since they positioned
themselves or were positioned by others as either facilitating or implementing energy sector
transformation in Rwanda. Whilst the concentration of interlocutors within Kigali can be interpreted
as a function of how the Rwandan energy sector is arranged, the influence of my own positionality upon
this is also significant. I was based primarily in Kigali for the research and utilised my networks from
my prior career developed as a London-based consultant working across multiple countries. The
majority of my interviews took place in offices, cafes, restaurants, hotels or bars In Kigali. Article 2
should therefore not be considered an exhaustive account of everything happening in relation to energy
sector transformation in Rwanda. I coded all of the data using the software NVivo using a combination
of thematic and narrative analysis, aggregating first into broader codes followed by sub-codes. As
differing perspectives regarding the characteristics of transformation began to emerge, I searched for
theory to make sense of my observations and I found the STS / sustainability transitions concept of

socio-technical imaginaries to be a good fit.

For A3, the primary research methods are semi-structured interviews and observation. The data
includes 72 interviews, two focus groups, a workshop and extensive participant observation conducted
between April and June 2023, whilst I was based at IPRC Tumba. Interviews were primarily conducted
either within the campus of IPRC Tumba (with staff and students), in the communities surrounding
Tumba (with local community members, local government officials and industry actors) or in Kigali
(with national government officials and industry actors). I then observed actors enact certain
interpretative framings through practices, for example during student-teacher interactions in the
Student Pitching Session (SPS). This is the article with the greatest attentiveness to lifestyles lived by
most Rwandan citizens - i.e. rurally located and engaged in subsistence farming (National Institute of
Statistics of Rwanda, 2023). The college is situated in a rural area, and as part of the fieldwork process
I spent much of my time walking through the surrounding villages, speaking with local farming
communities about their relationship with the college. My co-author on this article is Dr Alexis
Muhirwa, Head of Academics and Training at IPRC Tumba with strong networks within the college and
its surroundings. We identified research participants by “snowballing” from the college and its
surrounding communities, utilising my own networks and those of my co-author Dr Alexis. I
thematically coded all of the data using the software NVivo, aggregating first into broader codes
followed by sub-codes. As with A2, data collection was guided broadly by the initial set of questions
described in Sub-Section 4.1 around places, actors, directions, processes and knowledges associated
with innovation and broader transformation. Once I had coded the data I then sought to link my themes
to specific literatures. Through this, I found that conceptualisations of space and placemaking from
human geography, as well as post-structuralist analyses of subjectivities, helped me to theorise my
coded data. Whilst I did not use the language of subjectivities in the other articles, through writing A3
I came to realise that much of what I describe across the other thesis articles pertains to the formation
and performance of varied subjectivities. They therefore play an important role in how I conceptualise

this thesis as a body of work.
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For A4, the primary research methods are semi-structured interviews and thematic analysis. A total of
20 interviews were conducted with 23 individuals representing 12 organisations directly connected to
climate finance for technology innovation flowing through CF Investments. All of these interviews were
recorded. I met the director of CF Investments during fieldwork for A2, and he helped me to arrange a
range of interviews with upstream finance providers and downstream entrepreneurs linked by capital
flows to CF Investments, as well as interviews with several of his colleagues. Interlocutors were
therefore identified in a different way to my other interview-based articles. Whereas A2 and A3 seek to
snowball out in relation to a location in focus (Rwanda and IPRC Tumba, respectively), A4 instead
focuses on a chain of actors involved in a specific transnational flow of finance: predominantly from
Europe, through CF Investments in Rwanda and out to entrepreneurs in specific African locations
innovating for beneficiaries across the continent. I coded the interview data using thematic analysis via
NVivo. During coding, I responded to a call from the journal Finance and Space for a special issue on
“Green Capital Landing”, having noted that the data contained several relevant insights regarding the
practices through which downstream actors access climate finance. This subsequently shaped the
analysis to foreground how CF Investments and its partners both disburse and land climate finance and
led me towards the literatures of economic geography and political ecology to conceptualise my

findings.

For A5, the primary research methods are quantitative regression analysis (Figures 4, 5 and 6 of As),
network analysis (Figure 7 of A5), literature review (Section 2 of As), and qualitative reflexive analysis
of possible research processes and configurations implied by the quantitative analysis and based on the
analysis and the authors’ own experiences (Table 3 and Figure 10 of A5). The bibliometric data we work
with includes over 6,000 published academic articles which relate somehow to energy in lower income
countries. My involvement was primarily in the literature review and qualitative reflexive analysis
described above, including developing Table 3 and Figure 10 of article A5, as well as analysing the
quantitative results and framing the academic discussions which the analysis speaks towards. The core
quantitative method was chosen prior to my involvement in the article, since two of my co-authors
conducted an early version of this quantitative analysis independently. I also discussed some of the
implications of our methodological decision to work with quantitative econometric methods and how
this erases some of the nuances in the data (e.g. related to author positionality). Noting that I am not
an economist by training, it has been a valuable learning experience to connect this kind of econometric

research to my own interest in critical theory.

4.5 Intersectional subjectivities and analytical focus in studying
transformation

This thesis uses the concept of subjectivities to make sense of the findings across the five articles
appended to this thesis around how different actors come to be positioned in relation to transformation.
However working with subjectivities requires careful consideration from a methodological standpoint,

particularly in cases like my own where this theoretical frame has not guided my PhD from the start but

51



instead is one I have reached through my research process. Subjectivities of transformation, as with any
form of subjectivity, are shaped through multiple, intersecting dimensions of difference, including
gender, ethnicity, and race (Butler, 2014; Collins et al., 2021). All of these dimensions may influence
how individuals gain access to and are positioned within the flows of knowledge, technology, and capital
which I investigate. This sub-section therefore reflects on how these intersections were approached in
this research and why I engage more with some than others in this thesis. The aim is not to exclude or
devalue other forms of intersectional difference, but to clarify how and why I arrived at my particular

analytical focus.

As described above, I designed this research to understand how actors come to participate in processes
of innovation and transformation through a spatial lens, and how such participation is enabled or
constrained in practice. Across my empirical material, those aspects most consistently cited by my
interlocutors were differences in socioeconomic background and physical locatedness; their income
level, their educational attainment, where they live and work, their relative ability to move between
places and the type of organisations through which they are embedded (or not) in transnational
networks. These factors therefore became the main ways in which I analysed participation in

transformation and the principal evidence through which I characterise subjectivities.

This does not mean that other dimensions of difference such as gendered, racialised, and ethnicised
forms of inequality are absent or irrelevant in shaping access and experience. They were rarely raised
explicitly in fieldwork since my research design meant that I did not ask explicit questions about them,
although I would argue they are present implicitly in the many discussions I had of spatial relations
between locations (for example between Rwanda and European countries). Likewise, they would
occasionally surface explicitly, as I discuss in Section 4.6 below. I encountered subjectivities of
Whiteness in relation to Blackness, as well as gendered articulations. These accounts factor into my
results section below, for example in A2, where some interlocutors described racialised hierarchies in

professional settings.

The relatively limited number of explicit references to racialised and ethnicised categories of identity
may also reflect the Rwandan context, where these identities are considered highly controversial and
avoided in public discussion, in line with official government policy (Purdekova & Mwambari, 2022).
More broadly, the 1994 genocide exerts a strong conditioning effect on everything that happens in the
country. As Rwandan citizens became my colleagues and friends, I came to understand first-hand how
everybody I engaged with had been directly affected by the genocide; whether themselves, their parents,
their siblings or their neighbours. It came up regularly in conversation as a milestone in any history of
a Rwandan company or institution. My interlocutors also made reference to government initiatives to
distribute solar home systems to recognised genocide survivors. On a functional level, I learned to never
organise any work-related activities during Kwibuka, the annual genocide commemoration period in
April.

All of this then perhaps begs the question as to why the genocide is not foregrounded more explicitly in
this thesis, particularly given my interest in subjectivities. This absence is not intended to diminish the

significance of this profound societal trauma, which continues to shape social, political and institutional
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life in Rwanda in complex and ongoing ways. Rather, it reflects the specific analytical focus of this thesis
on how actors engage with and articulate processes of energy-related innovation and transformation in
the present. However perhaps more importantly, it reflects the constraints upon my Rwandan
interlocutors to speak without consequence about how ethnicised identities in Rwanda continue to
shape change. In this sense, the genocide is not treated as an object of direct analysis, although it
surfaces occasionally through the stories my interlocutors told and the practices I observed. To centre
the genocide explicitly would require a different research design, ethical positioning, and empirical
engagement than what I undertake here. Some of my Rwandan interlocutors who I became closer to
over time did make reference to ethnicised subjectivities in our discussions of energy-related
transformation. However, I choose not to draw upon this as empirical material since they shared these

perspectives with me in confidence, noting the sensitivities described above.

Taking a step back to wider gendered, racialised and ethnicised identities, I recognise these as shaping
access to the dimensions of education, mobility and economic opportunity which I foreground. I believe
they influence the conditions under which individuals enter and move within transnational spaces, even
when not directly articulated in the data. My own positionality as a White European male will also have
shaped both access to interlocutors and the content of discussions. I treat these dimensions as present
but not the primary analytical focus of this study. Nonetheless, I do draw in evidence related to other
dimensions of intersectional subjectivity where my data allows it. For example I make several references

to the gendered (A3) and class-coded (A4) settings associated with innovation which I engage with.

The following section builds on this framing by outlining the socio-material circumstances of my
interlocutors, showing how differences in wealth, employment, mobility, and location shape access to

and participation in processes of transformation.

4.6 The circumstances of my interlocutors
“The real Rwanda is outside Kigali”
- Interlocutor for A2

Across the fieldwork for this thesis, I engaged with a wide range of interlocutors living in widely varying
circumstances, from farmers I spoke with whilst pounding cassava leaves by hand in Rwanda’s Rulindo
District to individuals in investment banks in Northern Europe. By circumstances, I refer in particular
to how wealth, class position, place of residence, mobility, and organisational embeddedness are
experienced differently across my interlocutors. Given my relational onto-epistemological stance, I
avoid a hard boundary between social and material circumstances and instead consider them to be
socio-material. Whilst I position these circumstances as descriptive context in this sub-section, I

subsequently draw upon them in RQ3 as both shaping and being shaped by processes of transformation.

During my fieldwork, many of the more affluent individuals I encountered - particularly in A2 and A4 -
had grown up or were primarily based outside Africa, while working towards transformations of the

continent. The vast majority of interlocutors in A2 could be described as enjoying very comfortable
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material circumstances relative to the wider Rwandan context. All, apart from two university students,
were employed by formal organisations framed as contributing to Rwanda’s energy transformation.
This contrasts sharply with Rwanda’s wider labour market, where 82.5% of employment is informal,

primarily in smallholder agriculture (NISR, 2023).

Several interlocutors worked for smaller domestic firms and NGOs that reported financial precarity,
including difficulties paying staff and, in one case, periods without pay during funding gaps. These
organisations were often located outside Kigali’s central districts. By contrast, those employed by
internationally headquartered organisations gave no indication of financial insecurity and were
concentrated in affluent Kigali neighbourhoods such as Kimihurura, Kiyovu and Nyarutarama. Most of
those in internationally headquartered organisations arrived in Toyota vehicles, often luxury SUVs such
as Land Cruisers, while a smaller number arrived by foot, bus, motorbike or cycle taxi - almost all

Rwandan nationals.

In Kigali, many interlocutors formed part of overlapping social and professional networks of expatriate
and Rwandan employees of internationally headquartered organisations. These networks converged at
events on innovation, energy, and sustainability, as well as in informal social spaces across the city. A
common feature among many in these networks - whether Rwandan or foreign-born - was education at
globally top-ranked universities, particularly in Europe and the United States. Whilst most fieldwork
for A2 took place in Kigali, visits to organisations outside the city and to upstream factories revealed
actors (e.g. sales agents, factory workers, and subsistence farming communities) living in more
precarious socioeconomic circumstances and with a perceptible separation from the social and

professional networks described above.

My fieldwork for A3, for which I was based primarily at IPRC Tumba, contrasted sharply with A2 where
I was primarily in Kigali. Most staff arrived at the college each day by foot, motorbike or cycle taxi, or
minibus, while only a couple of senior staff owned SUVs. Students travelled almost entirely on foot or
bicycle. My own fieldwork conditions also reflected this difference: travel between Kigali and the college
involved two hours in a crowded minivan followed by a moto ride or a lengthy uphill walk, and living
on site meant no running water or reliable internet. The surrounding communities lived in subsistence
farming conditions, generally without grid electricity, though some used solar home systems for lighting
and phone charging. I also visited alumni businesses in nearby towns and the outskirts of Kigali, which
had broadly similar conditions, albeit with electricity access. A few wealthier farming households using
biogas plants developed at IPRC Tumba lived in larger properties with herds of cattle (a significant
marker of wealth in Rwanda), as did staff of a nearby tea factory using a solar water heater designed by
the college. Overall, however, conditions in A3 contrasted sharply with the rooftop bars and cafés of
Kigali encountered in A2. Many staff at IPRC also worked multiple jobs due to financial pressures, a

practice both followed and endorsed by the college principal.

My fieldwork for A3 at IPRC Tumba also contrasted with my fieldwork experience for A2 in Kigali in
terms of how I encountered relations of nationality, gender and ethnicity. My interlocutors for A2 were
extremely diverse across dimensions of ethnicity, gender and nationality, whereas I would describe the

vast majority of my respondents for A3 as male and Rwandan. With the notable exception of the college
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principal, the head of student affairs and an employee of the business incubation hub, all other staff I
engaged with were male. This included all of the staff I spoke with who were themselves working on

innovations.

I cannot provide comparable detail regarding the socio-material circumstances of actors related to A1,
A4, and As. A1 and A5 were desk-based analyses of academic literature. Given broader barriers to entry
to academia, including those shaped by intersecting forms of inequality (Rojo, 2021; Spiegel, 2025), one
might argue that simply participating in academic publishing may indicate relative material and
institutional privilege due to the time, resources, and training required to produce publishable work (a
constraint observable amongst the staff of IPRC Tumba in A3). However, I am cautious not to overstate
this since it risks obscuring variation in authors’ circumstances. Likewise, while many of the studies in
A1 focus on innovation in contexts of precarity, this does not necessarily reflect the material conditions

of their authors.

My fieldwork for A4 was undertaken largely via Zoom, as my interlocutors were based across Europe
and Africa. While their material circumstances were not directly observable, I gained the impression
that most lived comfortably. Many worked in impact investment in wealthy Northern European
countries, while others were based in CF Investments’ Kigali office within a newly built innovation hub
which I was familiar with through the elite networks I encountered in A2. My initial contact with CF
Investments arose through its Africa director, whom I met at a social event in Kigali during fieldwork
for A2. This overlap between the networks I engaged with in A2 and A4 was reinforced when I later
visited their Kigali office to present findings from a report I prepared for CF Investments (see
methodology section of A4 for further detail). The downstream investees receiving capital from CF
Investments that I interviewed were spread across Sub-Saharan Africa but generally described
themselves as materially comfortable and internationally connected, often referencing education at elite
private schools or university studies in Europe or North America. Exceptions included one newly joined
accelerator participant who was experiencing financial precarity, and an advisor to CF Investments who

subsequently criticised their Kigali office in our interview.

In summary, my fieldwork took place across highly unequal circumstances. A2 and A4 primarily
involved actors with high levels of mobility, educational attainment, organisational embedding in
international institutions, and relatively comfortable material circumstances, alongside diversity of
nationality, gender identity and ethnicity. A3 involved a comparatively lower diversity of nationality,
gender identity and ethnicity alongside lower levels of material wealth, despite some variance between
staff, students, and surrounding communities. While the circumstances of authors in A1 and A5 cannot
be directly assessed, it is plausible that many occupy relatively privileged positions compared to the
populations they study. To some extent these unequal circumstances are a product of my research
design. Through my prior career, I had participated in and observed a transnational network of
academics and practitioners working towards innovation and transformation, including what I
perceived as a node of this network within Kigali. I wanted to study these networks (as I did in A2 and

A4) but also look beyond them in order to observe contrasts. This led me to shape my field for A3 as
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focused on a site which, whilst similarly focused upon innovation and transformation , was perceptibly

distinct from these networks.

4.7 Reflections on positionality

“Given how zealous our decolonisers are when it comes to freeing the colonised from the continuing
stranglehold of colonial hangovers, there is some irony in the fact that they may be guilty of
condescension towards the colonised, refusing to take seriously the choices that some colonised make

when exercising their subjectivity and the autonomy that comes with it.”
- Taiwo, 2022

I have made repeated reference to positionality throughout this thesis, both as a methodological
consideration and as a constitutive element of the knowledge production I engage in and analyse. In
this sub-section, I reflect on how my positionality has shaped this thesis, and how my practice of
reflexivity has evolved over time. Since the beginning of the PhD, I have maintained a diary (2020-
2025; 28 entries) through which I have tracked these reflections. Read retrospectively, this diary
functions less as a personal record than as a longitudinal dataset of my shifting epistemic positions,
charting how I have engaged with ideas of and concerns about innovation, coloniality, and academic
legitimacy. It documents my gradual recognition that positionality is not fixed or singular, but multiple

and continuously reconfigured through practice (Soedirgo & Glas, 2023).

The reflections below draw on an auto-ethnographic synthesis of these diary entries. Rather than
presenting a chronological account, I organise them under a series of themes to foreground the impact
which my positionality has had upon this PhD thesis. I believe the quote by Taiwo (2022) above directly
speaks to a core tension I have experienced through this PhD which I narrate below, around what it
means as a citizen of a post-imperial nation to attempt research practice related to Africa which is

cognisant of epistemic coloniality.

Positionality as situated identity

My engagement with reflexivity began as early concerns in my PhD journey, shaped by my prior
experiences, that my positionality as a White British man might reproduce epistemic coloniality through
unequal relations of academic knowledge production (Mignolo, 2009; Marchais et al., 2020; Rutazibwa,
2014). These concerns have been ever-present throughout the production of this PhD, although my
understanding of and relationship with them have changed over time. Whilst I now recognise that
positionality extends to much more than the identity one presents and the historical situatedness of
this, my British identity has continually shaped how my interlocutors have engaged with me across this
thesis. My interlocutors have almost always been aware of Britain’s imperial history and have responded
to this in different ways. Among my Rwandan interlocutors in particular, this has frequently manifested

as a positive regard for Britain’s colonial legacy and its contemporary global standing, particularly the
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prestige of its academic institutions. I have experienced this as both enabling and uncomfortable, given

how I benefit from this.

Likewise, my presented identity as a cisgender male has shaped my encounters. Most notably, in my
fieldwork in Rwanda for both A2 and A3 I have built relationships with many of my male interlocutors
through conversations which have perceptibly engaged masculine and heterosexual norms ascribing
gendered roles for men and women. For example, over dinner, I would frequently encounter discussion
of how men typically did not learn to cook in Rwandan culture and thus the importance of finding a
female partner. My interlocutors would often find my position as an at-the-time unmarried and
childless man intriguing and would ask why I had not yet married my partner Dalia. My maleness
enabled me to access these conversations and build rapport through them (at least to the extent that I
participated in them). Nonetheless, these gendered relations likely impeded my ability to build
equivalent forms of trust with others. I do not suggest that such dynamics were uniform across all of my
interlocutors; the majority of my exchanges did not cite these explicitly gendered norms. However, my
positionality as a male researcher likely shaped the terms on which interaction was possible in ways
that were not always visible to me. This may have influenced what was considered appropriate to share,
the depth or direction of conversations, or the degree of familiarity that could be established over time,
meaning that my access to certain perspectives was likely only partial. As such, while I was able to build
meaningful relationships across a range of interlocutors, my gendered positionality inevitably
structured both the opportunities and limits of my fieldwork in ways that I could not fully perceive or

account for.

Whiteness also forms a central part of my identity as a researcher. My Whiteness became acutely
perceptible to me in my fieldwork through my encountering of the term “Mzungu”, a Swahili word
meaning “White person” or “foreigner” across East Africa (Kelly, 2019; Bunyan, 2021). I would
commonly hear the term called out to me as I walked down the street, particularly in rural areas. I also
heard a couple of my Rwandan interlocutors use the term, although they used it to refer to foreigners
more generally rather than myself specifically. When I raised it in conversation with others, two of my
Rwandan colleagues at the innovation hub at UR confirmed that Mzungu acts as a lens through which
many Rwandans interpret people who do not appear to them to be of African heritage, even if they
preferred not to use the term and considered it somewhat offensive. There is a clear racialised
White/Black divide which shapes how people are engaged with in Rwanda, with Whiteness connoting
one’s identity as a “foreigner”. As one of my interlocutors for A2 memorably explained in the context of
advocating for their preferred solar technology of minigrids, smaller capacity solar home systems “are

a White person's solution that they deem acceptable for Africans”.

Whiteness also strongly signals privilege. My Rwandan interlocutors would often assume I would expect
or even demand a somewhat luxurious standard of living. I often had to insist that I was comfortable
with accompanying my interlocutors in their own transport to field sites or staying in the staff
accommodation at IPRC Tumba. Related to this, one particular exchange which struck me was with a
Rwandan business owner I interviewed for A2. My interlocutor was shocked when I explained how in

the UK, line workers (i.e. those responsible for maintaining electricity infrastructure, particularly
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powerlines) were often White, which developed into a wider discussion of how many White people in
the UK lived in conditions of poverty and held down comparatively low paid jobs or were even out of
work; something my interlocutors found scarcely believable. These experiences indicate that in my
fieldwork, my Whiteness (and that of others) acts as a racialised norm conveying privilege and material

advantage (Busumtwi-Sam & Kashyap, 2025; Hermanussen, 2026).

More broadly, these encounters make clear that these different dimensions of my positionality are
historically situated and have been actively interpreted by my interlocutors. My identity functioned as
a signal, shaping expectations about my own preferences, interests, expertise, authority, and role within

research encounters.

Positionality as shaping research design and epistemic expectations

My positionality has shaped the research design itself. Early in the PhD, I sought to orient the project
towards decolonial agendas emphasising non-extractive academic co-production (Marchais et al.,
2020), informed by debates on epistemic privilege and intersectional inequality (Collins, 2017; Hopkins
et al., 2020). However, these ambitions encountered structural constraints of doing doctoral research,
including limits of time, institutional positioning and the networks accessible to me. I therefore
reoriented the project towards transnational actor networks connected to Rwanda, rather than the local
end-user focus I had initially envisioned. This shift was pragmatic, but it also reflected how the research
became shaped by the relationships available to me, rather than those I might have ideally sought to
build.

A related tension emerged during early literature work (A1, As), where I attempted to foreground
African scholarship on innovation. I found that much of this literature mobilised frameworks
structurally similar to those dominant in Euro-American innovation studies. This challenged my
assumption that engaging geographically diverse sources would necessarily expose me to epistemic
difference. In retrospect, this reflects how I initially assumed literature of diverse geographic
provenance would naturally lead to diverse theory and ideas. These experiences highlight how my
positionality operated ahead of my fieldwork, shaping not only interactions with my interlocutors but
also the kinds of questions I asked, the materials I engaged with, and the assumptions I brought into

the research process.

Positionality as enacted through research encounters

During fieldwork (from late 2021 onwards), my positionality became most visible through my
interactions with my interlocutors. In Kigali, my participation in advisory work at the University of
Rwanda’s Grid Innovation and Incubation Hub placed me within institutional settings where
innovation was predominantly articulated through commercialisation and investment logics. While I
initially sought to open space for alternative framings of innovation, I often found it difficult to articulate

these in ways that resonated with my interlocutors. Under the practical pressures of delivering the
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University of Rwanda’s inaugural Innovation Week, I reverted to a familiar “consultant” position -
acting as an analyst, organiser, and facilitator in ways I sensed my interlocutors expected. Rather than
challenging dominant framings, I found myself supporting them, in part because this aligned with the

priorities of my interlocutors.

More broadly, my identity as a European researcher frequently led my interlocutors to position me as a
holder of technical expertise. Many of my interlocutors sought guidance on technologies, funding, or
innovation processes, and several invited me to participate in consultancy work, training sessions, or
proposal development. These expectations actively structured the research process. I was not only
observing processes of transformation but also being drawn into performing them. These dynamics
became particularly visible during my fieldwork at IPRC Tumba (A3), where my interlocutors invited
me to deliver training on technological innovation processes despite my limited expertise in the specific

areas they were interested in.

Positionality as shifting subject positions

Over time, I began to theorise positionality less as a fixed identity and more as a shifting configuration
of subject positions. This shift was particularly shaped by my engagement with research ethics training
in 2022. I came to recognise that I moved between different subject positions depending on context and
how my interlocutors positioned me (Soedirgo & Glas, 2020). At times, I performed a universalist
subject position aligned with technical expertise and solution-oriented innovation; at other times, I
attempted to engage more situationally embedded framings emphasising context and relationality.
These shifts were not always deliberate but rather emerged through interaction. This dynamic extended
beyond fieldwork into dissemination. For example, during a public media interview in Kigali in 2024, I
found myself positioned as a high-tech innovation expert despite attempting to position my own
specialism as distinct from, or even critical of, this kind of knowledge. In that moment, I nonetheless
found myself responding within that framing, even as I felt the inappropriateness of it. Such moments
illustrate how subject positions are not only negotiated in specific interactions but also reasserted

through broader institutional and discursive settings.

Across the PhD, my approach to reflexivity thus shifted significantly. Early diary entries often framed
positionality as a problem to be resolved, particularly in relation to concerns about extractive research

practices:

“T am now starting to plan my first trip to Rwanda... I cannot shake the sense that I am ultimately
still part of this problem. That I am asking for significant time and investment from others, into

research which ultimately is likely to benefit me more.”
- Diary entry, September 2021

Over time, I have moved towards understanding positionality not as something to be corrected, but as
an analytic condition of research. This has involved moving away from binary framings (e.g.

Western/non-Western, internal/external knowledge), and towards recognising how such distinctions
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are continuously produced through practice. It has also involved shifting from treating coloniality as
something to be identified and avoided, towards analysing how it is enacted, negotiated, and sometimes
reproduced through my interactions with my interlocutors. My positionality shapes both what I am able
to see, what benefits and constrains me and how others respond to me. Working from a European
institutional context has enabled me to access particular networks and be granted authority in certain
conversations related to the processes of innovation that I set out to study. At the same time, it has
limited the kinds of relationships I have been able to build, the perspectives I could access, and the ways
my work is interpreted by my interlocutors. My research is therefore unavoidably partial and situated.
It reflects the spaces I could enter, the positions I was invited or compelled to inhabit and the forms of
knowledge my interlocutors were willing to share with me. Recognising this does not resolve these

tensions, but it allows me to be clearer about what this thesis can and cannot claim.

4.8 Research ethics

I conclude this methodology section with this sub-section briefly describing the research ethics I have
upheld. I received informed consent from all my interlocutors prior to their involvement as research
participants. For studies A2 and A3, consent was primarily secured via email or WhatsApp message,
ensuring that participants were provided with clear information about the purpose of the research, their
role, how and what data would be stored and used and their rights before agreeing to take part. For
study A4, which was conducted via Zoom, written consent was obtained in advance through PDF letters

distributed to participants.

In some cases within studies A2 and A3, where interaction occurred with individuals who had not been
previously engaged (e.g. actors I encountered through my walking through neighbourhoods), verbal
consent was obtained at the point of contact, following a clear explanation of the same points described
above and confirmation of their willingness to participate. Likewise, I occasionally sought verbal
consent when in conversation with somebody in a more informal setting (for example somebody with
whom I previously held a more formal interview) if we strayed into topics highly relevant to my own
research. However more typically I would seek to avoid this being necessary by making clear in our first
interaction my position as a researcher; and that our subsequent interactions, unless specified
otherwise, could be understood as potentially contributing data which I might draw upon subsequently,
whilst abiding by our agreed terms of their involvement. In line with the Chalmers University of
Technology policy on personal data processing (Chalmers University, 2025), all participation was
voluntary, based on informed consent and participants were explicitly informed of their right to
withdraw at any stage without consequence, as well as how their data would be used, stored, and
reported in anonymised form. As described above, there are certain parts of my engagements with my
interlocutors which I have left out of my analysis due to the sensitive and confidential nature of the

perspectives shared.

All data has been handled in accordance with confidentiality and data protection requirements.

Personal identifiers were removed through a coding system to anonymise respondents, ensuring that
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no individual could be directly or indirectly identified, reflecting the principle of data minimisation and
purpose limitation. The anonymised dataset has been stored on a secure, university-managed drive with
restricted access, supported by appropriate technical and organisational safeguards such as access
control and secure storage environments (Chalmers University, 2025). Consistent with Chalmers policy
and General Data Protection Regulation (GDPR) principles, only data necessary for the research
purpose were collected, retained only for as long as required, and protected against unauthorised access

or disclosure.

I also made sure to have the necessary approvals required for the research. A key aspect of this was
obtaining a research permit from Rwanda’s National Council for Science and Technology. I was first
awarded my research permit in 2021 (applicant number RP00000460) and extended my permit each
year I conducted fieldwork in Rwanda through to 2024. The permit required me to include a description
of my research plans, methodologies (including ethics for data collection) and also gain institutional
support from a local university - in my case, the Africa Centre of Excellence in Renewable Energy and

Sustainable Development, part of the University of Rwanda.
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5 Results by article

This section describes the results produced by each of the articles appended to this thesis. I briefly

summarise the research aim, theoretical framing and results of each article.

5.1 Results of A1

In A1 my co-authors and I aim to examine how innovation is framed within academic literature focused
on energy by turning the analytical lens toward the knowledge-making process of scholarship. More
specifically, we investigate the ways in which innovation is framed differently, with a particular focus
on framings which either seek to apply innovation as a concept upon Africa (i.e. by scholars based at
institutions elsewhere), or which is used by scholars based in Africa. By addressing the lack of critical
interrogation regarding what innovation connotes in scholarship on sustainability transitions, we show
how academic knowledge related to innovation shapes the actors, places and directions associated with

transformations which come to be broadly viewed as legitimate.

Theoretically, we apply an STS lens to show how knowledge is always situated, even if modernist
tendencies to separate knowledge from the locations they have been produced can make this
situatedness difficult to recognise (Haraway, 1988). This leads to a focus upon the places each article
claims relevance to and how this potentially relates to the institutions or disciplines within which the
authors are located, for example investigating the geographic and theoretical situatedness of scholars
claiming general geographic relevance. More broadly the grounding of this work in STS points towards

the hierarchies encoded within innovation knowledges.

The results demonstrate how literature varies significantly in terms of how it engages with different
potential characteristics of innovation. Most notably, there is a perceptible dominant current within the
sample of articles whose scope and theoretical grounding lead them to take key characteristics of
innovation for granted. This includes that it is firms who practice innovation, that innovation leads
primarily to positive outcomes like economic growth or emissions reductions, that innovation mainly
happens in higher income countries, and that what happens in higher income countries can also be
generalised to other locations (i.e. that innovation can be theorised globally using data from Europe and
the USA). These articles may not explicitly specify that these are the only actors, places or outcomes
associated with innovation. However taken together, these articles implicitly stabilise a certain
understanding of innovation. This assumed-archetypal innovation framing haunts the remainder of the
thesis articles to varying degrees; in particular its spatial conflation of those places understood to
typically practise innovation and produce innovation-related knowledge with those places which
possess or can easily access capital and technologies considered to be frontier through globalised

financial markets or neoliberal development logics.

Nonetheless, the sample also includes articles which do not fit the above trend, instead critiquing the
assumptions made by the assumed-archetypal understanding of innovation described above. This

framing process of bringing certain aspects into the foreground is also evident within this critical
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literature, but this literature instead focuses on marginalised actors and locations such as indigenous
peoples, as well as alternative outcomes (including those which may be undesirable) such as widening
socioeconomic inequalities resulting from innovation. Whilst these alternative critical literatures are
notably heterogeneous in what they associate innovation with, they much more commonly caveat the
geographic relevance of their conclusions than in the assumed-archetypal understanding described

above.

5.2 Results of A2

In A2 my co-authors and I seek to investigate the characteristics of energy sector transformation
envisioned by the geographically disparate group of actors who position themselves as facilitating or
implementing this change in Rwanda, with particular focus on how these imaginaries approach agency,
location, temporality and directionality. My co-authors and I use the Rwandan Government's at-the-
time urgent 2024 energy sector targets as a starting point from which to characterise imaginaries

associated with delivering this change.

From a theoretical perspective, A2 is positioned between STS, sustainability transitions and human
geography with a particular focus on the concept of socio-technical imaginaries as collectively stabilised
visions pertaining to the role of science and technology in society (Jasanoff & Kim, 2015). I bridge STS
with geography through a particular focus on how imaginaries arrange locations and construct scale
within space, and with sustainability transitions through a focus on imaginaries specifically associated
with energy transformation. I also seek to explore how competing imaginaries are stabilised, and the

implications of this in terms of which actors are seen to drive processes of change.

The results identify two contrasting imaginaries for transforming Rwanda’s electricity and cooking
systems, each implying different actors, timelines, and geographies of change. Both are stabilised to
some extent through their association with the Rwandan Government’s targets, but they provide
alternative pathways forwards and place differing emphasis on the importance of achieving them. The
first imaginary promotes an urgent, import-led pathway dominated by transnational private actors,
stabilising their legitimacy while positioning Rwandan users as largely passive recipients of externally
developed technologies. This pathway’s explicit motivation by government timelines prioritises speed
and feasibility but reproduces dependencies and sidelines more situationally embedded activities. The
second imaginary advances a slower, domestically co-produced pathway, collectively held by local firms,
NGOs, and research institutions. Achievement of the government’s target is a strong aspiration but less
of an imperative above all else. It repositions these domestic actors as central drivers of energy
transformation and aligns more with national ambitions for an innovation-led knowledge economy and
home-grown solutions than with rapid sectoral change. Across the two imaginaries, the core finding is
that collectively held imaginaries of change are stabilised to varying extents, with the first imaginary
closer to material enactment and consequently shaping legitimacy and ability to access resources to
drive change. Most notably, the first imaginary is enacted through the pre-eminent role played by

transnational private sector actors in the dissemination of energy technologies to support sectoral
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transformation, facilitated by finance provided by multilateral institutions like the World Bank which

appears to favour larger and more established organisations.

5.3 Results of A3

In A3 my co-authors and I aim to analyse places within Africa understood to be engaged with
innovation. We investigate whom, what or where actors in these places situate themselves in relation
to, for example, the people or places they aspire towards. Furthermore, we look at the extent to which
this reputation of innovativeness is broadly shared or contested. We investigate this using the case of
IPRC Tumba, a technical college in rural Rwanda understood to be innovative by several interlocutors
from A2. Like A4, described below, this article is interested in what is materially produced by framings
of innovation which foreground certain locations and scales. However in A3, we are interested in a
specific location and how different actors constitute its relations to other places, whereas in A4 I trace

different actors along a flow of finance which spans continents.

Theoretically grounded in human geography, A3 applies a post-structuralist feminist lens to critically
interrogate how different actors discursively frame the college in relation to other actors, places, scales,
knowledges and temporalities. My co-authors and I investigate how actors become subjects of
innovation by engaging with the concept in different ways, such as those actors who aspire towards
being innovators who scale technologies across countries. In particular, I investigate how different
subject positions are accessed through the citing of contrasting knowledge formations, with a particular
interest in the tension between universalist knowledge formations which point towards globally-

relevant technology frontiers and scaling alongside more locally situated alternatives.

The results demonstrate how a range of innovation subjectivities are claimed through divergent
aspirations and perceptions of what actually happens at the college, as well as material practices such
as teaching or technological experimentation. For those subjects who prioritise innovation knowledges
rooted in Europe, North America or China, aspirations of what innovation could or should involve lead
them to dismiss what happens at the college as imitation or failure. We argue that performance of these
subjectivities, themselves stabilised by material circumstances such as performance contracts
mandating technological innovation, may perpetuate observed disconnects with the communities
surrounding the college (perceived as traditional) and pressures to focus on academic research for
publication over tackling locally relevant issues. Nonetheless, as with A1 and A2, actors also claim
alternative subjectivities through asserting that what happens at the college is legitimate innovation,

producing alternative and situationally embedded criteria for what counts as success.
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5.4 Results of A4

In A4 my research aim is to analyse how upstream climate finance is disbursed to downstream
entrepreneurs across Africa working with “climate technologies” through CF Investments, an
intermediary investment company that takes an equity stake in these startups. I seek to trace how the
actors involved in this upstream-downstream flow of finance co-produce and navigate this form of
venture capital climate finance and what is engendered by this aside from hoped-for impacts of

profitable entrepreneurial ventures alongside climate change mitigation and adaptation.

A4 is theoretically positioned in the literature on economic geography with a particular focus on the
role of finance flows in connecting places together and the futures produced by finance (Bryant &
Webber, 2024). In particular, I am interested in how the expectations and assumptions embedded in
upstream finance flows about what innovation of climate technologies involves, condition the practices
of downstream actors (Ducastel & Van Veelen, 2026). I also draw on perspectives from political ecology
and political economy to explore how sustainability-oriented transformation initiatives administered
through incumbent economic and financial systems produce uneven benefits and costs (Franz &

McNelly, 2024; Archer, 2024; Tarvainen, 2022).

The results demonstrate how CF Investments sit at the heart of a financial value chain and spatial
configuration which is constituted by various actors within the organisation and upstream as a
progressive step beyond typical financing configurations considered extractive and colonialist. This
concern about context insensitivity and external value extraction shared by those upstream in the
financial flow (mostly in Europe) constitutes what downstream actors do to land capital (mostly in
Africa). I characterise a series of capital landing techniques deployed by these downstream actors. These
are asserting legitimacy in both “local” contexts and global professional networks, using digital
technologies which align with global trends and investor preferences, and locating activities in places
which fit with venture capital demands for acceleration and scale up. I argue that these techniques may
help to reallocate capital towards Africa to be accessed by entrepreneurs based within the continent
(delivering on the aspiration described above). However I also assert that these upstream expectations
concentrate innovation in certain African “hub” locations which excludes actors who lack the flexibility,
capital and other privileges to access these places; as well as limiting possibilities for innovation to those
which align with venture capital expectations for scale up. More specifically, the majority of locations
on the continent come to be passive recipients of innovation by continent-spanning innovators who are

nonetheless perceived as locally embedded by faraway investors.

5.5 Results of A5

Aj aims to analyse geographic patterns of academic knowledge production on energy policy in lower
income countries. This responds to critiques that the situatedness of knowledge production is often
obscured and that scholarship originating in higher income countries circulates more widely within
mainstream academic networks (Backhouse et al., 2021; Miiller et al., 2025). The article builds on A1’s

concern with the onto-epistemological situatedness of knowledge and A3’s attention to aspirations
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towards academic production. However rather than examining conceptual framings within a selection
of literature, As takes a less granular view. We use article metadata to ask which places host and fund
research on lower income countries that is recognised as legitimate within global academic discourse,

as proxied by citations in ranked journals.

Theoretically, A5 is situated within economic geography and STS, treating geographic inequalities in
academia not as background conditions but as actively constitutive of visibility and recognition.
Academic knowledge production is conceptualised as a situated and power-laden process rather than
neutral evidence. The article draws upon econometric methods to evidence this. The results
demonstrate persistent geographic imbalances. Articles prescribing energy policy for lower income
countries disproportionately originate from and are funded by institutions in higher income countries,

and citation counts correlate with the GDP of the author’s country.

While I consider this central finding to be robust, I wish to introduce two caveats and emphasise an
aspect of the results for the purposes of this thesis. The first caveat is that the article demonstrates
correlation rather than causation. Framed in the context of this thesis, GDP is a blunt explanatory tool.
The observed association likely reflects complex processes including colonial histories, linguistic
dominance, geopolitical positioning, and uneven integration into academic networks (Miiller et al.,
2025) more than simply how wealthy a country hosting research is. The article evidences an outcome
of these processes - differential recognition in research practice and funding - rather than explaining
their underlying mechanisms. This is why this article concludes the thesis as an example of the socio-
material effects of how space configures positions in transformation. In this respect, the other articles
in the thesis more directly interrogate the subjectivities and practices associated with these
configurations. The preceding four articles shed light on some of the mechanisms which likely sustain
the unbalanced landscape of academic networks characterised in A5, most notably subjectivities of
transformation which valorise technologies and knowledges originating from outside the continent of
Africa.

The second caveat is that I distance myself from the prescriptive claims directed at lower income
country governments at the article’s conclusion, noting that my co-authors self-identify as citizens of
the Global South and write from this positionality. I support calls to legitimise more locally embedded
and plural knowledges. Nonetheless, I do not position this article within my own thesis as a basis for

prescribing what such governments ought to do.

Finally, I would like to draw attention to specific aspects of the results which demonstrate how material
locatedness produces subjects, at the same time as subjects produce locations and scales in space. The
“Africa dummy” in the regression analysis shows that research produced from Africa is cited less than
research from other locations, even after controlling for GDP and journal quality. Conversely, research
based in China is cited more than GDP alone would predict. Furthermore, journal ranking (SNIP) is a
stronger predictor of citations than GDP, reinforcing concerns about gatekeeping effects associated with
elite journals concentrated in Europe and North America (Miiller et al., 2025). These findings are
central to the thesis’ argument about the uneven constitution of legitimate academic knowledge. Many

other factors undoubtedly play a role in this. Nonetheless, I would argue that where in the world actors
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are located plays a critical role in shaping how easy or difficult it is for them to legitimately position

themselves as producers of transformation-relevant knowledge within mainstream academic networks.
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6 Results by research question

The following sections address each research question in turn. RQ1 (Sections 6.1.1 and 6.1.2) is primarily
exploratory, synthesising perspectives across the articles to examine how different actors envision
innovation and broader processes of transformation. In doing so, I identify a series of interpretative
frameworks through which actors make sense of transformation and allocate legitimacy. These

frameworks form the conceptual foundation for the subsequent analysis.

Building on the framings described in answer to RQ1, RQ2 and RQ3 develop a more analytical focus by
extending beyond the arguments advanced in the individual articles and introducing a material lens. In
addressing RQ2 (Section 6.2), I combine the interpretative frameworks identified in RQ1 with Massey’s
concept of power geometries to examine how positions for actors and locations are constituted through
processes of transformation. RQ3 (Section 6.3) then draws on the post-structuralist concept of
subjectivities (Holloway et al., 2019) to explore how actors come to engage with transformation, while
also building on the interpretative frameworks and power geometries developed in the preceding

sections.

6.1 How actors make sense of energy-related innovation and
transformation differently (RQ1)

Across the articles appended to this thesis, actors advance differing claims about what constitutes
legitimate energy-related innovation and transformation. These claims relate to the practices,
processes, actors and locations involved, as well as the temporalities, scales of change and future
pathways engendered. As actors make sense of processes of transformation, they interpretatively frame
some of these elements in the foreground, while others are simultaneously backgrounded. In this sub-
section, I break down how actors make sense of innovation and transformation into two sequential
parts. I first describe the dimensions by which actors frame energy-related transformation differently,
which I have encountered across the articles of this thesis. I then draw these different dimensions
together into a series of interpretative frameworks which offer contrasting sensemaking systems for

actors engaging in transformation, bringing different kinds of actors into the foreground.

6.1.1 Dimensions of variation in how actors make sense of
transformation
Foregrounded practices and processes

Across the five articles, a range of practices and processes are framed as central to desirable energy-
related transformations. Three broad categories recurrently emerge which relate to transformations to
innovation and technology differently. These are those processes and practices which 1) directly

constitute technological innovation; 2) which support technological innovation and the roll-out of
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innovative technologies; and 3) which are enabled by innovative technologies. The precise practices and
processes which fall into these categories vary enormously across the articles. For the first category, this
includes for example the development and scaling of technologies for cooking and powering electrical
devices discussed in A1, A2, A3 and A4. For the second category, this includes the preparation and roll-
out of policy and financing which supports technology development and scaling, such as Rwanda’s
Cooking Energy Business Growth Fund (CEBGF) discussed in A2. For the third category, this includes
practices and processes typically understood as “benefits” from using technologies, including those
discussed in A2 and A3 such as cooking with less polluting fuels or technologies or reading at night

using electric lighting.

I do not consider these three categories of practices and processes to describe how reality is structured,
noting their strongly technocentric orientation and passing resemblance to largely refuted linear models
of innovation (Godin, 2006; Grubb et al., 2021). Rather, I introduce them as recurrent discursive
arrangements engaged by different actors who see technological innovation as central to desirable
transformations. For example in the case of CEBGF described above, the development of this financing
mechanism could itself be understood as an innovation. However, in my empirical material for A2, my
interlocutors instead framed this financial mechanism as supporting innovation related to cooking
technologies, which they saw as critical for transformation. Whilst in practice the boundaries between
these three categories are blurry and contentious, they are often framed in my empirical material as
disaggregated, sequential and hierarchical. There is a relational hierarchy between each set of practices
and processes which points to the undertaking of technological innovation as being particularly critical
to transformation (above supporting innovation or using innovative technologies). However there is
also an implicit hierarchy between processes and practices understood to fit these three categories and
those which do not, which are consequently placed in the background. Whilst this backgrounding effect
typically goes unacknowledged, some of the articles in the literature sample in A1 notably react against
what they view as an excessive focus upon practices and processes recognised as innovation in relation
to wider transformations. Overlooked alternatives which they point towards include ceasing damaging

practices and processes; or practices and processes which care for, maintain or repair.

Foregrounded actors and knowledge systems

Across the articles, a range of different kinds of actor and associated knowledge systems are framed as
central to innovation and transformation. Mirroring the demarcated categories of practices and
processes described above, across A1-A4 innovation is often framed as being supported by one set of
actors, undertaken by another, and subsequently delivered to a third set of beneficiaries. This implies
that the capacity to shape pathways of transformation lies primarily with those actors understood to
undertake or support innovation. Whilst myriad groups of actors are brought into frame across the
thesis in vastly different ways, the groups which are most commonly framed as being involved somehow
in innovation and transformation are the private sector, communities, staff and students of academic

institutions, finance providers and government.
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These groups of actors often span multiple practices and processes related to transformation, moving
between supporting, practising and benefiting from innovation. Nonetheless, across these divergent
framings there remains a recurrent association in A1, A2, A3 and A4 between innovation and formally
structured firms and institutions, despite the fact that the majority of economic activity in Rwanda is
regarded as “informal” (NISR, 2023). This foregrounds market-based logics of scalability and business
viability, while marginalising the informal economy as a site where innovation might be practiced and

transformation engendered, despite its recognised potential (Kaplinsky & Kraemer-Mbula, 2020).

Foregrounded locations

The kinds of actors which are discursively associated with transformation are closely tied to
assumptions about where innovation occurs. The emphasis on formal private firms as innovators,
alongside elite academic institutions as supporters and co-producers, leads many actors to associate
innovation with locations characterised by strong business environments, technical expertise, and
access to finance. As one interlocutor in A4 explains, it makes sense to undertake innovation in places
“where you don’t face a headache starting a business... with expertise that you can access and a lot of
funding already crowded in.” This is typically interpreted to mean capital cities such as Kigali, Lagos,
Johannesburg, and Nairobi (A2-A4), as well as higher-income countries outside Africa. For example
across A2, the first imaginary emphasising external technology adoption introduces a rural-urban
divide through the association of Kigali with the actors and technologies understood to drive
transformation, with the rest of the country framed as adopters. Certain locations and not others come
to be associated with the knowledge and capacities required to practice innovation and engender

transformation.

At the same time, alternative framings exist. In A1, scholars analyse innovation emerging from concerns
rooted within communities, including informal settlements or gendered spaces such as kitchens,
explicitly recognising these as marginal perspectives relative to where innovation is typically located. In
A2, the second socio-technical imaginary emphasises technological change emanating from rural
settings in Rwanda. In A3, some actors similarly frame innovation as emerging from engagement with
surrounding communities. A further group of actors resists associating innovation with any particular
location, framing innovation as potentially arising in diverse contexts depending on the issue at hand.

As one interlocutor in A4 put it, “Only a fool should lock their mind to a locality.”

Foregrounded temporalities, scale and future pathways

“If you invest in an entrepreneurial idea, if that idea succeeds, it's solving a social problem on the
[African] continent, it's enabling access to jobs, it's potentially improving economic performance for

that country”

- Interlocutor from A4
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Across the articles, innovation is frequently associated with urgent, scalable and future-oriented
transformation. In A2, desired temporalities are shaped by government targets for energy access by
2024, linked to aspirations to improve living standards and economic competitiveness in Rwanda
(MINECOFIN, 2015). Across A2, A3 and A4, these aspirations towards more socioeconomically
prosperous futures are not only articulated through policy agendas, but also by many interlocutors
themselves. In A2 and A4, this urgency is reinforced by global sustainability agendas advocating rapid
deployment of low-carbon technologies, alongside concerns embedded in carbon and climate finance
regarding both carbon-intensive development and vulnerability to climate change. One interlocutor in
A2 described being “hopeful about the general increase in urgency among populations across the globe

for low carbon solutions”, which they believed would facilitate their access to carbon finance in Rwanda.

Across A2-A4, rapid transformation is commonly linked to private sector innovation, business
scalability and digital technologies such as IoT and Al In A4, innovation is framed as helping the
African continent both mitigate and adapt to climate change, while also aligning with expectations of
financial return associated with global capital. Similarly, one interlocutor in A2 described his company
as “a little bit neoliberal and we’d rather just economically outcompete [our rivals].” These framings
associate desirable innovation with rapid, market-competitive scale-up and reinforce associations
between innovation and those locations where advanced technological knowledge is perceived to reside.
This is especially evident in A3 and A4, where innovation is repeatedly associated with explicitly

modernist futures which emphasise IoT and AI.

However, A1, A2 and A3 also contain alternative framings which emphasise slower and more
participatory pathways of transformation. In A2, this includes close collaboration with Rwandan
agricultural communities, while in A3 some IPRC Tumba staff describe spending time embedded in
communities discussing ideas and seeing where they would lead. Other staff, however, argue there is
insufficient time for such engagement, reflecting additional temporal pressures associated with
constrained innovation environments. Across these divergent framings, actors understood to catalyse
transformation are often positioned separately from those expected to benefit from it. Nonetheless,
alternative temporalities and scales open up different positions for communities and different locations

associated with innovation.

6.1.2 Spatial interpretative frameworks through which actors make sense
of transformation

The preceding sub-section raises a question: given the heterogeneity of transformation framings, how
do the actors I encounter in this thesis actually make sense of valid innovation and desirable
transformation? Drawing on the post-structuralist concept of discursive constitution (Foucault, 1982),
this question can be approached by examining which framings recur and thereby stabilise particular
ideas, assumptions, practices, and evaluative criteria. I describe these stabilised recurrent framings as
interpretative frameworks. When actors articulate or enact what counts as innovation - for example, CF

Investments financing innovation as a high-tech, resource-intensive process - they do so through such
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frameworks. In turn, they both draw upon and reproduce them, rendering their actions intelligible while

further stabilising the frameworks themselves.

Across the articles, I infer three sets of spatial interpretative frameworks which are at least partially
stabilised across actors and actants. These frameworks attribute value and establish legitimacy
differently, providing alternative starting points from which the same actor, location, or event can be

understood as relating to transformation in divergent ways (or even be considered irrelevant).

Although these frameworks draw on all the dimensions outlined in the preceding sub-section, I describe
them as spatial frameworks because spatial assumptions relate to each dimension, extending beyond
the locations where transformation is understood to occur. Practices, processes, actors, knowledges,
and imagined futures are all spatially coded in how transformation is understood. This includes for
example assumptions about the locations where actors considered useful reside and where knowledge
is produced, as well as the places associated with transformation pathways which are understood to act
as models for other places to follow. Together, they constitute sensemaking systems that underpin the

power geometries and subjectivities discussed in the following sections.

I refer to each set of spatial interpretative frameworks in the plural to emphasise that each set is not a
unified structure governed by consistent rules. Rather, they comprise diverse situated articulations that
nonetheless exhibit recurring patterns. Below, I outline three sets of spatial interpretative frameworks
encountered across the articles, each offering different ways of making sense of transformation. As
discussed in Section 2.6 on varieties of modernity, none exist outside modernist logics, and all entail
means through which hierarchies of legitimacy are produced. However, they engage modernist logics
differently. Universalist frameworks are oriented towards a singular frontier against which legitimate
innovation is evaluated, whereas the other two diffuse how legitimacy is assessed across locations and

situations.

Universalist interpretative frameworks

“All sectors [in Africa] I would say, are dependent on and driven by technology and innovation. If
you look at this modern world that we’re living in, where Al is dominating every aspect of our lives,
there’s no way you cannot have technology driving every sectoral development, unless you don’t

want to develop with the other parts of the world.”
- Interlocutor from A4

Universalist interpretative frameworks are constituted across Articles 1-4. Actors drawing on these
frameworks frame desirable transformation as driven primarily by private sector-led technological
innovation that scales across nations or continents. Innovation is understood in relation to a universal
technological frontier against which claims to innovativeness are assessed. Across A2-A4, actors
frequently associate innovation with digital technologies perceived as cutting-edge such as Al and IoT.
Places are positioned according to their proximity to this frontier. This engenders spatiotemporally

hierarchical narratives of catch-up and leap-frogging, such as when an interlocutor in A3 explained that
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“This kind of [innovation] culture isn’t quite here in Rwanda yet like in Europe”. Such framings also
justify technological transfer from sites considered advanced to those framed as requiring

transformation.

A key feature of these frameworks is the positioning of certain people and places as traditional, lacking
knowledge, and therefore requiring modernising technologies alongside education and capacity-
building. One of my interlocutors for A2, an internationally headquartered distributor of energy
technologies in Rwanda, explained how “People in the rural areas still don't understand the benefits of
using electric hot plates... So, it's mostly about educating these people.” The frameworks also emphasise
urgency, positioning technology scaling across geographies as the most viable way of delivering rapid
transformation. A central example across my empirical material is the first socio-technical imaginary in
A2, which frames Rwanda’s energy transition through the rapid distribution of externally developed

technologies.

This interpretative framework discursively constitutes a set of interrelated positions for actors
associated with innovation. The first is a core or “inner” set of positions which together produce frontier
technologies, relating to innovation, investment, knowledge production, technology distribution, and
gatekeeping knowledge of innovation. The second is a peripheral or “outer” set of positions only able to
receive rather than produce innovative technologies and knowledge. This includes technology users,
knowledge recipients, imitators, failed innovators, and knowledge gatekeepers. These are associated

with locations positioned as distant from the technological frontier.

Locationally embedded interpretative frameworks

Locationally embedded interpretative frameworks are constituted across A1, A2, and A4 through
framings of transformation as rooted in specific places. Knowledge, technologies, and sustainability
concepts derive legitimacy from their emergence within and accountability to particular localities. In
A1, for example, certain scholars call for greater recognition of the traditional ecological knowledge held
by forest-dwelling peoples. Desired transformations are thus understood to emerge from place-specific

knowledges, materials, and priorities rather than being externally imposed.

At the same time, the “local” is itself discursively constituted. It may refer to a community in a specific
location such as the villages surrounding IPRC Tumba in A3, or to broader categories of beneficiaries
imagined from elsewhere, as in A4. Rwanda’s policy emphasis on “home-grown solutions” provides a
clear example of these frameworks in practice, positioning Rwanda as a location both engendering and

benefiting from transformation (Kayigire & Mutesi, 2017).

These interpretative frameworks discursively constitute positions for actors associated with locally
embedded innovation efforts, such as locally embedded innovators, community-based knowledge

holders, contextual intermediaries, and locally accountable gatekeepers of innovation.

Situationally embedded interpretative frameworks
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“The innovation that’s happening right now in the West, for example in Silicon Valley, is more

consumerism...while if you look across Africa...I feel like we’re solving real life problems.”
- Interlocutor from A4

Situationally embedded interpretative frameworks are constituted across A1-A4 and prioritise
knowledge and technologies considered useful in relation to specific problems at particular moments in
time and space. Within this framing, legitimacy derives not only from proximity to a site of
transformation (as emphasised by the locationally embedded framework), but from the usefulness of
knowledge or technology in addressing a specific situational issue. It is this issue - understood as a
unique configuration of time and space - that becomes the basis upon which transformation efforts are

deemed more or less legitimate.

Although such frameworks may draw upon modernist principles - for example valuing technologies
such as AI where they are perceived to be useful - they do not frame transformation as hierarchical
transfer from more to less advanced sites or as catch-up. Equally, transformation involving no new
technology may still be considered innovative if it solves a problem. Innovation is understood as
situated problem solving, rendering adaptation, recombination, contextualisation or technology use as
potentially legitimate forms of innovation. Actors likewise become legitimate through their engagement
with and usefulness to a given situation. In this way, aspirations towards modernity exert less pressure
to catch-up with other places and instead engender diverse futures emerging from situated encounters.
In A3, for one of my interlocutors this meant joining up IoT technologies with a pressing need to ripen
bananas during cloudy weather as well as locally available coding capabilities. Transformation, in this

framing, is contingent upon situational fit rather than only location or proximity to a universal frontier.

These frameworks discursively constitute positions for actors as innovators (understood as a process of
situated problem-solving), problem-holders and knowledge intermediaries, without hard boundaries

between these positions.

6.2 How flows of capital, knowledge and technology stabilise positions in
transformation (RQ2)

The interpretative spatial frameworks described in the prior sub-section have material effects. In this
sub-section, I respond to RQ2 by showing how these frameworks shape flows of capital, knowledge and
technology through which certain locations and actor positions become materially stabilised as relevant
to transformation through relations with one another. For example, flows of capital for technological
innovation in A2 and A4 enable actors in cities such as Kigali to access resources that support innovation
activities, while other locations are positioned primarily as sites where externally developed

technologies are used.

I describe these relations using the concept of power geometries (Massey, 1993). This concept helps me

to describe how ideas about innovation and transformation are materially enacted across the thesis
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through movements of finance, knowledge, and technology between actors and locations. Within these
geometries, the positions discursively constituted by the interpretative frameworks described above,
such as innovator, financier, or technology recipient, are stabilised to varying extents through these
flows. Combining power geometries with post-structuralist analyses of subject formation helps explain
how particular positions become associated with certain locations, shaping both who can inhabit them

and what is expected in different locations.

Across my empirical material, multiple overlapping power geometries coexist, drawing on contrasting
interpretative frameworks. The more such geometries are reproduced through socio-material flows -
particularly large-scale circulations of capital - the more stabilised they appear and the greater the

relational power exercised by those able to inhabit positions within them.

Table 2: The four co-existing power geometries characterised by this thesis and how they are stabilised

by flows of capital, knowledge and technology

Power Interpretative frameworks enacted by flows | How positions for actors
geometry associated with the geometry are stabilised by flows
associated with the
geometry
The Universalist frameworks which associate legitimacy | Positions are  stabilised
universalist | with a perceived global technological frontier, located | through being connected to
inner in higher-income countries and African cities such as | flows circulating within the
geometry Kigali, Nairobi, and Lagos. Across A2 and A3, | inner geometry, as well as
interlocutors repeatedly locate innovation and | through engendering
transformation-relevant knowledge in Europe and | outflows to the outer
North America, referencing universities s such as | geometry.
MIT, Cambridge and Yale.
The Universalist frameworks which associate locations | Positions are stabilised either
universalist | considered peripheral to a global technological | by receiving inflows from the
outer frontier with a lack of legitimacy to engage in | inner geometry, or by being
geometry innovation, other than to receive finished | disconnected from (whilst
technologies. desiring connections to) the
inner geometry.
The Locationally embedded frameworks which associate | Positions are stabilised by
locationally | legitimacy with rootedness in the places where | flows which circulate within
embedded | transformation is intended to occur, for example | an intended location of
geometry through situated experience, physical presence, or | transformation.
understanding of place.
The Situationally embedded frameworks which associate | Positions are stabilised by
situationally | legitimacy with contributions which are considered to | flows which engage with a
embedded be useful by actors concerned about a given situation. | situation in a particular
geometry location and moment in time.
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Capital flows

Capital flows most prominently reproduce the universalist inner geometry, by stabilising positions for
actors understood to be proximate to a technological frontier. Across my fieldwork, most large-scale
investment circulates within this geometry. In A2, overseas contributors to the CEBGF for example
channel large capital volumes into Rwanda’s energy sector, while in A4 Northern European investors
finance innovation through CF Investments. These capital flows stabilise positions for the financiers
themselves, as well as innovators and knowledge producers in frontier locations able to access this
capital and translate it into outward flows of technology and knowledge to those positioned in the outer
geometry. These flows also stabilise intermediation and facilitation positions closer to intended sites of
transformation. In A2 for example, Rwandan banks and green funds structure domestic subsidies using
the World Bank to enable the rapid diffusion of primarily externally developed solar home systems,
while in A4 CF Investments’ Kigali office and African technical assistance providers translate
investment priorities from Europe to Africa. In A5, capital for energy research related to lower income

countries flows predominantly towards academic institutions in higher income countries.

These same flows simultaneously stabilise positions within the universalist outer geometry for actors
who benefit from these capital flows but play no part in shaping them. For example the World Bank
financing scheme for solar home systems in A2 creates positions for beneficiaries of externally designed
and financed technologies. Constrained access to the forms of capital considered necessary for frontier
innovation also constitutes positions for actors as imitators of - or failures relative to - legitimate
innovators, for example those involved in battery innovation efforts at IPRC Tumba in A3. In A2
interlocutors identified limited finance and donor financing structures as barriers to innovation, with
one private-sector interlocutor arguing that “Donor money tells you: “You have funding for three years

and you have two years to implement”. You will never experience the real innovation.”

Capital also occasionally stabilises positions within the locationally embedded and situationally
embedded geometries, although usually in ways entangled with the universalist geometry. In A4 for
example, venture capital favours entrepreneurs who can demonstrate deep contextual understanding
while simultaneously requiring that solutions scale to multiple locations in line with venture capital
expectations. Direct financial support for transformation efforts within the situationally embedded
geometry appears comparatively rare across my empirical material. The clearest example is the ten-year
JICA funding programme at IPRC Tumba, which several staff described as creating time and space for
iterative experimentation and innovation activities focused on situations experienced locally which are

inspired by, but not understood as replicating, practices observed elsewhere.

Knowledge flows

Knowledge flows similarly stabilise positions across multiple geometries. Within the universalist inner
geometry, they reproduce positions for knowledge production and gatekeeping in locations and
academic institutions associated with the technological frontier. In A1, many scholars distant from the

locations they analyse nonetheless prescribe how transformation should occur within them, while A5
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demonstrates how academic funding and citation patterns favour higher-income-country institutions
engendering knowledge flows intended for lower-income countries. These same flows stabilise positions
within the universalist outer geometry for learners, implementers, facilitators, or recipients of
externally generated knowledge. In A3, community outreach activities tend to (although not exclusively)
stabilise positions for communities as passive recipients of externally generated expertise. This
knowledge flow is mirrored by the capacity-building activities described by several private sector
companies and NGOs in A2 whose main exchange of knowledge with Rwandan communities is one-way

education about how to use novel technologies.

By contrast, the locationally embedded geometry circulates knowledge by amplifying expertise in a
given location (for example by connecting it to capital), rather than substituting it with external inflows
of knowledge. The investment model of CF Investments for example explicitly stabilises positions for
innovators understood to possess local knowledge, with one interlocutor explaining how a “core
characteristic [of the innovators we invest in] is that they really understand the space. Some of them
have actually been involved”. Relatedly in A2, one Rwandan energy company restructured its operations
after Kigali-based sales agents became “lost” when engaging rural customers, requiring them to
reallocate organisational resources towards actors embedded within those communities. In A1, similar
framings emphasise the value of traditional ecological knowledge and to some degree stabilise positions

for community-based knowledge holders as legitimate contributors to transformation.

Knowledge flows within situationally embedded geometries stabilise positions for actors involved in
developing situational problems and solutions, as opposed to fixed locations of expertise. In A4, one
interlocutor explained: “I went to Malaysia and Thailand to see rural farmers who are using the
technologies [I work with]. I had to see the practicability of the technology among rural communities.
Are there farmers similar to my farmers who are using it?”. In this case, knowledge is valued not because
it originates from a particular location, but because it appears useful to a particular situation. Similarly,
in A3 staff and students at IPRC Tumba adapt globally circulating technological knowledge from freely
accessible resources such as YouTube while also contributing knowledge back into these networks. In
A2, farmers approach a domestically headquartered energy company with specific requests and
business ideas, positioning problem-holders as initiators of knowledge flows rather than simply

recipients.

Technology flows

Technology flows likewise stabilise positions in multiple geometries simultaneously. The most
substantial flows I encountered across the thesis (in terms of units of technological devices moving
between actors) stabilise positions primarily in the universalist geometry, with technology flows
disseminating from recognised centres of innovation. In A2 for example, financing from various
development finance institutions and international carbon financing mechanisms support the large-
scale import and distribution of technologies from Europe, the US and East Asia into Rwanda, such as

smart cookstoves and solar home systems. In A4, startups distribute software solutions across the
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continent while remaining dependent on US-based software services. Such flows stabilise positions for
innovators and technology distributors in frontier locations within the universalist inner geometry,
alongside positions for recipients in the outer geometry. In A2, an internationally headquartered
company distributes a bio-ethanol cooking solution in Rwanda using carbon finance originating within
the inner geometry. Here, Rwanda becomes a market for the sale of a technology and business model
which has already been decided. IoT-enabled cooking and refuelling systems are designed and
manufactured in East Asia before being imported into Rwanda. This particular technology flow
reinforces distinctions between sites of innovation and implementation. The flow stabilises positions

for actors within Rwanda as users, recipients or distributors of technologies, but not developers of them.

Technology flows within locationally embedded geometries mirror knowledge flows, with technologies
originating from and circulating within a given location. At IPRC Tumba, staff train communities to
build cookstoves using locally available clay and bespoke designs. Knowledge, materials, and
production are sourced locally, stabilising positions for designers and makers whose legitimacy derives
from their embeddedness within the locations where technologies are developed and used. Within
situationally embedded geometries, technologies circulate through ongoing experimentation,
adaptation, use, modification, and repair in response to changing needs and engagement with specific
problems. At IPRC Tumba, for example, a locally built solar water heater is repeatedly disassembled
and reconfigured for pedagogical purposes while simultaneously serving local users, functioning both
as a usable device and as an artefact addressing changing educational needs. The material components
of the technology continually circulate, at a small but significant scale, within the college and its

communities as it is taken apart, reassembled, modified and repaired.

Knowledge gatekeeping and the stabilisation of legitimacy

Across all four geometries, flows of capital, knowledge, and technology are accompanied by gatekeeping
practices which maintain the boundaries of innovation for each geometry, stabilising positions both for
the gatekeepers themselves as well as the other positions within the geometry. Within the universalist
inner geometry, knowledge gatekeeping practices reify novelty, scalability, digitalisation, and formal
research in association with frontier innovation. For example one seminal economics research article
in A1 asserts that “new technologies, often first developed in advanced economies, in particular, the
United States...will spread only slowly to other countries”. In A4 financiers and technical assistance
providers require innovation to involve scalability and rapid deployment. Within the universalist outer
geometry, similar forms of gatekeeping reproduce distinctions between “real” innovation, imitation,
and failure. This occurs through educational practices at IPRC Tumba described in A3 where teachers

judge whether student efforts ought to be considered innovation, often concluding they should not.

In locationally embedded geometries, gatekeeping positions are instead stabilised for actors who assess
claims to local embeddedness. Across my empirical material, I do not see embeddedness as a fixed
characteristic but rather actively claimed by actors seeking to access capital flows; in this case the VC

flows I study in A4 which simultaneously stabilise the universalist and locationally embedded geometry.
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Here, investors and technical assistance providers occupy influential positions as gatekeepers of
embeddedness, determining which claims to locality are recognised as legitimate. This is not to say that
such claims are purely discursive. My sense is that most if not all such claims to embeddedness have a
material basis; investees of CF Investments often originate their ventures in industries or communities
they are deeply familiar with, albeit whilst possessing certain privileges. It is however noticeable that it
falls to the investors (whose geographic gaze is necessarily wide-ranging) to value and assess local
embeddedness. It is this dynamic which encourages individual investees to claim to be local not only

where they start out, but across the vast geographies which they seek to scale their technologies to.

Within situationally embedded geometries, legitimacy derives less from location or novelty than from
whether contributions are judged useful by others involved in a given situation. Positions such as
innovator, problem-holder, and intermediary are therefore stabilised through ongoing participation in
problem-solving relations rather than through legitimacy in relation to particular places or

technological frontiers.

6.3 How actors’ capacities to inhabit positions in transformation are
shaped by, whilst reshaping, their socio-material circumstances (RQ3)

In this sub-section, I respond to RQ3 by bringing together the preceding discussion of interpretative
frameworks and power geometries with my interlocutors’ circumstances outlined in Section 4.5. Taken
together, these provide the basis for analysing how differential access to transnational flows of
knowledge, technology, and capital unfolds in practice, and how this shapes the subjectivities associated
with transformation and innovation that interlocutors inhabit, contest, or are excluded from. This
includes moments when such positions are explicitly articulated and subjectivities claimed by actors
themselves (i.e. “I am an innovator”), as well as when they are attributed, inferred, or negotiated

through interaction with others.

I describe the varying ability of actors to access positions within each of the four geometries in turn.
Through this, I show how wealth, gender, place of residence, mobility, and organisational
embeddedness in particular both structure access to these positions and are in turn shaped through
participation in them. The analysis traces how power relations across space are reproduced, stabilised
or occasionally unsettled through the spatially coded subjectivities associated with processes of
transformation. This is not intended as an exhaustive account of subjectivities of transformation but

reflects those that emerged within the scope of the fieldwork conducted for this thesis.

The universalist inner geometry

“Outside Nigeria there is a way and manner of doing things so that the world of business and
finance understands. And if you don't have that way and manner, then you are not seen as a

credible person to back [financially]. That way and manner is what I learned at Yale.”
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- Interlocutor from A4

While the universalist inner geometry configures flows across space, my fieldwork shows that actors’
ability to inhabit the positions within it is uneven and closely tied to their material and spatial
positioning. Access to capital, knowledge, and technology flows is shaped by combinations of wealth,

class, educational attainment, place of residence, mobility, and organisational embeddedness.

Across A2 and A4, the position of universalist innovator is occupied by a relatively narrow group of
actors. In A2, I observed that employees of internationally headquartered private companies claim
positions in innovation ecosystems elsewhere, with innovation itself framed as occurring outside
Rwanda. Their activities within Rwanda are therefore primarily those of innovation technology
distributors, circulating externally produced technologies. These actors are embedded in Kigali-based
networks composed of materially comfortable, highly educated, and often foreign-born individuals,

with strong connections to transnational institutions.

In A4, some African entrepreneurs are able to inhabit the universalist innovator position and access
capital. However, they are typically internationally educated, globally networked, and based in cities
such as Kigali or Nairobi which are recognised within the geometry. As the quotation from A4 above
demonstrates, familiarity with the norms and expectations of global finance - acquired through elite

education - is a condition for credibility as a universalist innovator.

Positions for actors who distribute innovative technologies across geographies are more accessible but
still unevenly distributed. Internationally headquartered firms and their employees dominate this
position in A2, benefitting from established global networks and access to capital. This is illustrated
through the account of an individual whose professional trajectory shifted significantly after entering
the solar energy sector in Rwanda. Prior to this, he had worked in car hire sales in the UK with limited
progression. Following a chance encounter, he was recruited into a company retailing solar technologies
and quickly came to lead its Rwanda operations. He himself noted that he was not hired due to prior
sector-specific expertise, but for the social and cultural capital associated with his education and
professional experience in the UK. In describing this, I am not disputing his capabilities. Rather, it
illustrates how recognition within the universalist geometry is structured through associations between
expertise and particular locations, institutions, and histories. Actors with links to these locations appear

to be more readily recognised as legitimate than those without such links.

Domestically headquartered firms by contrast attempt to occupy similar positions in transformation
but often struggle to access funding and legitimacy. One CEO in A2 explained that while distributing
technologies such as solar home systems can be lucrative, the structure of capital flows prioritises
externally developed technologies, limiting opportunities for locally based firms with aspirations to
develop technologies to engage. In this way, capital flows not only stabilise positions but also allocate

differentiated responsibilities across actors, shaping who innovates and distributes.

Universalist positions for financiers, knowledge producers and knowledge facilitators are similarly
shaped by unequal access to resources. These positions are predominantly occupied by actors based in

higher-income countries or within well-connected regional offices. In A2, I observe how domestic
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financial institutions act as intermediaries but remain dependent on external funding sources. In A4,
transnational consultancies act as technical assistance providers to CF Investments, translating and
structuring their innovation investment strategy. To do this, they draw on global expertise considered
legitimate by universalist interpretative frameworks. Inhabiting these positions enables them to access
capital and influence, reinforcing the material advantages of those who occupy them. In A5, one can
infer from the trends in the bibliometric analysis that many of the academics based in higher income
countries who write about energy in lower income countries effectively inhabit positions as universalist
knowledge producers. Likewise, A5 also illustrates how academic funders may inhabit universalist
financier positions by commissioning research intended to benefit locations far away whilst favouring

scholars in the locations they are themselves based.

Knowledge gatekeeping about innovation is a key mechanism through which these inequalities are
reproduced. Across A1-A4, various actors based either outside Africa or in cities such as Kigali
successfully claim positions as universalist gatekeepers by defining what counts as innovation in ways
that privilege certain forms of knowledge, technology, and organisational capacity. In A1, academics
become gatekeepers who equate innovation with formal R&D or patentable outputs. In A2, the private
sector and policymakers become gatekeepers, emphasising the urgency of energy-sector transformation
to justify limiting participation by ordinary citizens. In A4, financiers become gatekeepers of innovation

by enacting expectations of scalability, digitalisation, and rapid growth amongst their investees.

Participation in this geometry is also shaped by gendered dynamics. In A4, an advisor explained that
many women disengage from elite entrepreneurship programmes due to the demands of balancing care
responsibilities, household labour, and income generation. These constraints limit their ability to
participate in these lucrative programmes that assume constant availability and mobility. While not
always explicitly articulated as gendered, such dynamics shape who is able to access positions and

therefore resources.

Engagement with this geometry, in turn, reshapes actors’ circumstances. Across A2 and A4, those able
to access capital flows - particularly those employed by internationally headquartered organisations or
successful startups - often experience improvements in income, mobility, and professional opportunity.
Participation becomes materially productive, reinforcing their position within the geometry.
Conversely, those unable to access these remain positioned at a distance from capital and knowledge
flows, limiting their ability to influence transformation efforts. A limitation of this thesis is that most
interlocutors were engaged for only one to three months, limiting insight into change over time.
However, sustained relationships with a smaller group from 2021-2024, including ongoing
communication, suggest that many actors connected to the universalist inner geometry - particularly
those employed by overseas-headquartered organisations - experienced substantial improvements in
their material circumstances. For many, engagement in processes of transformation in Rwanda was
economically advantageous and functioned as a career stepping stone. Several foreign nationals
subsequently left Rwanda after temporary postings, using it as a site of professional advancement.
Others progressed rapidly within expanding firms, including one interlocutor whose solar company

grew from early-stage operations in Rwanda (describing it as an “ideal testbed”) to multi-country

81



expansion in the period we knew each other. Others invested in land or developed commercial ventures
in Rwanda, utilising the strength of their social networks gained through participating in

transformation.

The universalist outer geometry
“We cannot call what we do in Rwanda innovation compared to what comes from elsewhere”
- Interlocutor from A3

Many of my interlocutors across A2 and A3 claim or are ascribed positions in the outer geometry,
including several employees of domestically headquartered companies in A2. As one Rwandan CEO
explained, “we cannot start with cutting edge technologies by ourselves; we don't have the resources,
we don't have the expertise”. Staff at IPRC Tumba in A3 inhabit positions of receivers of knowledge and
innovation, as well as imitators or failures. Many members of the communities surrounding the college
likewise position themselves as recipients of technological innovation, seeing even the college they live
adjacent to as fundamentally separate and unknowable due to its rootedness in high-tech knowledge
which they self-identify as lacking. One community member explained that “illiterate people like me
cannot know what is happening in the college”, instead focusing on the technologies they hoped to

receive through government programmes.

Many of the innovation efforts I observed or heard about across my fieldwork lead to actors inhabiting
positions in the outer geometry, which in turn stabilises the peripheral nature of these locations by
denying them access to resources. Most notably in my fieldwork for A3, limited access to funding,
materials, and institutional support at IPRC Tumba contributes to the abandonment of innovation
projects deemed illegitimate within the universalist framework. This was particularly visible in the case
of the solar water heater design developed at college. The tea factory’s staff were enthusiastic users of
the college’s locally designed solar water heater for two years, and for a time were able to adjust and
optimise their heater with help from the college staff who also used it as a learning opportunity (forming

subjectivities associated with the situationally embedded geometry, discussed below).

However, after maintenance was abandoned by college staff and they faced technical issues, after
attempting to repair it themselves multiple times they were forced to purchase an expensive imported
alternative from Italy (to which attempts at repair or adjustment were impossible). The tea factory staff
were saddened by this, lamenting that continued use of the college-designed heater was made
impossible despite their best efforts. They shifted from being active co-innovators of a technology to
innovation recipients, and the Tumba staff I spoke to about what happened self-identified as failed
innovators. Material circumstances and events undoubtedly play a part in this story of technology
failure and abandonment. There was a comparative lack of stable funding for materials, equipment and
ongoing development of the design resulting from the college’s peripheral location in the geometry.

However, these cannot be disentangled from some of the college staff’s related lack of confidence in the
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technology as being a valid innovation. This particular chain of events both results from, whilst

stabilising the reproduction of, the universalist geometry and its associated frameworks of legitimacy.

The actors who inhabit positions in the outer geometry are among the least wealthy and least privileged
groups I engaged with. Actors lacking privileges across these intersectional dimensions come to be
positioned as distant from the capital, knowledge, and technologies circulating through the inner
geometry. In A3, one staff member of IPRC Tumba reflected that colonial education systems in Rwanda
had historically prioritised rote learning over cultivating an innovative mindset. He saw this as
contributing to the absence of an “entrepreneurial spirit” amongst Rwandan people compared to others.
This points to how historically constituted knowledge systems continue to shape present-day capacities
to inhabit innovation-related subject positions. One might debate this particular interpretation of
educational history. However regardless of whether one regards it to be accurate, this internalised
perception that those people who have been educated by legacy colonial era systems lack innovation
capabilities stabilises the positioning of most Rwandan citizens (barring those able to attain specialised

education) in the outer geometry.

Across my fieldwork, actors rarely framed their experiences in explicitly racialised or gendered terms.
These themes typically either did not arise in conversation, were presented as problems to be tackled
by transformation (such as the pervasive and gendered “time saving” argument for women to use
improved cookstoves) or actors refuted these dynamics as concerns. For example one of my
interlocutors, a downstream investee of CF Investments, explained “I've travelled half the world and
I've never experienced racism as a founder.” Nonetheless, this actor positions themselves as an
innovator and has successfully received venture capital investment to scale their digital solution. In

other words, they are able to legitimately inhabit a position within the inner universalist geometry.

I maintain that gendered and racialised dynamics play a role in how actors find positions in the
universalist outer geometry. My emphasis on the relevance of these aspects is more my own inference
and observation rather than my interlocutors actively expressing it, but there are exceptions to this.
Regarding gender, the female CEO of a Rwandan energy company I spoke with in A2 explained how it
would become a “man’s world” when her team discussed technology innovation, giving the example of
female Rwandan members of her team “stepping aside” and disengaging when an all-male team of
academics focused on cookstove technologies from the UK engaged with her company. Another investee
in A4 reflected that “There is the obvious stereotype that Africans and Black people face generally
around funding that we are not as capable as our White counterparts. We don't typically attract funding
at the scale that many of our colleagues do.” Another of my interlocutors from A4 went into further
detail about this:

“I'm an African female founder. We are bringing two things to the table, the gender aspect and the
colour aspect. But we're not able to unleash the impact that we would like to. So many projects get
funds easily because they're led by men... it's very rare for us to get funding, especially when we are
speaking about technology like Al. Besides, most of our women are not tech-savvy. For men, you
find many more have that interest in tech and the time to develop it. Unless you bring in someone to

the organisation who is tech-savvy - often a man - it becomes a real challenge.”

83



- Interlocutor from A4

For this individual, gendered and racialised dynamics intersect with interpretative framing of
innovation as needing to be high-tech (coded as male domains) to make the position of innovator
inaccessible to many. As investees of CF Investments these actors have managed to overcome these
barriers. They nonetheless point towards more systemic constraints which position others who share
certain characteristics in the outer geometry. More broadly, it would be remiss not to acknowledge that
all of the actors I engaged with in-person who I characterise as inhabiting outer-geometry positions in
my research were people I perceived as Black inhabitants of African countries. This stands in contrast
to the other three geometries I describe, including the universalist inner geometry, which is inhabited
by a group possessing a diversity of gendered and racialised identities based both within and outside

Africa. This includes, but crucially is not limited to, Black inhabitants of African countries.

These recipient positions are not only claimed but also ascribed to actors through their relations with
subjects in the inner geometry. In A2, I observed employees of internationally headquartered private
sector organisations performatively ascribing innovation/knowledge recipient subjectivity to rural
Rwandan communities through training and education formats premised on knowledge transfer rather
than exchange. In A4, similar subject positions are inferred through financing models oriented towards
scaling technologies to users across Africa, positioning users as becoming modern through technology
receipt. One interlocutor explained that the role of community members was simply to adopt. Likewise
the financial and knowledge flows analysed in A5 cast lower income countries writ large - including
those in Africa - in a position as more recipients than producers of academic knowledge about their own
circumstances (albeit with the caveats provided in Section 5.5). Here, one can link the trends observed
in A5 with the accounts from A3 wherein staff at IPRC describe academic research on energy

technologies as difficult to apply to their own contexts.

Gendered dynamics are also visible in practices of knowledge gatekeeping within the outer geometry.
In A3, IPRC Tumba is markedly male-dominated, particularly among teaching staff. During the student
innovation pitching sessions I observed, both judges and presenters were male, and ideas were
frequently dismissed as insufficiently novel or derivative, reflecting the internalisation of universalist
criteria. In separate mixed-gender discussions, some female students described their reluctance to voice
their innovation ideas which they nonetheless believed could benefit their communities. They
anticipated that these would not be recognised as innovation at the college. Here, knowledge
gatekeeping - understood as the work of defining what counts as innovation - is not evenly distributed.
Rather, it tends to be performed by those already positioned with greater authority within locations in
the geometry (i.e. Rwandan men), reinforcing existing exclusions while appearing to uphold neutral

standards of evaluation.

Whilst these dynamics might be expected to engender despondency, many who claim positions in the
outer geometry nonetheless aspire towards positions within the inner geometry. In A2 and A3, I
repeatedly encountered efforts to align with universalist definitions of innovation: a Rwandan company
owner developing plans for transnational scaling; college staff investing significant time in producing

academic publications about their innovation efforts; and students relocating to Kigali to access better-
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resourced innovation ecosystems. These aspirations reflect how the inner geometry continues to
structure imaginaries of success and direct activities, even for those systematically excluded from it who

consequently claim positions in the outer geometry.

The locationally embedded geometry

"Local founders with experience on the ground will perform better than European founders with

crazy tech expertise, but no actual experience of what’s happening”
- Interlocutor from A4

In A2, T engaged with a Rwandan entrepreneur who positioned himself as a locationally embedded
innovator through his work on an experimental cookstove. His claim rested on engagement with
community knowledge, particularly around the heat retention properties of locally available volcanic
rocks which he subsequently used. However, despite this strong claim to embeddedness, he struggled
to access investment. One of my Rwandan interlocutors for A2 ascribed locational embeddedness to
several Rwandan companies operating in the energy sector, describing them as “long-standing local
players with a lot of market experience”. Nonetheless this did not translate to their activities growing
through links to capital or other benefits; my interlocutor explained how “Those guys have been

struggling for a very long [time]” and that they needed more support.

Often by their nature, instances of locationally embedded innovation unfold without substantive flows
of capital, such as IPRC Tumba’s programme in A3 to co-design clay stoves with local communities
using local materials. This is not to say that they do not have the potential to transform the lives of those
involved. The Tumba clay stove programme engages with intersectional dimensions of identity in
different ways to the universalist geometry, which is particularly striking given the strongly masculine
environment of the college which codes technological innovation as a male domain. In the instance of
the clay stove programme, IPRC Tumba staff described closely collaborating with Rwandan women in
the design of the clay stoves. Their embeddedness in the desired site of transformation - the rural
kitchens which are perceived as female-coded spaces - makes them active and valued participants in

this process of transformation.

Whilst the impacts of these transformation processes might reshape the circumstances of those who
participate in them, involvement in the geometry does not necessarily alter actors’ circumstances by
making them wealthier through the mediation and receipt of capital flows. The only instances of actors
becoming locationally embedded innovators and receiving capital as a result are those entrepreneurs in
A4 who occupy hybrid subject positions across the locationally embedded and universalist geometry. In
this case, European investors, alongside CF Investments staff in Rwanda who share their concerns
about coloniality in innovation finance, position themselves as financiers of locationally embedded
innovators. One European employee of CF Investments explained how they are careful to avoid the

impression that “the White people in Europe are there making decisions” whilst at the same time
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recognising that “the CEO is a White European male, he owns the company and is funding it, so he

needs to have a say”.

In A4, CF Investments actively search for actors they perceive as legitimately embedded in place,
drawing them into this subject position. In doing so, they also act as gatekeepers pushing for a more
locationally diverse framing of innovation, positioning earlier Eurocentric financing modalities as
having excluded African actors from technology innovation and their current approach as a corrective
to this. However, in A4 the scale at which transformation is imagined extends across the African
continent. As a result, entrepreneurs become subjects within this geometry by positioning themselves
as locationally embedded at a continental scale. Becoming “local” in this sense, as recognised by
overseas investors, simultaneously enables access to capital via the universalist geometry. Unlike the
actors I described above from A2 and A3 who are largely disconnected from capital flows, these “locally
embedded” actors in A4 also possess global networks, align with globalised sustainability agendas, and

are able to scale rapidly via investment.

These dynamics reshape actors’ circumstances. Where actors successfully inhabit these hybrid
positions, they gain access to capital that enables them to expand operations and engage in broader
transformation efforts. However, this often requires aligning with externally defined priorities,
particularly expectations around scaling and technological form. Several CF Investments staff reflected
on the tension this creates, noting the dissonance between supporting locally embedded innovation
whilst requiring rapid expansion across the continent. In A2, similar tensions play out temporally. Some
actors who initially engaged in locally embedded transformation processes, with active engagement by
community members, described shifting towards models aligned with faster-paced and scalable
transformation as they received external investment, reflecting the influence of capital flows linked to
the universalist geometry. In this way, access to capital reshapes not only what actors do, but also the
interpretative frameworks and subjectivities through which they make sense of the transformations

they work towards.

The situationally embedded geometry

“If you look at many of the entrepreneurs that are going through innovation accelerator
programmes in Africa, they will tend to be in the middle to upper-middle class. There’s a lot of talent
that we're missing in the lower economic groups who tend to be in technical schools. They're not in
the university system where most of the accelerators tend to recruit from. They are creating the

things which I think Africa needs more.”
- Interlocutor from A4

Whilst the universalist geometry is more pervasive across the articles of my thesis, it is notable that the
situationally embedded geometry is inhabited by a considerably wider range of actors across A1, A2, A3
and A4. Actors in varying circumstances inhabit positions as active participants in transformation who

might otherwise become innovation recipients in the universalist geometry. Often this is precisely
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because of the claimed relevance of their particular subjectivity(s) to a given transformation challenge
or innovation process, across intersectional dimensions such as gender, ethnicity, educational
attainment, socioeconomic circumstances and place of residence. This is evidenced by the quote above
in which an investee from A4 actively appoints African people from constrained socioeconomic
circumstances and more limited educational attainment into the position of situationally embedded
innovator, precisely because their circumstances mean they understand the challenges facing the

continent.

Some actors explicitly claim, or are attributed, the position of situational problem-solvers. Across A2,
both domestically and internationally headquartered firms operating in Rwanda claim catalytic
positions in transformation by explaining how they adapt technologies from elsewhere to fit local
conditions. One local government official close to IPRC Tumba interviewed for A2 ascribes this
subjectivity to staff and students at the college by explaining how “Innovation comes from the IPRCs.
Their students who are trained to do improved cooking stoves... they are helpful in the district”.
Similarly, in A3, several staff and students of IPRC Tumba resist being positioned within the universalist
outer geometry and instead claim legitimacy through their ability to carry out “small” innovations that
respond to situational needs within their college and community. Whilst engagement with IPRC
Tumba’s solar water heater leads some actors to position themselves as failed innovators, others claim
subjectivities of innovation by pointing to how they have developed something which really helps in a
particular situation. The heater provides a much-needed example of a technology developed locally
which might shift the mindsets of students. Even though its use remains limited and it has experienced

breakdowns, it is narrated as an innovation because of its value in that moment and place.

Actors also inhabit positions as knowledge gatekeepers, working against those who police what counts
as “real” innovation to instead expand such definitions. One staff member of IPRC Tumba in A3
explained that opening a bakery in a village could constitute innovation if it responds to a real need, a
view echoed by a group of students who define innovation simply as helping their community solve
problems. Similarly, in A1, several authors become gatekeepers by critiquing exclusionary framings of

innovation and arguing for broader recognition of diverse practices.

A key feature of this geometry is that actors who might inhabit subjectivities of passive technology
receipt in the universalist geometry are able to inhabit more active positions here. In A2 and A3,
community members are sometimes positioned - and position themselves - as situational problem-
solvers or collaborators. For instance, an employee of a Rwandan energy company I engaged with in A2
described how they work with users to co-develop solutions: “They [a user] have an idea for a business
that they'd like to run. And then they'll come and say, “how can you help me with this?””. Relatedly, a
Rwandan citizen living in the community surrounding the college in A3 insists he has ideas that could
“really change” how he uses energy, even if these are not recognised within or demanded by the college.
These claims do not always translate into recognition by others, pointing to ongoing power asymmetries
even within the situationally embedded geometry, but they nonetheless demonstrate alternative

subjectivities being asserted.

87



The material effects of the situationally embedded geometry’s enactment are visible in a range of
artefacts and practices. Across A3, a health centre in Bushoki uses hot water from a locally produced
heater; students repeatedly assemble and disassemble this technology as part of their training;
community members produce clay stoves and briquettes based on locally shared knowledge. In A2,
Rwandan households use cooking technologies designed for their specific cooking practices using
available materials and fuels. At the same time, moments of failure and breakdown - such as the
difficulties experienced with the solar water heater or the inability to sustain maintenance of it - can
interrupt these processes, sometimes pushing actors away from these positions or undermining their

legitimacy over time.

The financial flows supporting this geometry afford the time and resources for actors in constrained
material circumstances to claim positions as situationally relevant innovators, such as JICA’s long term
support of IPRC Tumba. This nonetheless highlights an important temporal dimension: the ability to
remain engaged with a problem long enough to adapt and refine solutions. When finance is available as
in the case of the JICA programme these opportunities exist and the power geometry is brought into
action through these processes and practices. However when this finance ceases or is unavailable, the
geometry weakens, with some actors such as those involved in the solar water heater drifting towards

“failed innovator” subjectivities.

Many actors frame their engagement with external knowledge and capital through the JICA support
programme to IPRC Tumba in A3 as empowering rather than fostering dependency. As one of my
interlocutors explained to me, “JICA’s main support related to innovation was to train teachers in how
to think bigger and help students”. Another explained to me how “We got [innovation] skills from the
experts from Nepal [facilitated by the JICA programme]; based on this knowledge we started
designing.” While this could be read through the universalist outer geometry as passive knowledge
receipt, in context it reflects a process in which knowledge is reworked through local practice over time;
I could sense my interlocuters found JICA’s intervention empowering. What matters here is less where

knowledge originates, and more how, when, and for what purpose it is put to work.

Hybrid subjectivities of transformation in which actors inhabit positions in both the universalist and
situationally embedded geometry are perceptible. In A4, several actors - particularly diaspora
entrepreneurs - are positioned as drawing on experiences and networks from outside Africa to apply
them to specific contexts within it. Multiple actors highlight how diaspora often become funders of, and
investors in, innovation, particularly that which primarily tackles practical challenges. One such actor
explained “In Africa, many of the funds [considered transformative] are run by diaspora who bring that
knowledge and financial expertise. Many of these actors want to come back to the continent and make
an impact”. Accessing capital or becoming a financier often requires alignment with universalist
expectations around scale and technological legitimacy. As a result, actors with the requisite privileges
may temporarily access positions within the universalist geometry to secure resources, before enacting
or supporting more situationally embedded transformation efforts. This reflects both spatial and
temporal circumstances: movement between geometries over time becomes a pragmatic strategy for

navigating unequal access to financial resources.
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~7 Discussion

In this discussion, I reflect on some of the key threads which emerge from this thesis, engaging in
particular with the previously introduced concepts of coloniality and agency. First, I discuss the
persistence and coloniality of innovation interpreted and enacted in relation to a universal technology
frontier which emerges across the thesis. Second, I discuss the agency of unequal participation in
transformation across space, to show how agency is exercised as people engage with, and become
subjects of, transformation. Finally, I discuss instances and implications of performative agency across
the thesis, understood as those moments when actors resist the positions ascribed to them and instead

participate in creating alternative positions and pathways of transformation.

7.1 The persistence and coloniality of the universal technology frontier

The data which I have gathered largely appear to evidence the durability of the universalist geometry in
shaping how transformation is imagined and enacted. This persistence is not only a function of present-
day funding flows or institutional arrangements; it is also historically constituted and continually
rearticulated through them. In many cases, dominant ways of thinking about innovation - particularly
those that frame it as cutting edge and globally novel - encourage forms of transformation that
reproduce long-standing relations of dependency, echoing histories of coloniality (Fanon, 2002;
Quijano, 2007; Rodney, 2018). This resonates strongly with Senghor’s observation that “the evil of
colonization is less these ruptures than that we were deprived of the freedom to choose those European
contributions most appropriate to our spirit” (quoted in Taiwd, 2022). Within the universalist
geometry, engagement with globally circulating knowledge is rarely framed as a matter of selective
appropriation; it is framed as necessity. Certain pathways of transformation appear not only desirable

but inevitable, narrowing the space in which alternative trajectories can be recognised as legitimate.

Whilst I acknowledge the potential of articulations and practices associated with the universalist
geometry to enact relations of coloniality, making such allegations is rarely simple. Many of the
individual actors, positions and flows can be thought of as enacting relations of coloniality in some
regards whilst simultaneously working against them. This is most notably those actors located within
Africa facilitating the capital flow I study in A4. At the same time as corrosive myths which dissociate
Africa and innovation are extinguished, millions of people across the continent are positioned as passive
adopters of technologies from a universal frontier. And likewise, there are simultaneously myriad other
flows which engender alternative ways of positioning these same people. This ambivalence sits at the
heart of this thesis; relations of coloniality are persistent but not all-encompassing. They form part of

the patchwork of relations which unfold across what I have studied.

This universalist geometry is nonetheless actively reproduced within and stabilised by national projects
of transformation. In my own research, this is particularly noticeable through the role of the state in
Rwanda. Across A2 and A3, the Rwandan Government emerges as an actor that operates across multiple

power geometries. In fact, the geometries I describe provide a lens through which to point out tensions
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in the different ways the Rwandan Government pursues transformation, resonating with analysis of
tensions between the Rwandan Government’s participatory and developmental state ambitions
(Hasselskog, 2018). Despite this multiplicity, the government mobilises resources most consistently in
support of the universalist geometry. This reflects its highly modern, technocratic and entrepreneurial
orientation towards socioeconomic development and sectoral transformation. Within this framing, the
universalist geometry offers a relatively tried-and-tested means of achieving transformation: identify
cutting-edge technologies, mobilise abundant capital, and designate recognised experts to deliver
transformation at scale. This resonates with analysis of “imperial invitations” in which colonial legacies
continue to shape decisions by governments of postcolonial nations to invite collaborations which
reproduce relations of coloniality, particularly when large-scale infrastructural projects of

transformation are pursued (Kimari & Ernstson, 2020).

By contrast, situationally embedded approaches require a slower and more complex process:
establishing shared understandings of specific problem situations, identifying which actors in which
places are best positioned to address them, and supporting iterative and context-sensitive
experimentation. Temporalities are often gradual and stop-start, and impacts are transient. In contexts
of material constraint, this approach can be difficult to justify politically and economically, even where
its value is recognised. This helps explain why actors - including those within the state - may
simultaneously recognise the importance of more plural, context-sensitive approaches while continuing
to reproduce universalist configurations in practice. Different geometries offer different possibilities
and the universalist geometry (expressed in A2 as the first socio-technical imaginary of rapid
technology-import) often aligns more readily with the temporal pressures, thematic concerns of
international funders and resource constraints associated with large-scale transformation. In such cases
where actors make sense of innovation through a universalist framework but lack access to expertise
deemed legitimate, they must rely on investors or technical partners. In this way, unequal access to
recognition as an innovator is not only a reflection of existing inequalities but actively reproduces these

inequalities through the processes intended to catalyse transformation.

7.2 The agency of spatially unequal participation in transformation

“T am in Kenya... but who is going to talk to a woman in Botswana or Namibia? I consider myself
very privileged to have had the opportunity to receive finance from [CF Investments]. Through this,
I have connected with many investors. But I am speaking about women who have never had the
opportunities like this. It is certainly not because there is a lack of people who can work on these

issues.”
- Interlocutor from A4

Across the transformation efforts I have traced in this thesis, a central pattern is how different people
participate in them unequally across space. Flows of technologies, knowledge and finance shape how
people and places are connected, making specific forms of participation in certain places visible and

legitimate while rendering others peripheral or absent.
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Agency is exercised differently by actors across this thesis as they inhabit contrasting subjectivities. The
power-laden flows described above contribute to the formation of diverse positions in transformation
through which agency is both ascribed and exercised, shaping who is understood to have the capacity
to act and in what ways (Ahlborg & Nightingale, 2018). Agency emerges relationally through these
processes of recognition (Burkitt, 2017). Certain actors attribute the capacity to act to others. In this
thesis, those who claim positions as financiers (A2, A4), policymakers (A2) and academics (A1, A3) all
tend to attribute the capacity to act to others. Most typically, they point to companies of sufficient size
and bank balance to mobilise technology flows at scale, as well as those who undertake or participate in
R&D activities considered cutting edge. This results in these actors and the places they are located being
drawn into flows of capital, knowledge and technology that position them as drivers of change, while
others are more likely to be positioned as recipients, limiting how their capacity to act is perceived or

supported.

In the quotation above which begins this sub-section, one woman in Kenya finds her place as a dynamic
innovator of high-tech solutions thanks to her intersecting privileges, strong networks and (by her own
admission) luck. Meanwhile others - more specifically the many women in Rwanda and across Africa
who are overlooked or excluded from recognition as drivers of the transformations studied in this thesis
- remain excluded from the platforms that might regard them as such. It follows that these people may
find their position in such transformations to be marginal. This is not because they lack potential to
exercise agency in transformative ways but rather because dominant ways of delivering innovation and
transformation do not recognise them as legitimate actors in legitimate locations. This resonates with
critique from Wahome & Graham (2020) that imaginaries of innovation in Sub-Saharan Africa are often
premised on faith in a universal ability to successfully inhabit the entrepreneurial archetypes which
people aspire towards (derived from Silicon Valley) and which mediate participation in the digital

economy.

The positions which different actors can inhabit in transformation can in principle be broadened. For
example, actors who might otherwise be marginalised can be recognised or supported as situationally-
embedded problem-solvers or co-producers of innovations. However, in practice, many actors continue
to be guided - through educational programmes (A2, A3), funding structures (A2, A4) and technology
disbursement (A2) - towards exercising agency through inhabiting more constrained positions,
particularly that of innovation recipient. The positions which different actors inhabit - whether they be
innovator, problem-holder, recipient, or co-producer, are stabilised through situated encounters with

transformation efforts in combination with other dimensions of their intersectional subjectivity.

From this perspective, agency emerges continually through processes of subject formation, including
how individuals come to internalise and act upon the expectations attached to their positions in
transformation (Butler, 2014; Hansson & Hellberg, 2015). This means that even practices associated
with the receipt of technologies can be understood as forms of agency, enacted within the conditions
through which these subjects are formed (Carpenter, 2020). The community members I engaged with
near IPRC Tumba exercise agency as they become recipients of innovation by requesting technology

and expressing their inability to engage with innovation processes. More broadly, both agency and
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power are exercised through all of the geometries I describe in Sections 6.3 and 6.4 as they are stabilised

to varying extents.

7.3 Performative agency and the continual emergence of alternatives

A final area of reflection relates to the marginal yet continual emergence across the articles of
alternatives to universalist ways of thinking about and enacting transformation and what might be done
with them. The above analysis of agency can give off a somewhat deflating impression of what I have
studied, implying that many actors simply become agents of their own subordination. Across the thesis,
there are nonetheless many examples of people from diverse circumstances engaging in transformation
on their own terms, resisting how they might otherwise be positioned in transformation. Across A2 and
A3 there are many moments where assigned positions are unsettled. One community member living
near IPRC Tumba, in a location typically thought of as disconnected from innovation, insisted on being
seen as someone with ideas that could change their local area and actively sought to contribute. In A2,
users initially framed as end-point recipients of energy technologies sometimes became co-designers
through repair, adaptation, and local modification, shifting their relationship with technology from
passive use to production. Technologies like IPRC Tumba’s solar water heater, which some dismiss as
a failure and consequently results in the college being seen as a peripheral backwater, can instead
become a source of inspiration. This encourages those who engage with the technology to see themselves
as innovators; and the place they are located as dynamic and generative of solutions. Likewise in A4,
diaspora actors sometimes draw resources associated with universalist logics of rapid scale-up and
technology receipt from outside of Africa but nonetheless redirect them towards locally pressing
situations and problem solvers. In these moments, the geography of transformation becomes more

open, and apparent universalist boundaries between core and periphery blur or dissolve.

These moments described above can be understood as instances of performative agency (Butler, 2010),
in which possible positions are iteratively brought into being through what people say and do. From this
perspective, actors do not step outside existing relations of power, but act within them in ways that
subtly challenge dominant assumptions - about what counts as innovation, who can be recognised as
an innovator, and where meaningful change can come from. When a locally produced technology is
treated as meaningful despite being marginalised, or when individuals assert themselves as innovators
in the absence of external validation, alternative ways of being and acting become intelligible (Butler,

2010).

However, these openings are often partial and temporary. Even longer-term initiatives, such as JICA’s
support programme to IPRC Tumba, create opportunities for alternative positions, such as the rurally
located and knowledgeable innovator, whose lack of financial resources, global networks and formal
education have no inherent bearing on their ability to tackle pressing issues. However they do not fully
displace more established patterns. These moments reflect what Butler (2014) describes as “promising
moments of instability”: they interrupt dominant ways of organising the world without fully replacing

them. At the same time, they make visible how flows of capital, knowledge, and technology continue to
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stabilise particular arrangements, shaping the conditions under which agency can be exercised. The
positions in transformation which different people come to inhabit are not fixed, but they might be

thought of as sticky.

At a broad level, this thesis therefore shows how transformation efforts can have ambivalent effects in
shaping how people find their place in the world. On the one hand, they can reproduce enduring
hierarchies between recognised centres of innovation and places cast primarily as recipients or
adapters, echoing the quotation from Mavhunga (2017) which I opened this thesis with. On the other
hand, they can unsettle these hierarchies through situated practices that reshape how people and places
are positioned, while also creating opportunities to question and rework how agency - and thus the

capacity to act in the world - is distributed and enacted.

The Akan3 principle of Sankofa advocates that one must learn from the past to build a better future.
Scholarly applications of Sankofa have sought to emphasise the value in recognising how African pasts
might be reclaimed or refined in articulations of possible futures: thus also cautioning against forgetting
these histories (Osei, 2020). As described above, the recurrence of universalist framings and flows
between actors and places can at times replay relations of coloniality through transformation whilst
simultaneously obscuring the historically situated character of these relations (Arora & Stirling, 2023).
This resonates with scholarly claims that modernist articulations of innovation oriented towards
singular technological frontiers can, despite gesturing towards the future, simultaneously reproduce
relations of coloniality (Tarvainen, 2022). I draw parallels to this literature cautiously and without
judgement of those actors pursuing universalist agendas of catch-up or leap-frogging. I recognise the
agency exercised within doing so as well as the potential of these agendas to drive meaningful change

in people’s lives and to create emergent and plural modernities (Ferguson, 1994).

Nonetheless staying with the principle of Sankofa, I believe the particular acts of performative agency
(Butler, 2010) I have observed in this thesis re-engage and embody a deep tradition of performative acts
seeking to bring new realities into being (Osei, 2020). These acts echo the claim made by Thomas
Sankara, first President of Burkina Faso, that “you cannot carry out fundamental change without a
certain amount of madness... the courage to invent the future” (quoted in Mavhunga, 2023), as well
Senghor’s proposal of Négritude as a means of forging alternative identities which resist subjugation
(Mavhunga, 2023). The situationally embedded geometry’s emphasis on basing the legitimacy of
knowledges on their relevance to a given situation, regardless of their provenance, likewise echoes
Senghor’s calls for people to be able to freely choose the knowledge they engage with without this being
understood to confine them to subaltern relations (Taiwo, 2022). These seminal contributions resonate
today in subjectivities of innovation and energy transformation which performatively resist relations of

coloniality.

8 The Akan are an ethnolinguistic grouping of people speaking Akan languages, primarily concentrated
in present-day Ghana (Britannica, 2026).
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8 Conclusion

8.1 Concluding thoughts

This thesis has shown that transformation efforts are not only about changing technologies or systems,
but about organising how people and places relate to each other - and, in doing so, how these people
come to know their place in the world. Across the empirical material, multiple ways of spatially relating
people and places to each other through transformation - the “power geometries” (Massey, 1993) I
characterise in this kappa - coexist and overlap. Actors move between them, sometimes simultaneously
inhabiting different subjectivities depending on how they are positioned within flows of capital,
knowledge and technology. Despite this multiplicity, universalist approaches to understanding and
enacting innovation and transformation remain the most strongly stabilised, underpinned by larger and
more consistent flows of capital and by widely shared assumptions about what counts as innovation and
who is qualified to enact it. This configuration tends to reproduce spatial hierarchies in which certain
locations are recognised as sources of expertise and innovation, while others are positioned as sites of
uptake or adaptation. These patterns echo longer histories of coloniality which are re-enacted through
contemporary practices of funding, expertise and technological development (Nkrumah, 2004;

Quijano, 2007; Oliveira, 2021).

At the same time, the thesis has highlighted the presence of alternative ways of spatially relating people
and places to each other. Locationally and situationally embedded configurations demonstrate different
ways of organising transformation, in which legitimacy is tied to context, relevance and use rather than
to proximity to global technological frontiers. These are not abstract possibilities: they are materially
enacted in practices such as collaborative design, local fabrication, and the adaptation of circulating
knowledge to specific situations. These alternative configurations do not sit outside dominant
arrangements. They are enacted within the same broader landscape of flows and constraints, but point

towards more contextually grounded forms of transformation.

The effects of these dynamics are uneven. While dominant interpretations of innovation which aspire
towards universalist technology frontiers continue to structure who is most readily recognised as an
innovator or transformation catalyst, alternative practices create openings - however partial - for
different subjectivities to emerge. These openings may be fragile, temporary, or only locally recognised,
but they nonetheless expand what transformation can look like and who can participate in it. Seen in
this way, transformation is not a singular process moving in a single direction, but a field of ongoing
negotiation. It involves the continual reproduction of more dominant ways of ordering spatial relations
alongside the emergence of alternative ways of relating actors, places and practices. The significance of
these alternatives does not depend on their immediate dominance. In the context of this thesis, their
significance rather lies in expanding the range of African energy futures considered possible by making

different configurations thinkable and practicable.
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8.2 Limitations and further work

Several limitations of this thesis point towards productive avenues for future research. First, the
subjectivities and power geometries identified here emerge from a specific set of empirical cases and
from the research design through which they were assembled. The analysis therefore does not seek to
provide an exhaustive account of the possible ways in which actors may be positioned within, or make
sense of, transformation. Other configurations, subject positions and spatial relations are undoubtedly
enacted in different contexts and sectors. My contribution here lies less in identifying a definitive set of
transformation subjectivities than in demonstrating how actors claim, negotiate and move between
subject positions associated with different power geometries. The findings suggest that there are always
multiple possibilities for how actors may be understood in relation to transformation, even where

particular configurations become more strongly stabilised than others.

Second, while the thesis has shown how different subject positions are associated with particular
interpretations of innovation and transformation, it has only begun to explore how these positions
intersect with other dimensions of social difference. Questions of gender, class, age, ethnicity,
nationality and professional identity appear throughout the empirical material, but they were not the
primary focus of analysis. Future research could build upon the framework developed here to examine
more systematically how innovation and transformation subjectivities are shaped through the
intersection of multiple social categories and forms of power. Such work could provide a more detailed
understanding of why some actors are more readily recognised as innovators, experts or transformation

catalysts than others, and how these recognitions vary across contexts.

Third, the thesis has primarily focused on how actors understand, articulate and perform different
positions within transformation. While this provides insight into the interpretative dimensions of
transformation, further research could examine more closely how these subject positions are sustained,
contested or transformed over time. Longitudinal research could be particularly valuable in tracing how
shifts in funding arrangements, policy priorities, technological trajectories or institutional structures
affect the positions available to different actors and the power geometries through which transformation

is organised over time.

Finally, the theorisation I have developed in this thesis may be useful beyond the empirical settings
examined in this thesis. Future work could apply, refine or challenge the concepts of power geometries
and transformation subjectivities in different geographical regions, sectors and domains of
sustainability transformation. This kind of work might help to establish which aspects of the patterns
identified here are specific to the cases examined and which may reflect broader dynamics in the

organisation of innovation and transformation (whilst remaining cautious about generalisation).

Taken together, these limitations point towards a broader research agenda concerned with the
relationship between spatial relations, subjectivities, innovation and transformation. By drawing
attention to how actors are positioned within different configurations of knowledge, capital and
technology, this thesis opens up further questions about how alternative ways of organising

transformation become imaginable, legitimate and actionable.
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Disclosure statement on usage of artificial

intelligence

Large Language Models such as ChatGPT were not widely available at the outset of my PhD (Lee, 2025),
and Articles 1, 2, 4 and 5 were produced entirely without them. I have been a relatively late adopter of
the technology, and I remain an intermittent user; a combination of initial ignorance of its capabilities
and some (remaining) suspicion about its impacts upon both myself and wider society. However I have
used ChatGPT sparingly in the later stages of this PhD to develop Article 3 and this thesis kappa in two
ways. First, I have used it on occasion as a tool for clarifying theoretical concepts or checking my
interpretations. For instance, I used it to help unpack Butler (2010)’s distinction between illocutionary
and perlocutionary performatives when I initially struggled to fully grasp the difference, whilst sensing
it was highly relevant to my work. I have also experimented with using it more playfully - for example,
asking it to narrate a fictionalised argument between theorists based on their conflicting claims. I do
not treat this as a reliable reflection of their work, and acknowledge some tension in having done this
due to the likelihood that these theorists have not consented to LLMs being trained on their work.
Second, I have used ChatGPT as a practical tool to suggest reductions in word count, given my habitual

tendency to write excessively lengthy drafts. I review and selectively apply these suggestions.

Both of these uses have been guided by principles which have emerged somewhat organically through
ongoing internal dialogue (as well as seemingly unavoidable conversation amongst friends and
colleagues about AI). First, I do not use LLMs to do data collection or analysis. Whilst I do not propose
this as a dogmatic rule to be followed by all academics, I personally believe that doing qualitative
analysis of the kind I undertake in this thesis is best undertaken by a (human) author. It has enabled
me to become deeply familiar with the source material, helped me to see patterns, re-engaged micro-
observations from the original fieldwork I thought I had forgotten (particularly around gendered and
racialised elements of subjectivities), and ultimately led me to feel confident in defending this analysis.
Second, I do not use LLMs to write original text, only to cut it. As a social scientist, my positionality
would be fundamentally altered if a LLM analysed or wrote this thesis on my behalf (Jowsey et al.,
2025). I attribute significant personal importance to being able to clearly recognise this work as my
own, for better or worse (see Section 4.7). Whilst I do not cast judgement on works of more involved co-
production between humans and LLMs (and my limited usage of LLMs in the ways described above
means it can still be understood as such an act of co-production), I do not believe my usage of LLMs has

fundamentally altered my positionality as the author of this thesis.
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Annex 1: Approaches to data across the thesis

articles
Article | Data collected for article Means of data Actors that the data relates
collection and to
analysis
A1 e Academic articles focused | e Targeted Boolean | e Diverse set of actors who are
on energy which engage | search strings to | understood to somehow either
with the concept | shortlist articles participate in or be affected by
“innovation” from a range of | e Literature review - close | innovation
sub-disciplines and fields reading of selected | e Both actors and roles spread
e Articles from across the | articles across the world - widely
world, subsets of articles | e« Thematic analysis and | divergent
from a) authors based in | qualitative coding using | e Particular focus on actors
Africa and b) writing about Excel involved in innovation related
Africa to African countries including
Rwanda
A2 e Accounts and practices of | e Semi-structured e Transnational actors who are
actors across the world who | interviews and | understood by respondents to
position  themselves as | observation somehow either participate in
somehow contributing to | e Literature review - close or be affected by energy
energy systems change in | reading of selected | systems change benefiting
Rwanda articles people within Rwanda
e Grey literature (e.g. policies | ¢ Thematic analysis and (including end wusers of
and strategies) pertaining to qualitative coding using | innovation outputs in Rwanda)
energy systems change in | NVivo
Rwanda
A3 e Accounts and practices of | ¢ Same as Article 2 e Transnational actors who are
actors within Rwanda who understood to somehow be
have a stake in efforts to relevant to efforts to practise
practice innovation at IPRC innovation at IPRC Tumba.
Tumba college e This includes for example staff
e Grey literature (e.g. policies and students, surrounding
and strategies) connecting communities, wider actors
higher education, within Rwanda (e.g. private
innovation and sectoral sector, policy, regulatory) and
transformation in Rwanda actors outside Rwanda who




certain actors at Tumba aspire

towards, for example

e Accounts of actors across
the world who are involved
in the flow of climate finance
for technological innovation
upstream and downstream
of CF Investments, a venture

capital impact investor

and external
from CF

Investments including deal

Internal

materials

flow data, internal policies

and strategies

e Semi-structured
interviews

e Literature review - close
reading of selected
articles

e Thematic analysis and
qualitative coding using

NVivo

Transnational actors who are
understood to be relevant to
efforts to practise innovation
engendered by climate finance
disbursed by CF Investments,
centred on Kigali, Rwanda as
CF Investments’ regional hub
of activities

Relevant actors include end
users of innovation outputs in

countries across Africa

¢ Bibliometric data about
funding, location of
institutional authorship,

citations and collaborative
networks for academic
articles pertaining to energy
income

policy in lower

countries

e Targeted Boolean

search strings to
identify relevant articles
and to gather relevant
data

e Bibliometric regression
and network analysis to
reveal correlations and

relationships

Transnational actors who fund,
cite and/or conduct academic
research advising topics related
to policy-driven energy systems
income

change in lower

countries including Rwanda






