
Proceeding of  the 1st Annual  International Conference held on 17th-19th April 2018, Machakos 

University, Kenya 

 

 

 

 

Advancing a Clean Cookstove Culture in Sub-Saharan Africa: The Transformative 

Power of Afrikan Innovation 

 

Marcel Maré 

Department of Visual Communication - Multimedia, 

Tshwane University of Technology, 

Marem1969@Gmail.Com 

Mugendi K. M’rithaa 

Department Of Industrial Design 

Cape Peninsula University of Technology, 

Mugendim@Gmail.Com 

ABSTRACT 

A transition to an energy‑efficient, clean and safe cookstove culture among the global energy‑poor 

can reduce mortality, poverty and positively impact the protection of biodiversity and the climate, 

as identified in the United Nations’ Sustainable Development Goals. Despite broad support, only 

a limited number of interventions have shown success, at scale, over the long term. The uncertain, 

complex and dynamic nature of sustainable development programmes is increasingly being 

recognised. Current design methods appear limited in addressing the inherent complexities of the 

sustainable integrated design of products, services and systems. Transdisciplinary design methods 

need to be considered, inculcating an African perspective. In this paper, the applicability of 

indigenised design approaches in achieving a significant shift to a safe and energy-efficient 

cookstove culture among energy-poor sub‑Saharan households is investigated. The use of 

innovative transdisciplinary methods, specifically participatory methods embedded in local 

culture, could contribute significantly to shifting energy-poor sub‑Saharan households to a clean 

and safe cookstove culture. The integration of Africa’s resilient cultural practices could provide 

individual and collective alternatives to design research methods rooted in Western ontological 

and epistemological approaches, in transitioning to a sustainable future. 

 

Keywords:Afrikan Design Innovation, Afrikology, Appropriate Technology, Clean Cookstoves, 

Design Thinking, Radical Incrementalism, Transformation Design, UN Sustainable Development 

Goals. 

 

 

INTRODUCTION 

 

Household air pollution (HAP), in large part due to the use of inefficient cookstoves, is the third 

most significant global cause of morbidity and mortality, primarily affecting women and children 

(WHO 2014). A transition to an energy-efficient, clean and safe cookstove culture among the 

global energy-poor can reduce mortality, poverty and positively impact the protection of 

biodiversity and the climate, as identified in the United Nations’ Sustainable Development Goals 

(Yamey et al. 2014). 
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Despite broad support, only a limited number of interventions have shown success, at scale, over 

the long term (Hanna et al. 2012; Urmee & Gyamfi 2014). The challenge remains how to 

significantly increase clean and safe cookstove use within communities, reduce respiratory disease 

and mortality, protect biodiversity, climate protection (reduced greenhouse gas emissions) and 

poverty reduction, without on-going external development assistance. The uncertain, complex and 

dynamic nature of development programmes is increasingly being recognised (Alesina & Dollar 

2000; Morrissey 2004; Stokke 2013). The use of development assistance as an extension of soft 

power traditionally by the West and recently China in sub-Saharan Africa is well established 

(Ayittey 2015; Nye 2012; Pamment 2015; Zhang et al. 2016). The intention is to portray a narrative 

of partnership, friendship, sympathy, appeal and influence, and assist the attainment underlying 

long-term strategic goals (i.e. markets for consumer products or securing natural resources) (Nye 

2005; Pamment 2015). 

 

Current design methods are limited when tackling the inherent complexities of the development 

sphere (Ceschin 2014; Qureshi et al. 2013). Any design-led efforts that address the use of 

inefficient cookstoves need to inculcate the explicit, implicit and tacit motivations of the various 

political, social and economic factors. This deeper understanding is often lacking due to the 

designers originating from a different cultural and socioeconomic backgrounds, leading to remote 

design solutions parachuted in with little effect (McClelland & Suri 2005; Ramirez 2010). 

 

Transformation Design 

 

Drawing on the field of transformation design, transdisciplinary design approaches are suggested 

in overcoming the abovementioned complexities and power dynamics (Ceschin 2014; Sangiorgi 

2011; Vezzoli et al. 2014). Transformation design can be defined as a human-centred, 

transdisciplinary process to create sustainable changes in human behaviour and their systems and 

organisations to achieve social cohesion and equity (Burns et al. 2006; Jonas et al. 2015). A key 

component of transformation design practice is a concern with the power of decision making in 

the participatory design process, with the participant becoming co-creator (Sangiorgi 2011). 

Central to a transformation in cookstove use is the real empowerment of the cooks (i.e. the local 

women bearing the largest part of the burden). Transformative clean cooking initiatives could 

empower women, providing significant opportunities for social and economic empowerment. 

 

Afrikan Design 

 

An Afrikan design approach, informed by Nabudere’s concept of Afrikology, is proposed as a 

transdisciplinary approach during the design process of finding sufficient alignment in values 

between the different perspectives of stakeholders and beneficiaries. The convergence afforded by 

an Afrikan communitarian worldview provides a window of opportunity during a design process 

for a radical incrementalist process where the transformative change consists of a series of small 

changes over time, laying the groundwork for far-reaching large-scale changes, without 

maintaining the status quo.Nabudere (2012) suggests that in Afrikology, knowledge emerges 

holistically from a combinatory understanding of seemingly disparate fields (i.e. socio-economics, 
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philosophy, spirituality, governance, technology and science). Nabudere (2012) argues that it is 

impossible to detach a research problem from its larger context, suggesting a conscious process 

geared towards collective development, grounded in an African worldview.While Norman and 

Verganti (2014) believe that a typical human centred designprocess is better suited to an 

incremental innovation approach, Ma (2015) suggests that reframing the meaning-making process 

at the outset of a design process can accommodate the long-term goals associated with a radical 

transformative approach as found in the fields of social innovation and transformation design, 

 

Ma (2015) asserts that the anthropogenic worldview in most design processes of designing to meet 

a short-term need through the lens of the desirability, viability and feasibility of a solution, without 

acknowledging that humans are part of a larger bio-physical, social, and economic infrastructure 

is the root of the problem. In this sense, a holistic African Design approach can 

accommodateradical incrementalist design process is guiding a long-term vision with incremental 

efforts to respond to, and influence human values and actions towards states of convergence within 

a variety of spheres. 

 

Problem Statement 

Design research appears to be deeply rooted in Western ontological and epistemological 

approaches, with designers attempting to bridge cultural differences by modifying existing design 

strategies, frameworks, methods and techniques to suit different cultural contexts with limited 

success (Truna et al. 2007; Winschiers-Theophilus & Bidwell 2013). In this regard, designers 

appear to approach local cultural differences as a collection of attributes associated with specific 

artefacts rather than an interactive engagement with local cultural practices (Winschiers-

Theophilus et al. 2012). 

 

The primary goal of achieving a measurable change in cookstove related practices appears to be 

subordinated to the design of increasingly efficient stoves. Abdelnour (2015) ascribes this 

phenomenon in clean cookstove initiatives to a form of techno-saviourism, where the technological 

object is elevated to the point where it can solve a myriad of complex and interrelated problems, 

yet neglecting to place the culinary practices of poor women at the centre.Sommer and Welzer 

(2014) suggest that sustained transformative change cannot be planned either politically or 

administratively at bureaucratic international conferences – a common feature of sustainability 

initiatives over the last four decades. Abdelnour (2015), Welzer & Leggewie (2009), Sommer 

&Welzer (2014) assert that sustained changes in practices do not occur due to the introduction of 

a superior technology or published scientific findings.  

 

Research Question 

 

The question arises whether an Afrikan design approach could significantly change cookstove-

related practices, and help reduce the scourge household air pollution in sub-Saharan Africa. 

 

Main Research Aim 

 

The aim in this paper is to investigate the applicability of Afrikan design approaches in achieving 
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a significant shift to a clean and energy-efficient cookstove-related practices among energy-poor 

sub-Saharan households. 

 

Design in an Afrikan Context 

 

The practice of design in an African context needs to be grounded in perspectives of local history 

and culture (Asabere-Ameyaw et al. 2014). Afrikan design necessitates local participatory design 

processes and practices, taking cognisance of the danger of remaining in a neo-colonial paradigm 

(i.e. remotely designed cookstoves parachuted in as developmental assistance) (Asabere-Amayaw 

et al. 2014). Mafundikwa (2009) holds that the complexity of Afrikan creative expression and 

problem solving ability is underestimated due to the deceptively “simple” appearance of designed 

artefacts. The Western approach of linking cognitive abilities and narratives to traditional forms of 

literacy, lead to overly simplified narratives, thereby neglecting the complex cognitive practices 

developed in verbal and multilingual contexts (Bidwell et al. 2011). 

 

Ambole (2016) suggests the necessity of comprehensive transdisciplinary frameworks when 

designing transformative systems in complex informal urban areas, with multiple actors and 

networks, spanning multiple modes of knowledge production. Ambole (2016) furthermore 

proposes co-creative and participatory design methods when attempting to meet the needs of poor 

communities in sub-Saharan Africa, with an ethnographic-based design approach succeeding 

where standard design practice has failed. 

 

METHODOLOGY 

 

To gauge the possible role of an Afrikan design approach in improved cookstove projects, Yin 

(1999) suggests a qualitative research approach with a literature-based cross‑case study method 

when scanning selected projects, identify matching patterns, analyse general commonalities, 

uncover insights, and provide explanations. 

 

A systematic bibliographic search on improved cooking stoves that had achieved some measure of 

success in cookstove dissemination within sub‑Saharan Africa was screened down to five projects. 

This group was scanned for aspects of an Afrikan design approach. The main aspects were 

summarised, allowing conclusions to be drawn. As no successful large‑scale implementation of a 

design-driven strategy was found in the sub‑Saharan region, the three case studies were selected 

due to the (often unintentional) use of design methods in the programme implementations. The 

following were selected for review, namely: 

 

the Jiko Stove Project, 

the Basa Njengo Magogo Project and 

the Tree is Life Trust Cookstove Project. 

 

RESULTS 
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The literature-based cross‑case study of improved cookstove dissemination programmes found 

that aspects of Afrikan design approaches were present in the selected cookstove projects as 

summarised below. A focus on the local needs and practices of the beneficiaries is paramount. Near 

all stove, projects applied participatory techniques embedded in the community with residents and 

artisans participating in the design process. The inclusion of participatory methods that incorporate 

the beneficiary as co-designer in a communitarian manner is particularly evident in the case of the 

Jiko Stove. The use of participatory methods in the  Basa Njengo Magogo study was prevalent in 

the beginning, yet receded towards the end. Behavioural techniques were found in all the projects 

were used. Common in both the Jiko Stove Project and the Tree is Life Trust Project is the time 

spent of the development team and the community in coming to a common understanding of the 

problem, and jointly designing the solution. This success can largely be attributed to the dedication 

of the designers and the patient support of donors, in contrast to the Basa Njengo Magogo Project, 

where support was limited. 

 

 

The Jiko Stove 

 

The Jiko charcoal stove (Jiko meaning quick in Kiswahili), has become a ubiquitous part of 

Kenyan cookstove culture - its versatility in design lending itself to cooking and roasting meats 

and vegetables. The success of the ceramic Jiko Stove in Kenya is attributed, in part, placing the 

user as part of the broader community as the starting point in the dissemination strategies 

contextualised within the local community and the environmental pressures experienced (Hyman 

et al., 1987; Njenga et al., 2014). The Jiko stove success has led to the development of an 

indigenous relatively self‑sufficient national production and dissemination infrastructure for 

higher efficiency charcoal stoves, with non-governmental organisations acting as technological 

and developmental intermediaries. This nascent industry developed despite Kenyan duties on the 

raw material imports used in the construction of the cookstoves (UNCTAD). 

 

The Jiko phenomenon was the brainchild of the late Dr Maxwell Miringu Kinyanjui, a pioneer of 

a wide range of sustainability initiatives in Kenya, most notably the design and development of 

the charcoal-saving Kenya Ceramic Jiko, the promotion of commercial reforestation and efficient 

charcoal production in Kenya (Dunford, 2012). Kinyanjui’s design approach approximates a 

circular design approach. This circular approach is best illustrated by the seed-to-ash philosophy 

central to Cookswell Stoves – the family-owned stove manufacturing company now run by his son 

Ted Kinyanjui (Dunford, 2012; Cookswell, 2017). The holistic strategy of the seed-to-ash cycle 

foresees a virtuous cycle where the planting and sustainable harvest of trees provides the feedstock 

for energy-saving biomass fuelled stoves, ovens and kilns. Central to the design process was a co-

creative process with the final beneficiaries informed a communitarian ethos espoused by 

Kinyanjui. 

 

The design of the Jiko was in response to the energy needs of Kenyan households, where traditional 

biomass still accounts for the majority of Kenya’s cooking needs. The country’s demand for 
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firewood exceeds its supply by an estimated 2 million tonnes per year, leading to deforestation, 

desertification, droughts and famine. Modern energy services are unaffordable for the majority of 

the population. 

 

Incremental improvements to the stove design continued after its launch in 1982 in a co-creative 

manner, increasing the usability, affordability and efficiency of the stove (Dunford, 2012). After 

prototyping a variety of different designs of efficient cooking stoves, Kinyanjui oversaw the 

production, marketing and of the cookstove. As part of the design process, Kinyanjui started a 

small manufacturing business, hiring and training artisans in the manufacture of the stoves, with 

the goal of creating sustainable communities of practice with skills required to build the cookstoves 

considered as necessary as the dissemination of the artefact itself. The artisans were assisted in 

establishing their stove manufacturing businesses. The stove designs were not patented, with the 

copying of the stove design encouraged, to aid a speedy dissemination process (Dunford, 2012). 

This cooperation with manufacturers enabled the establishment of viable marketing and 

distribution networks and ensured consistency in the initial build‑quality of the stoves. This 

cookstove infrastructure provided the base for local women’s groups and individuals being trained, 

thus leaving institutional knowledge and a thriving stove market as a legacy (Chavangi, 1995; 

Karekezi, 2002). The consistency in the stove’s quality and appropriateness to local cooking needs 

at an affordable price built confidence among customers and employment opportunities in the 

stove production sphere. 

 

As part of the dissemination strategy in Kenya, households with relatively higher living standards 

were targeted initially. This might appear counter‑intuitive, yet as producers and local marketers 

grew their business and achieved economies of scale, the prices started to drop, achieving market 

penetration among all the other urban segments. By the year 2002, the Jiko charcoal stove initiative 

had achieved a penetration rate of approximately 50%, while the firewood‑based version 

languished at around 5% penetration. This poor performance has been attributed to the communal 

lack of incentive to save fuelwood except where it was already scarce. The Jiko design has become 

the template for numerous stove projects around the world. However, most other attempts have 

met with failure (Karekezi, 2002; Bazilian et al., 2012). In addition to the initial prototype of the 

“Kenya Ceramic Jiko” stove, the product range has widened to include ovens and griddles — the 

charcoal oven reputed to be 70% more cost-efficient than its gas or electricity counterparts 

(Dunford, 2012). 

 

Basa Njengo Magogo 

 

One of the most notable programmes to promote clean and safe cookstove behaviour in South 

Africa was the Basa Njengo Magogo alternative fire lighting method for coal-fired self-

constructedstoves. While not explicitly a design intervention, the programme used participatory 

research methods. Developed and piloted by the NOVA Institute in 1999, the behaviour change 

intervention entails inverting the way fires are lit as shown in Error! Reference source not found. 

below. 
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Figure 1: Basa Jenje Magogo Demonstration (Nova Institute 2017) 

The name Basa Njengo Magogo originates from Mrs. Nebelungu Mashinini, an elderly 

grandmother from the eMbalenhle community, who participated in the design process and means 

“to start a fire like grandmother”. Household air pollution from coal-fired stoves is reduced by 

applying the suggested top-down ignition method. While laboratory tests confirm a reduction of 

smoke emissions by 80% a large scale dissemination has not yet been demonstrated (Nuwarinda 

2007). 

 

Tree is Life Trust Cookstove Project 

 

The Tree is Life Trust of the Laikipia and Nyandarua Districts in Kenya, is a training and capacity 

building project assisting local households in the sustainable use of their natural resources. Most 

of the households depend on firewood and charcoal for cooking and heating, leading to 

deforestation and a reduction in biodiversity (Kiendi 2016). 

 
Figure 2: Stove, heater & chicken brooding box, Laikipia District, Kenya (Obiria 2016) 

The project provided local entrepreneurial farmers in Laikipia County with the nudge to design 

and build an efficient ceramic cookstove and space heater, with the added benefit of a chick 

brooding box as demonstrated in Figure 2. The popularity of the design has been attributed to its 

simple indigenous design and ease of construction with local materials. The accruing benefits are 

listed as the fuelwood saved, increased survival rates of hatchlings and a measurable increase in 

household income notwithstanding a warmer, healthier household in this colder mountainous 

region (Kiendi 2016; Obiria 2016). 
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CONCLUSION 

Afrikan design approaches, specifically participatory methods informedbyacommunitarian 

philosophy, can contribute significantly to shifting the cookstove-related practices of energy-poor 

sub-Saharan households to a cleaner and safer cookstove culture. The integration of Africa’s 

resilient cultural practices could furthermore provide individual and collective insights for a 

meaningful redistribution of power to specifically energy-poor women and children. An Afrikan 

Design approach can provide a resilient complex interconnected and at times adversarial dynamic 

process across disciplines in achieving transformative change. 

 

FURTHER RESEARCH 

It is anticipated that a prospective pilot design project in Sibabalwe, an informal settlement on the 

outskirts of Cape Town in South Africa, could act as a case study in how to apply Afrikan design 

research methods to shift energy-poor sub‑Saharan households to a clean and safe cookstove 

culture. On a broader scale, it is hoped that the study will contribute to fundamentally transforming 

the underlying socio-cultural dynamics around efforts to achieve the global Sustainable 

Development Goals. 
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