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The uptake and diffusion of solar power in Africa: socio-cultural and political insights on
a rapidly emerging socio-technical transition

Abstract

In recent years, we have witnessed a rapid market-driven growth in solar PV technology uptake
and diffusion, across various geographies and scales in Africa. In this introduction paper we
position the contributions to the special issue in the context of the wider literature on sustainable
energy access and summarises the contributions of the papers herein, all of which focus on various
aspects of the 'solar transition' in Africa. Engaging empirically with the rapidly evolving socio-
technical transition that is taking place around solar PV in Africa, we argue that there is an urgent
need for greater attention to the neglected socio-cultural and political dimensions of sustainable
energy access, dimensions that are vital to understand if ambitious global SDG commitments to
achieving sustainable energy for all (ever, let alone by 2030) are to be achieved. This special issue
includes papers on the: systemic and socio-technical nature of energy access transitions; politics
and political economy of energy access; gendered dimensions of energy access; critical STS
perspectives on the dominant, technologically determinist framing of energy access and
implications for marginalising local actors, and; (for the first time in the energy access literature),
application of social practice perspectives on energy access. The result is a diverse range of
empirically grounded, theoretically and methodologically novel (in relation to the existing literature)
approaches, providing important new insights into how to understand the neglected socio-cultural
and political dimensions of sustainable energy access, whilst simultaneously increasing our
understanding thereof.

1. Introduction

1.1 billion people lack access to electricity [1] — a vital pre-cursor of multiple aspects of
human development and economic growth [2]. In Africa, this issue is more acute than on any other
continent, with only around 43% of those in sub-Saharan Africa (SSA) able to access electricity [1].
Despite a global policy consensus, however, we are not on target to meet international
commitments to provide “sustainable energy for all” (SE4All) by 2030 [3], a fact confirmed during
a review of progress towards SDG7 by the UN High-Level Political Forum in 2018. There is
therefore an urgent need for new thinking on how global efforts can be accelerated, and how they
can operate with other initiatives to promote socially just sustainable energy provision.

We would argue that a fundamental part of these efforts includes the need to re-examine
the ways in which transitions towards sustainable energy provision can be achieved; and that this
requires a reframing of the ways in which the challenges are understood and acted upon. As the
introduction to a previous special issue (SI) in this journal observed [4], energy provision is a field
dominated by the disciplines of engineering and economics, and is thus preoccupied with the
financial and technical dimensions of the challenge. The door is wide open, therefore, for critical
social science voices to join the debate. Doing so may help us avoid the traps of technological
determinism implicit in much engineering and economics based analyses. In particular, there is a
need to attend to the neglected socio-cultural and political dimensions of sustainable energy
provision.

The aforementioned SI — “Renewable Energy in Sub-Saharan Africa: Contributions from
the Social Sciences” (Vol. 5) — covered a range of energy issues and technologies, setting out a
broad agenda for social scientists conducting research on renewable energy in Africa [4]. It made
an important contribution across multiple areas; a contribution that, in this SI, we seek to build
upon and extend in two ways. First, the current SI focuses predominantly on photovoltaics (solar
PV) in Africa as opposed to renewable energy in general. This is warranted by the astonishing pace
and scale at which solar PV is diffusing across the African continent, together with a plethora of
new business models and an increasing emphasis (especially by donors) on the private sector and
“entrepreneurs’ as key actors for driving this change [5, 6, 7]. A core aim of this SI is therefore to
explore, from critical social science perspectives, the dimensions and driving forces of this
particular “socio-technical transition”.



Second, and perhaps more critically, we seck to draw a marker in the sand of social science
research in the field of sustainable energy research in Africa and beyond. In particular, we
emphasise, and demonstrate the value of, work that focusses on the socio-cultural and political
dimensions of energy access. This does not mean we neglect technology or finance; these
dimensions are addressed in all the contributions. The perspectives showcased here, however,
position technology and finance within broader socio-cultural and political realities that, as the
papers demonstrate, often fundamentally determine the success of energy access initiatives. Some
papers focus directly on the social or political; in many, these considerations are operationalized
via more sophisticated understandings of innovation and broader processes of socio-technical
change.

Furthermore, a focus on the socio-cultural and political dynamics of energy access
connects this SI’s contributions with critical social science scholarship on sustainability more
broadly. This includes contemporary engagement with ideas of “sustainability transformations” [§]
and socially-just sustainable development [9], as well as the push-back against managerialist
concepts such as the “nexus” (e.g. between energy, water, food, climate, etc.) [10]. It also intersects
with critical accounts of financialisation and accumulation in the context of sustainability
transformations [e.g. 11, 12], and the increasing neoliberalisation of development policy and
practice [13]. Each of the 13 papers in this SI develops empirically-grounded analysis and argument,
providing important insights in their own right. But, together, they constitute a diverse collection
of voices, cases, conceptual tools and methodological techniques. We hope this plurality of
perspectives, alongside other critical social science work now emerging in the field (reviewed
further below), opens up energy-access debates by stimulating new thinking and new directions in
research, policy and practice.

In the next section, after discussing the relevance of focussing on solar PV in Africa, we
position this SI within the emerging social science literature on sustainable energy access. In section
3, we discuss some methodological aspects of the SI, including reflections on the process of
convening the set of papers, noteworthy methodological innovations in regard to the energy access
literature, and the geographical coverage of the SI’s papers. We then summarise the contributions
made by the papers before ending with some conclusions, including the SI’s relevance to policy
and practice.

2. Solar PV, Africa and the socio-cultural turn in energy research

Across Africa, market forces are working to complement or replace the role of state and
donor agencies in supporting solar PV, previously considered a ‘niche’ technology [14, 15, 16].
Investment is occurring at multiple scales, from pico-solar products and solar home systems
(SHS:s), to mini-grids, village-based charging stations and large-scale multi-megawatt on-grid PV
installations [6]. These trends are, however, manifesting unevenly across political and economic
boundaries. While several authors point to the central importance of understanding the political
and socio-cultural dimensions to the technological transition taking place across developing
countries, few authors have explored these aspects in empirical depth. Indeed, as we noted above,
the wider topic of sustainable energy has been predominantly analysed from the perspectives of
technological change/innovations and economic feasibility studies, within a field dominated by the
disciplines of economics and engineering. This two-dimensional “technology-finance” perspective
has resulted in a “scholarly deficit” [15] in research on solar PV, and sustainable energy in
developing countries more broadly, despite the increasingly high-profile international policy
attention to the sustainable energy agenda (e.g. the UN’s SE4All commitment and the Sustainable
Development Goal, SDG7). Equally, it is useful to reflect on the relationship between cultural,
political and social transitions themselves, and how these, in turn, shape, steer and drive market
forces and the transition to solar PV technology.

Some recent work on sustainable energy has witnessed the beginnings of a “socio-cultural
turn” [15]. A small number of contributions, including a handful from the previous ERSS SI on
renewable energy in Africa, operationalize theoretical insights from social anthropology [17, 18,
19, 20, 21, 22], socio-technical transitions [16, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32], and common-
pool resource management perspectives [33], and there is a growing (albeit arguably still too small)
literature on the gender dimensions of energy and development [e.g. 34, 35, 36]. Work on the



political aspects, however, is almost non-existent, save for a handful of contributions dealing with
energy, climate change and development more broadly [37, 38, 39, 40, 41, 42, but see 43].

A gap thus exists in understanding the political and socio-cultural dimensions to this
rapidly unfolding transition. Detailed analyses can provide insights into the importance and
implications of these neglected dimensions in the process of creating or facilitating markets for
small-scale PV; in adopting certain policy instruments; in initiating, designing, negotiating and
constructing large-scale PV projects; and, crucially, in seeking to understand the extent to which
poor and marginalised women and men will gain or lose from these different pathways [c.f. 9] to
electrification. As such, this SI seeks to explore some of the fundamental development implications
of new markets and technology diffusion: e.g. capacity strengthening and the industrial spill-over
effects of the transition to solar PV; or the ways in which the increased emphasis on neoliberal
market-based interventions and entreprencurialism privileges the interests of some actors over
others, with material implications for the poor and marginalised. Such analysis is also important as
the transition to sustainable energy access is highly uneven across different countries and varies
sharply within countries, across urban and rural contexts, and between high and low-income
communities [44, 45].

3. Methodologies

Here, we point to two noteworthy methodological innovations presented in this SI before
discussing the geographical coverage of the papers. We then describe and reflect upon the process
for selecting the SI’s papers, including a few thoughts on what could explain the under-
representation of African authorship, in the final selection.

3.1 Methodological innovations in this special issue

Similar to this journal’s eatrlier SI on renewable energy in Africa, the papers here
operationalize mostly qualitative research techniques, often with a focus on in-depth case studies.
Two observations are, however, particularly noteworthy. The first is the emergence of the
application of ethnographic research methods, adding to a small number of “energy
ethnographies” such as those in another recent ERSS SI on energy and ethics [46], on sustainable
energy access in India [47], and the energy metabolism of a Gambian village [48]. The
ethnographies presented in several of the papers in this current SI give prominence to social
constructions of the everyday lived realities of the poor and marginalised; those “passive” actors
who are often uncritically assumed to benefit from the interventions and policies debated by energy
and development analysts and academics. Perhaps unsurprisingly, as will become clear below, this
ethnographic focus is coupled with the application of more critical theoretical perspectives, such
as social practice theory, and those from the field of science and technology studies (STS).

The second methodological observation refers to the application of action research
techniques. These are mostly by the same authors who, based on similar action research,
contributed to the earlier SI on renewable energy in Africa. In particular, Ulsrud and Winther, and
Winther et al, operationalize such an approach, demonstrating ways in which it is possible to
conduct critical social science research in the energy and development field, whilst also being
practitioners and agents of change.

3.2 Geographic coverage of the papers

It is worth pausing briefly to note this SI’s physical geographic coverage across Africa. The
original call for papers was open to work about anywhere in Africa. Yet, as illustrated in Table 1,
the result is a collection of papers heavily skewed towards East Africa: Kenya dominates, and
North and Southern African countries are not represented at all (except in Batchelor et al’s paper
which presents a meta-analysis of the whole of Africa).

Table 1: Representation of African countries as case studies within this SI
Country Number of case studies in this SI
Kenya 9




Tanzania
Rwanda
Uganda
Malawi
Ghana
Senegal
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This suggests a need for critical reflection on why this bias exists and the need to address this in
future research. Kenya is a fascinating place to study solar PV, with one of the most successful per
capita markets for off-grid solar in the world [15]. It is increasingly embracing neoliberal ideals,
providing a fertile context to study, for example, the emergence of pay-as-you-go (PAYG) business
models and the implications of neoliberal development approaches in the sustainable energy access
space. Nevertheless, it is concerning if research is not emerging that focusses elsewhere. Without
it, we will miss the socio-cultural and political specificities of sustainable energy access that vary
significantly across multiple national and intra-national contexts.

3.3. Positionality and bias amongst authors and editors

As well as the need to address bias in the geographic focus of the papers herein, it is also
important to acknowledge the relative lack of African authors or editors [c.f. 49, 50], despite an
open call for abstracts, advertised through what, to many readers, will be considered the “usual”
networks in energy and development research and complemented with some direct solicitations.
Whilst we cannot provide definitive explanations for the under-representation of African
authorship in this SI, we would suggest that the selection of papers is an artefact of a complex set
of issues, not all of which we ourselves can identify. Nevertheless, we can attempt to offer
speculative thoughts on what some of these issues may be.

The first, and in hindsight obvious, issue is our failure to include a scholar from an African
institution as one of the guest editors; something that demands reflection and learning, and
something that could be easily remedied in any future SI convenorship. The idea for this SI
emerged organically out of discussions we had during various other collaborative activities in which
we have been engaged. From this standpoint, the editorial team was assumed rather than reflected
upon. Second, the critical social science field related to energy and development in Africa is
possibly small, and so the potential for eliciting the work of African scholars may be constrained.
Third, we would anticipate the initial reach of the open call to be a factor. Not all those working
in energy and development, wherever they are, would necessarily have seen the call, perhaps for
reasons, amongst others, of technical or social connectivity (e.g. not being part of the professional
networks we used). Fourth, the need for papers written in English is itself exclusionary, creating a
bias towards Anglophone Africa. Fifth, not all those with interesting insights about energy and
development are able to access the funding required to conduct research and write academic
papers, even if they have the time and inclination to do so. Moreover, the overwhelming bulk of
funding for research in Africa is targeted at agriculture and health, alongside a growing interest in
funding science, technology, engineering and mathematics topics [50, 51]. We might surmise from
this that even where research on sustainable energy access is being funded, much of it may be
steered towards engineering and economics. For this SI, we requested specifically for papers that
were not focussed exclusively on the engineering and economics of solar PV in Africa. Finally, our
editorial decisions may have been affected by biases we are unable even to notice. For example
(amongst others), although we have all worked as analysts and practitioners in energy and
development in SSA settings, as Europeans, we have been trained in particular understandings and
inevitably interpret sustainable energy challenges in Africa in particular ways, potentially conflicting
with what African scholars would consider important. Each of these raises questions about equity
in academia and the institutions necessary for enabling a plurality of voices to be heard, with
implications for funding, social science systems in Africa (and elsewhere), and other issues of equity
across “the academy”. As we noted above, we are unable to answer these questions but they
deserve serious research and attention.

4. Contributions of papers in this special issue



In this final section, we focus on summarising the various contributions of this SI’s papers,
with particular emphasis on the emergence of theoretical perspectives that have not been applied
before (or applied in only a small number of cases) to the analysis of sustainable energy access.

4.1. Systems thinking

A significant recent move within the energy access literature has been the introduction of
innovation systems thinking. This field emerged originally from attempts by innovation studies
scholars to address the failure of neo-classical economics to account for the role of innovation in
economic growth, developing into the National Innovation System concept [52]. Subsequent work
has created related but different innovation system concepts: e.g. technology (TIS), regional (RIS)
or sectoral innovation systems (SIS) [53]. Recent work argues that innovation systems thinking has
much to contribute in understanding energy access challenges in developing (and particularly low-
income) countries, where innovation systems are often weak or non-existent, particularly around
newer energy technologies such as solar PV [15, 54].

Several authors in this SI operationalize an innovation systems perspective, often
integrated with other conceptual frameworks, such as socio-technical transitions, social practice
theory, or both. Hansen et al.’s paper focusses solely on an innovation systems perspective. They
apply SIS to analyse the differences in the development and organisation of markets for large and
small-scale applications of wind and solar PV in Kenya. Importantly, they observe greater
similarities between large-scale wind and solar, and between small-scale wind and solar, than
between large and small-scale wind, or large and small-scale solar. This suggests the need to
disaggregate within sectors on the basis of size when applying the SIS approach, with perhaps
different innovation systems present within broadly defined sectors. Their analysis also emphasises
how energy and development pathways, particularly in relation to inclusiveness and sustainability,
can be impacted by choices around size rather than the energy technology itself: “The size choice
is at the core as a defining element of alternative renewable electrification paradigms, regardless of
whether electrification is achieved by harnessing the sun, wind or water flows.” Similar to Lema et
al. [55], they emphasise local technology production, using local services and labour for
construction and maintenance, as being core to the inclusiveness of such paradigms, with implicit
questions about who gains from different scales of electricity provision: e.g. remote rural
communities versus grid-connected industrial interests.

4.2. System builders

As well as recognising the relevance of building innovation systems to improve access to
solar PV (and other renewable energy technologies) in developing countries, recent work also
emphasises the role key actors play in actually building these systems; actors who might be
described as “innovation system builders” [15, 54]. In this regard, Pedersen and Nygaard present
an incisive analysis of the institutional work of innovation system builders who are attempting to
implement solar mini-grids in Kenya’s PV niche. Here we see the efforts of these private sector
niche actors to confront powerful regime actors in Kenya’s electricity sector, and we see how,
despite the electricity utility’s recent unbundling, state actors continue to dominate the electricity
“market”. A particularly novel theoretical contribution of the paper is its demonstration of the
“institutional work” conducted by system builders, highlighting, in particular, their “cognitive
institutional work” (to enhance acceptance of mini-grid technologies) and their “normative
institutional work” where they attempt to establish a shared world view between entrenched ex-
state actors and the private-sector led off-grid model they are pursuing. Here issues of equity and
social justice are brought to bear in a range of ways, including through discursive tropes [50]
employed by private sector actors. For example, the term “we are all Kenyans”, coined by the ex-
state electricity monopoly, is used to argue for a universal electricity tariff. A universal tariff would
disadvantage off-grid solutions, which are higher-cost when only the end-price paid per unit
consumed is considered. But private sector system builders have turned the “we are all Kenyans”
trope on its head, using it to argue they should therefore have the same access to subsidies as the
ex-state-owned network infrastructure company so as to facilitate electricity access in areas of the
country where grid access is prohibitively expensive.



As well as demonstrating this institutional work, Pedersen and Nygaard articulate the legal
and economic barriers these system builders face in attempting to establish mini-grids in Kenya.
Their paper, like several others in this SI, demonstrates the analytical traction possible from using
a socio-technical transitions perspective. And it is an implicit demonstration of how efforts to
achieve sustainable energy access are fundamentally political, where actors face resistance from
entrenched interests and so must do political work (“institutional work” to use the authors’
preferred term) to influence and overcome this resistance.

4.3. Socio-technical perspectives

Many of the papers in this SI draw on socio-technical transitions concepts, especially the
multi-level perspective (MLP) [57] and strategic niche management [58]. Whilst this is a burgeoning
tield, it is only recently that its applicability and evolution in the context of developing countries
has emerged, including a recent special issue on the topic [see 59, 60]. Its application to the issue
of sustainable energy access is more recent still, with a couple of early examples from 2011 and a
more recent run of papers building momentum around this specific application of socio-technical
transitions theory [15, 16, 23, 24, 25, 26, 27, 28, 42, 54, 61]. In essence, a socio-technical
understanding of sustainable energy access reveals how technologies and their use within society
co-evolve, often leading to lock-in and path dependency. Niches of new technology-use, such as
for off-grid solar PV, provide spaces within which to learn how the niche-technology can compete
with existing regimes of energy supply and use (e.g. kerosene-use and related cultural practices
around cooking and lighting, and the entrenched interests involved in kerosene-supply). The MLP
also conceptualises “landscape” pressures beyond regimes, which can exert broader pressures that
might lead to change. It is this focus on understanding how change towards more sustainable
transitions might be achieved that is at the root of most socio-technical transitions-inspired
analysis.

In this SI, contributions variously add to the emerging body of work that applies socio-
technical transitions to understanding sustainable energy access in the Global South. We have
already discussed the paper by Pedersen and Nygaard, who use the MLP to position their deeper
analysis. But other papers, reviewed in more detail below, also apply socio-technical transitions
perspectives. Rodriguez-Manotas et al. operationalize an MLP perspective to analyse the
construction in Rwanda of the largest on-grid solar PV plant in SSA; Byrne et al. integrate strategic
niche management with political economy perspectives to analyse off-grid solar PV in Kenya;
Ulsrud et al. fuse insights from socio-technical-inspired perspectives and social practice approaches
to analyse village-level solar PV in Kenya; and Davies analyses socio-technical arrangements
through three different “market devices” in Kenya, Uganda and Malawi.

Each paper tends to use the MLP or strategic niche management as a broad organising
framework, which then allows the application of additional conceptual perspectives for more
focussed considerations germane to analysing solar PV and sustainable energy access within the
African countries of interest. This is characteristic of other contributions that intersect with work
on energy access in Africa — e.g. analysis by Newell and Phillips [40] of the political economy of
energy transitions in Kenya — implying that many scholars find socio-technical transitions
frameworks useful at a framing level, but find them in need of more nuanced and detailed
conceptual tools in order to understand how sustainable energy access and inclusive development
is, is not, or might be achieved.

4.4. Social practice

A potentially ground-breaking contribution of this SI is to showcase the analytical
relevance of a social practice-based approach to understanding energy access in developing
countries. Social practice theory has been developed by scholars such as Shove and Walker [e.g.
62, 63, 64] for understanding energy and energy demand in industrialised countries, building on
seminal works by Schatzki [65, 66, 67]. The analytical purchase of social practice theory rests on
asking the question “what is energy for” [as Shove and Walker put it, 62]. It recognises that people
do not want energy; rather, they want to read, or cook, stay healthy, or to communicate, all of
which are facilitated by energy. Whilst some past work has alluded to the potential importance of



a social practice perspective in the context of sustainable energy access [15], and arguably socio-
technical transitions perspectives operationalize aspects of it, particularly through early engagement
with Giddens’ [68] ideas, three papers in this SI apply it explicitly to analyse sustainable energy
access, and one paper rests an important aspect of its argument on the concept of social practice.

In their paper, Boamah and Rothfuf3 study the use of SHSs in Ghana by what they describe
as “a new energy elite”. They demonstrate how those in this social group have adapted their social
practices to the availability and use of decentralized solar as a strategy to counter the unreliability
and perceived expense of grid-based electricity. This, they emphasise, does not belittle the role of
finance or technological availability, but their analysis reveals the social practices of technology
users as an additional dimension, which is equally relevant to understanding why and how solar
technologies are adopted. In the case of Ghana, it was the new social practices that evolved through
grid-based electricity — for example, watching TV, refrigerating food and drink, illuminating more
rooms for longer — that this new energy elite adapted to SHS-based electricity once grid-based
electricity became less reliable and more expensive.

The second paper using a social practice approach is Ulsrud et al.’s, where they combine
it with socio-technical and innovation systems perspectives to analyse village-level solar
interventions in India, Senegal and Kenya. They emphasise how:

“Social practice theory provides important insights on this interrelationship due to the
repetitive character of energy provision and use and the way material and socio-cultural
structures such as local knowledge, ideas of progress, norms and values shape what people
do with energy ... Energy practices may in turn influence the operational and economic
sustainability of the electricity provision and the qualities of the electricity services.”

From this perspective they ask the question; “What happened when the hopeful visions
[of village-level solar electrification project implementers] and socio-technical designs met social
realities?” This highlights how the technical eventually meets the social, which is fundamental to
the success of the technical.

Similar to Hansen et al., Ulsrud et al. also attend to scale, choosing to focus on village-
scale electrification, including mini-grids, energy charging centres and other small-scale solar
applications in villages. They argue this is necessary to understand the different types of knowledge,
policies and support that are required at this scale of solar application in contrast to individual
standalone systems, or to centralized grid-connected electricity supply. They also argue that village-
level systems are important for increasing the range of electricity services available to communities,
overcoming the need for individual equipment investment and maintenance, and providing
opportunities for more power-demanding equipment (with implications for how electricity access
facilitates economic activity [e.g. see 69, 70]). Similarly to Pedersen and Nygaard, they acknowledge
the importance of a supportive regulatory environment for the success of village level
electrification projects although, interestingly, they report positively on this in relation to Kenya
(conflicting with Pedersen and Nygaard’s findings) whilst identifying regulatory barriers in Senegal.
But in both Kenya and Senegal, Ulsrud et al. argue that the limited ability of poor people to pay
for electricity services is prohibitive to flexible design and implementation of village-level
electrification projects, having observed that flexibility in project planning and implementation is
a key criterion of success.

The third paper in this SI to use a social practice approach is Winther and Ulsrud, who
analyse the gendered dimensions of electricity access. They examine how solar-powered access to
electricity at two different sites in Kenya contributes, or not, to women’s empowerment. Based on
Shove’s work [71], they examine different systems of solar-powered provision and types of end
users within specific socio-cultural contexts, focussing on who is and is not able to obtain access
to energy services. They show “...that the issue of access is not only, or even mainly, a question of
technology, but about ideas about users, processes of implementation and organization of supply,
and end-users’ needs, social positions and aspirations.”

In support of this finding, Winther and Ulsrud provide a detailed account of the various
ways that different modes of provision empower or subjugate women. For example, we see how,
for household-based solar systems, women are often subjugated in decision-making processes,
with choices made by the male head of the household to prioritise lights in bathrooms and



bedrooms but not kitchens. This is in line with earlier research by Jacobson in Kenya [72], and
Kumar finds similar gendered access in Bihar in India [47]. The intersection between availability of
electric light and levels of domestic violence is also brought to the fore, where general access to
light in the home may reduce incidences of domestic violence, even if women do not benefit in
other ways from electricity access, such as in the kitchen.

The paper also reports on an action research project in which the authors have been
involved, where a village energy centre was established and deliberately staffed by women who
were trained in India to assemble and maintain solar systems. As well as observing how the flexible
renting and recharging of lanterns from the energy centre provided women in the village with more
autonomy over decisions as to where electric light is used, Winther and Ulsrud demonstrate how
the women-targeted approach has had broader implications for women’s empowerment in the
village. Social norms began to be challenged as men expressed surprise and respect for the women
and their ability to provide electricity services — an impact that the authors suggest may be amplified
by the perception of electricity as modernity. Thus, the authors recommend that policy makers and
practitioners move urgently to mainstream the integration of women in the planning, management
and operation of energy programmes and projects.

In addition to these three papers that use practice theory, Batchelor et al. consider the
potential for solar-powered cooking in Africa, emphasising the requirement for meaningful analysis
to begin with understanding the social practices that sustainable energy technologies are assumed
to facilitate. Whilst they do not draw from the social practice literature, they are heavily critical of
existing investment in improved cook stoves due to the tendency to focus on “...the mechanisms
to distribute new and supposedly improved technology, rather than understanding the cooking
practices of those being encouraged to adopt it.” They argue this is critical because, as a direct
consequence of this failure to begin with an understanding of cooking practices, ““...access to
cleaner cooking solutions alone is clearly not translating into sustained new patterns of cooking.”

The paper is interesting for two other reasons. First, it uses future-casting in building a
case for the role that solar cooking can and (they imply) will play in Africa. Second, and perhaps
more interesting, is that the authors are happy to advocate strongly for their position. For example:
“We state clearly - what was once seen as an unrealistic dream just a few years ago, could in fact
be a game changer in the very near future, bringing modern cooking infrastructure and energy to
all.” And later in the paper: “This paper forms part of a broader programme of work that began
with Batchelor's (2013) proposition that by 2020, the monthly cost of cooking on a solar home
system would be comparable with current expenditures on charcoal.” Whilst some readers might
baulk at such bold statements and advocacy which stray from the academic norm, the approach is
transparent in regard to the positionality of the researchers and acknowledges their own personal
interests, as well as providing a clear position statement for policy makers and practitioners.

4.5. Politics and political economy

Another key contribution of several papers in this SI (implicitly and explicitly) is a focus
on the politics and broader political economy of sustainable energy access in Africa. Rodriguez-
Manotas et al.’s paper examines the politics of energy transitions. Using the MLP from the socio-
technical transitions literature, the paper focusses on issues of agency and politics in the
construction in Rwanda of the largest grid-connected solar project in SSA. In line with other recent
political economy analyses of energy transitions in SSA [e.g. 40, 42, 73], they analyse competing
development visions, material interests, the power of capitalist institutions in setting the terms of
transitions, and what this means for distributional politics:

“Transitions are not neutral processes but entail ‘social’, ‘material’ and the ‘political’...,
and the actors driving the processes have vested interests and varying levels of power.
Further, this power is not concentrated at a particular level (e.g. niche or regime) or within
specific actors, but differing degrees of power is dispersed across a number of actors at
numerous levels... This also relates to the politics of sustainable development and the
politics of science and technology at large...”



The story this enables them to tell is of the coalescing of multiple different interests and
visions, in a project that was ultimately fast-tracked due to strong top-down approval and
“aggressive leadership” at the highest levels of government. Whilst we might be tempted to take
such strong leadership as a positive force in facilitating low carbon energy transitions, the authors
are cautious about whether this will underpin a wider sustainable energy transition or whether it is
“...a bubble of a nascent industry, lured by profits, low risk [because of government guarantees,
and the social currency of clean energy”, and the extent to which it aligns with more progressive
ideas of transitions or “transformations” that place democracy, free-speech and plural development
pathways at the core of meaningful positive futures [74]. Either way, Rodriguez-Manotas et al.’s
paper demonstrates how politics and power (in the political-interest sense) are fundamental to the
nature and achievement of clean energy transitions.

Byrne et al.’s paper also places the political centre stage, this time with a focus on the
broader political economy dynamics of solar PV in Kenya. Like Rodriguez-Manotas et al., they
integrate this focus with a socio-technical transitions perspective, but do so using strategic niche
management theory. They revisit their previous research on the success of the solar PV market in
Kenya [15] that, based predominantly on a combination of innovation systems and strategic niche
management, was weak in its treatment of politics. In this new paper, responding to their own
concerns and those of scholars such as Kern [75], they present a means of integrating a political
economy perspective with strategic niche management. As well as this theoretical contribution, the
paper exposes fundamental tensions between the developmentalist interventions, which (as their
earlier work demonstrated) provided the basis for the success of the solar PV market in Kenya to
date, and the neoliberal orthodoxy that dominates global agreements and donor investments at
present. Interestingly, they also show how pioneers in the solar PV space in Kenya adopted
neoliberal “market failure” language in order to leverage donor funding. These pioneers then used
this to fund activities that resemble developmental interventions, rather than the kinds of
entrepreneurial and private sector activities that the neoliberal development discourse currently
assumes holds the answers to sustainable energy access and other SDGs [see also 5]. In other
words, neoliberal rhetoric was used to leverage developmental action, and it was these
developmental activities that underpinned the widely acclaimed success of the off-grid solar PV
market in Kenya, contrary to the claims of many analysts who credit Kenya’s solar PV success to
its embrace of free-market orthodoxy.

Whilst Rodriguez-Manotas et al. and Byrne et al.’s papers are the most explicit in their
engagement with politics, other papers in the SI also engage with the political, both implicitly and
explicitly. For example, Pedersen and Nygaard’s demonstration of the “institutional work” that
private sector solar mini-grid niche actors are undertaking in Kenya is also an illustration of how
political work is fundamental to sustainable energy transitions. Here, we see work that involves,
for example, lobbying for regulatory change, building relationships with regime actors to effect
such lobbying, constructing normative discourses of how mini-grids fit with national electrification
visions. It is difficult to argue that such work is not political. Similar observations might be made,
for example, of the exclusive material impacts of alternative framings of energy access (Simmet’s
paper), solar “waste” disposal (Cross and Murray), or market devices (Davies), each of which is
reviewed below, or the issues pertaining to gender and women’s empowerment that Winther et
al.’s paper examines. This emphasis on politics is not new, either in relation to energy access [e.g.
39, 43], or socio-technical transitions research [e.g. 76, 77], but it is, arguably, under-represented in
energy access scholarship and serves to emphasise how critical it is to understand politics if we are
to understand who gains, who loses, how and why from the different approaches to policy and
practice that are currently playing out around energy access, with billions of dollars being spent

[78].
4.6. Critical perspectives on the framing of energy access

Finally, a key contribution made by papers in this SI involves a critique of the ways in
which aspects of sustainable energy access and broader energy transitions in Africa are framed, and
the material implications of this in further marginalising or excluding the already-marginalised
voices of poor countries and poor women and men therein. These papers present detailed,
empirically-grounded explorations of the ways in which such framings are playing out in Africa.



Arguably, they are critiques that all of us working in this field need to reflect upon and take seriously
— whether we are researchers, policy makers or practitioners — if we are to avoid the unconscious
bias and negative consequences that arise from our failure to properly acknowledge our own
positionalities and constructions of the “problems” around energy and development that we seek
to “solve”.

In their paper, Cross and Murray present an analysis of the framing of “solar waste” — an
issue that has gone largely un-researched until now, despite the significant amount of material that
results from solar components and systems once they break down. The authors’ research responds
to the way in which this problem was framed in a recent report commissioned by DfID, a report
that Cross and Murray claim is pivotal for the off-grid solar PV industry. Their core argument rests
on the fact that, as they say, “The problem... is no longer that no one is talking about solar waste.
The problem today is how solar waste is being discussed, in what terms, and by whom.” Based on
detailed ethnographic work in Kenya, they show how the current framing of the issue as “solar
waste” ignores the significant, established economies of repair and end-use that exist for these
materials ““... as they move through homes, repair centres and office workshops” where specific
parts and components simultaneously move through different “regimes of value” that are ignored
by the idea of “solar waste”. As such, they argue we need to account for more than just the tonnage
of “waste” and the financial value of recycled materials, as the DfID report does. Rather, following
other scholars in the field of “discard studies”, we should examine the multiple “afterlives” of solar,
not the singular “end-of-life”.

Building on traditions in critical geography and anthropology, they take this critique
further still, positioning it within a broader understanding of justice, capital accumulation and the
politics of work and labour. They direct our attention towards currently ignored sites of value,
where local actors are engaged in the afterlives of solar components, as well as beyond this to the
broader supply chains of solar, posing questions about the extent to which even ideas of
distributive justice can go far enough, failing, as they do, “...to address the politics of work and
labour across sites of mining, sourcing, assembly, and manufacturing... Meanwhile, the addition of
batteries, broken circuit boards, plastic casings and photovoltaic modules to electronic waste flows
pose new questions about whether or how the work of disposal will disproportionately distribute
risk.”

Davies’ paper shares some common ground with Cross and Murray in the way in which it
shines a light on how the marketisation of low-carbon household energy products in SSA is
increasingly resulting in (political) power asymmetries between international “macro” level actors
and local artisans and other local actors who might otherwise derive some value from an emerging
market in low-carbon energy products. Davies draws on critiques of marketization, particularly
that of Caliskan and Callon, but also drawing on concepts developed by Foucault, MacKenzie, and
Callon and Latour. This positions the paper (together with Simmet’s paper reviewed below) as only
the second time in the energy and development literature — as far as we know — that an STS-
inspired critique has been operationalized. Based on detailed ethnographic research in Kenya,
Uganda and Malawi, Davies’ analysis demonstrates how even the most seemingly benign market
devices can serve to reinforce and deepen existing inequalities between market actors at the
international and local levels (e.g. local sellers of solar lanterns and local consumers of these
lanterns). Warranties written in English, which is often not understood, are shown to be
unworkable. There is often no system for the warranty to be fulfilled: e.g. lack of receipts proving
time of purchase, international exporters only replacing whole products, thus reducing the potential
for local learning and capacity building around replacing specific failed components. Moreover, the
anticipated cost of honouring warranties is still passed on to the consumer.

Even in relation to product standardization and certification, for which there has been a
huge push in the solar lantern market in Africa in recent years (with the rationale of protecting the
interests of consumers), Davies” analysis demonstrates how these market devices can serve to
further marginalize local actors who lack the technical expertise and laboratories necessary for
testing and certifying products. Indeed, as such devices are designed by international companies,
who do have access to technical expertise and testing facilities, the devices serve also to increase
the power and enhance the interests of these international players. Overall, Davies’ analysis leaves
us with a clear picture both of the ways in which market devices can increase the complexities of



the provision of energy services and how this reinforces power asymmetries and unequal access in
favour of large international actors.

This kind of power asymmetry between the international and the local is also
demonstrated by Simmet’s critical analysis of the way in which different visions of energy
transitions in Africa act to marginalize local voices. Similar to Cloke et al. [79], Simmet
operationalizes the STS idea of “socio-technical imaginaries”. Based on ethnographic work in
Senegal that examines alternative visions of energy transitions in the country amongst three
different sets of actors, Simmet shows that an international technologically-deterministic imaginary
dominates over a locally-focussed indigenously-driven one. This is critical, because the dominant
international imaginary begins with technologies (solar modules) and assumes these will transform
society, whereas the subordinated locally-focussed imaginaries begin with social conditions from
which technologies assist the realisation of desirable futures. The result is that a particular vision
of technologically-driven development, aligned with the interests of already-powerful international
actors, is privileged while locally-situated visions are at best ignored if not actively marginalised
[and see 9].

Simmet’s analysis resonates with the emphasis of many of the other contributions to this
SI, particulatly those that explicitly focus on the political and social practice dimensions of the
diffusion of sustainable energy technologies. These are fundamental observations around the
exercise of power and how political-economic interests are served through different actors’
approaches to solar PV for electrification and “development”. They also demonstrate the
theoretical traction of STS concepts such as sociotechnical imaginaries in critically analysing energy
futures in the Global South.

5. Conclusion

We are confident that the articles gathered in this SI offer a robust challenge to the
predominance of technologically-deterministic, mainstream thinking in energy and development
research, engaging with a range of critical perspectives that offer more subtle insights into how
universal and sustainable energy access can be achieved. That s, the insights provided in the articles
offer ways of acting that can be more effective both from a physical perspective (i.e. people have
improved access to energy services), as well as from perspectives of social justice, human
development, gender equality, and so on. With contributions that take us from post-colonial
critiques of the framing of energy access (Simmet; Devies) to the significance of material solar
waste (Cross and Murray), we believe this SI will help to mark a critical point of departure for
energy access research, one that makes meaningful inroads into a social science of energy access.
From a purely academic perspective, this begins to addresses the “scholarly deficit” in the energy
access literature[15]), including novel contributions with regard to the application of social practice
theory (Boamah and Rothfuf3; Ulsrud et al; Winther and Ulsrud). From a more practical
perspective, we see that these critical approaches enable us to consider and take seriously the lived
realities of the poor and marginalised women and men whom it is assumed stand to benefit from
the rapid proliferation of interest and spending in this field. Communicating the significance of
these non-technical issues should be a priority for actors operating at the interface of energy
research, social science and energy policy advocacy. Surely, all of us engaged in work towards the
global goal of sustainable energy for all can agree that privileging these marginalised interests and
meeting the needs of poor women and men is fundamental to what we are all working towards?
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