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A B S T R A C T

In Kenya, as in many Sub-Saharan African countries, ‘clean cookstoves’ are promoted as a solution to various
health, environmental and livelihood challenges. After decades of programs, there is a need to better understand
if clean cookstoves are really transforming household energy use, and if not why not. Combining theory from
Technological Innovation Systems literature and political economy, the article highlights key weaknesses in the
sector and offers explanations for the limited success of efforts to introduce clean cookstoves to date. Clean
cookstoves remain a nascent innovation system in Kenya, its main weaknesses being lack of strategic direction,
low levels of legitimacy among government and consumers, and weak knowledge accumulation and learning. In
the absence of meaningful government engagement, technological choices and business models are influenced
by the interests and norms of external actors, including a stronger emphasis on health outcomes than other
livelihood or environmental benefits. Going forward, achieving a transformation in cooking energy use will
depend on what role national and county governments play. Fiscal incentives introduced in 2016 and work on
the country’s Sustainable Energy For All action plan are early signs of greater engagement with household
energy challenges.

1. Introduction

The health, environment and livelihood problems which result from
an estimated 2.7 billion people globally depending on biomass to meet
their basic energy needs are well documented (Kshirsagar and
Kalamkar, 2014). In response, governments, civil society, technology
entrepreneurs and international development organisations have over
several decades sought to introduce more efficient cookstoves and
cleaner fuels (which we refer to through this paper as ‘cleaner cook-
stoves’, or CCS), particularly in low- and middle-income countries
where household biomass dependence is highest (Urmee and Gyamfi,
2014).

CCS may offer the allure of a ‘triple dividend’ (Lewis and
Pattanayak, 2012), but the underwhelming accomplishments of over
three decades of activity illustrates how difficult it is to actually achieve
major transformation in household energy use and cooking behaviour.
Given the importance of tackling these problems, we need to better
understand if clean cooking is working as an effective and legitimate
solution, and if not why not.

In this paper, we explore this question in the case of Kenya. Nearly
40% of Kenyans rely on biomass for cooking, higher rates than in many
countries of Sub-Saharan Africa (IEA, 2014), while up to 90% (around

42 million people) use biomass as part of their cooking energy mix and
only 6% regularly use ‘clean’ cooking fuels (World Health Organisation,
2016). Around 35 million Kenyans don’t have access to electricity (IEA,
2014). Cooking with biomass is a major source of indoor air pollution,
which is responsible for around 600,000 deaths annually across Africa
(World Health Organisation, 2016), significantly more of which are
women than men (Bruce et al., 2006).

Since the first attempts to introduce CCS in Kenya in the early
1980’s, a considerable number of programs and technologies have been
rolled out in the hope of changing the way households use energy for
cooking. There is no single published overview of all of these efforts,
however decades on from the earliest programs several interesting
patterns are visible. First, biomass reliance is still high, and since the
fairly rudimentary Kenya Ceramic Jiko (KCJ) was introduced in the
1980s there has been no subsequent large-scale shift in the technologies
households use for cooking. Second, CCS initiatives appear almost al-
ways to have been internationally instigated, with few if any docu-
mented examples of a clean cooking agenda emerging from either
biomass dependent communities themselves or from the Kenyan gov-
ernment. Third, there is a dearth of published analysis of all of this
effort over decades, of what has been tried and how effective it has been
in solving problems for Kenyan communities or in achieving scale. Each
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of these observations is intriguing in its own right, but also leads us to
wonder whether the absence of market transformation, the dominance
of international actors, and the apparent gap in knowledge about all
these interventions are in some way connected.

The basic motivation for this paper, therefore, is to more closely
explore the functioning of the Kenyan clean cookstove sector. For
governments and others interested in scaling up CCS, it offers some
insights into systemic weaknesses that may need to be addressed. For
those interested in understanding the limited adoption of CCS globally,
it suggests ways in which the broader socio-political context affects
technological innovation and the cooking and energy choices presented
to biomass-dependent households.

1.1. Previous literature

Many of the published studies on clean cookstove programs globally
focus on household- or technology-specific factors that might influence
household uptake (see reviews by Kshirsagar and Kalamkar, 2014;
Lewis and Pattanayak, 2012; Stanistreet et al., 2014; Urmee and
Gyamfi, 2014). Much of this literature focuses on the role of household
choices vis-à-vis stoves and fuels (Bruce et al., 2000; Ezzati et al., 2004;
GACC, 2011; Martin et al., 2011; Mitchell, 2010; Smith et al., 2011,
2004; World Bank, 2011).

The technical performance of stoves is another regular theme
(Brooks et al., 2016; Chen et al., 2016; Graham et al., 2014; Johnson
et al., 2010; Jones, 2015; Kishore and Ramana, 2002; Sanford and
Burney, 2015; Tielsch et al., 2014), including some studies in Kenya
(Ezzati et al., 2000; Loo et al., 2016; Ochieng et al., 2013; Pilishvili
et al., 2016). Various studies look at dissemination models (Bielecki and
Wingenbach, 2014; Shrimali et al., 2011; Thurber et al., 2014), and
several identify a recent shift away from subsidized programs towards
more commercial approaches (Bailis et al., 2009; Kees and Feldman,
2011).

Further studies have looked at the relative advantages of alternative
cooking devices and fuels in relation to household needs (Ruiz-Mercado
et al., 2011), whether clean cookstoves do reduce fuel wood demand as
promised (Nepal et al., 2011), and the effect of intra-household gender
dynamics (Miller and Mobarak, 2013; Muneer and Mohamed, 2003). In
the latter study, the authors conclude that adoption of clean cookstoves
would be most enhanced if public policy focused not on CCS specifically
but on encouraging broader social change, because particular social
dynamics can dramatically influence the outcomes of household energy
interventions.

There are a number of studies looking at the influence of specific
actors and institutions in CCS innovation systems (Kees and Feldman,
2011; Sinton et al., 2004; Troncoso et al., 2011) and at financial bar-
riers for small enterprises (Bailis et al., 2009). Tigabu et al. (2017)
adopts a technology innovation systems approach to assess the role of
development aid in supporting clean cookstoves in Kenya and Rwanda,
concluding aid has been substantial but not supported a broad range of
systemic functions aside from development of technical knowledge.

Lewis and Pattanayak (2012) highlight several knowledge gaps in
their systematic review of CCS literature. One is that “the empirical
(quantitative) literature base of adoption studies remains narrow, thin,
and scattered” (p.638) and that improved scientific learning about CCS
interventions is needed by policy makers. The other is that studies on
technology adoption have tended to ignore the wider contextual drivers
of innovation and behaviour. A lack of attention to how political and
institutional conditions matter for the emergence of a vibrant clean
cookstove sector has also been highlighted by Matin and Roe (2016).

There are few papers on the political economy dimensions of
household energy transitions, and calls for more study of the political
economy of energy transitions generally (Goldthau and Sovacool,
2012). Bailis et al. (2009) hint at some of the political economy di-
mensions influencing CCS programs, such as a shift in the broader de-
velopment agenda towards neoliberal ideas, which influences business

models and thus which segments of society may have access to new
technologies. Several draw attention to the fact that clean cooking and
heating has received relatively less attention globally than electrifica-
tion (Foell et al., 2011; Kees and Feldman, 2011). Challenges in im-
plementing rural electrification agendas (Bhattacharyya, 2012) and the
universal energy access agenda (Rehman et al., 2012) are other themes.

In the Kenyan context specifically, various studies look at user needs
and preferences in relation to traditional practices (Rhodes et al., 2014)
and new cookstoves (Person et al., 2012). Bailis et al. (2009) discuss
factors that led to substantial uptake of the KCJ from the 1980s on-
wards, including the role of external funding, involvement of local ar-
tisans in its production, and the importance of fuel availability in
market formation. They suggest five areas where targeted support
would improve the success of stove interventions: research and devel-
opment, marketing, financing, monitoring and evaluation, and quality
control. Okuthe (2014) studies the influence of institutional factors on
adoption of CCS technologies in Homabay county. There are several
reports on the Kenyan cookstove market (GVEP, 2012; Kenya Climate
Innovation Center, Undated) documenting technologies, policies and
consumer attitudes to the sector. Newell et al. (2014) explore the po-
litical economy of Kenyan energy policy, focusing on electricity gen-
eration although providing relevant insights for understanding the
government’s attitude towards household energy priorities.

1.2. This study

Clean cookstoves are usually promoted as devices for tackling pro-
blems like health, deforestation, livelihoods, and climate change. But a
CCS sector will have different characteristics in different places. Thus,
which specific problems clean cookstoves address, and how successful
they are in doing so, depends on what kind of sector emerges. The
supply-side may differ depending on the technologies promoted, which
actors are involved as designers, fabricators, funders and promoters,
and how these actors compete or cooperate. The demand-side will differ
depending on household norms, priorities and financial capacities.
Further, these characteristics change over time, and are ultimately
shaped by the broader socio-political context. This context includes
both domestic and international dynamics. International actors can,
and do, bring new ideas and priorities to local communities and gov-
ernments, at the same time as they bring resources to implement these.

Combining such observations with the knowledge gaps raised
above, we see the value in a more holistic diagnosis of how CCS sectors
are shaped and how they function, rather than studying specific tech-
nologies, actors or market features in isolation. We also see it important
to understand how interactions between different actors and different
ideas have shaped the technologies, business models, geographic focus
and, ultimately, legitimacy of any specific CCS sector to date. Doing so
helps those promoting the sector to better understand where it may be
headed, and what gaps might be most critical to address.

Hence, in this paper we have two main ambitions. First, we want to
investigate the functioning of the CCS sector in Kenya. For this, we
draw on Technological Innovation Systems (TIS) theory. Empirically,
we are interested in the six processes deemed by TIS scholars as un-
derpinning successful innovation systems: strategic direction, market
formation, entrepreneurial experimentation, resource mobilisation,
knowledge accumulation and learning, and legitimation (Bergek et al.,
2008). Second, we want to explore the role played by the broader socio-
political context in shaping policy and technology choices, business
models, and domestic debate about CCS. These are not questions
usually asked in relation to CCS, although they are more commonly
considered in other realms of energy policy (such as Baker et al., 2014).
For this we draw on political economy theory, and an interpretive
framework to explore the influence of norms, interests and power dy-
namics on the CCS sector.
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