
Defamiliarizing the Domestic: Exploring “M-Kopa Solar” and 
Sustainable Practices in Rural Kenyan Households 

Susan Wyche and George 
“Hope” Chidziwisano           

Department of Media and Information 
Michigan State University                

East Lansing, MI, United States 	
{spwyche, chidziwi}@msu.edu	

Florence Uwimbabazi               
Independent Researcher	

Omaha, NE, United States	
malago@affiliation.org 

Nightingale Simiyu	
Independent Researcher 	

Bungoma, Kenya	
nightingale_s42@yahoo.com	

ABSTRACT 
Domestic environments remain a topic of interest in 
HCI/Ubicomp, including how Information and Communication 
Technology (ICTs) can be designed to support sustainable 
practices in them. In this paper, we broaden the community’s 
knowledge of these topics by studying them in rural Kenya. 
Specifically, we explore users’ experiences with ‘M-Kopa Solar’, 
a commercially-available solar-powered lighting system for 
homes. We draw from our fieldwork, which primarily involved 
conducting interviews and observations at 21 households. In the 
process of learning about people’s experiences with M-Kopa, we 
also learned about other sustainable practices that were central 
to their everyday lives. Our findings suggest that M-Kopa is a 
“green” solution to limited access to electricity in rural Kenya; in 
particular, we find that the system’s design contributes to its 
success. These findings also raise questions about the long-term 
implications of such systems—especially in terms of how M-
Kopa’s marketing practices introduce people to consumption 
practices. We discuss this and other findings; in particular, the 
continued significance of “defamiliarization” as design strategy 
within HCI/ubicomp. 1 

CCS CONCEPTS 
• Human-centered computing → User Studies 
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1 INTRODUCTION 
The home remains a central focus of research interest within 
HCI and its allied disciplines (i.e., Ubicomp and CSCW). Efforts 
to understand how Information and Communication Technology 
(ICTs) are situated within domestic spaces continue to expand, 
with such spaces being recognized not just as sites where ICT 
use is less related to productivity and efficiency [3], but where it 
supports fun, intimacy, and (increasingly) sustainability [8, 17, 
23, 39]. In particular, technologists continue to investigate 
domestic sustainable practices—the ways people exchange, 
transform, consume, and dispose of material resources, as well as 
the use of renewable energy systems—as a “critical site” for 
computational research and design [32]. In this paper, we 
explore these practices in rural East African households. We 
especially focus on sustainable practices as they relate to the 
adoption and use of ‘M-Kopa Solar’: a commercially-available 
solar-powered lighting system that is marketed as a “Sustainable 
Alternative Energy Solution”.2 As of May 2017, this system is 
used in nearly half a million homes in Kenya, Tanzania, and 
Uganda3 (where an estimated 95% of the population do not have 
access to an electrical grid [6]).  

We make these primary contributions to HCI: we present 
novel findings about sustainable practices in rural Kenyan 
households, especially as they relate to the use of M-Kopa. This 
information can decenter the dominance of Western discourses 
on these topics within HCI/Ubicomp. It is also necessary for 
“defamiliarizing,” (that is, “making strange”) technologists’ 
assumptions about domestic life.  This is a strategy that Bell et 
al. argue is necessary for “creating space for critical reflection” 
about the design of domestic technologies [3].  
                                                                    
2  See M-Kopa Solar website: http://www.m-kopa.com/products/ 

3 From M-Kopa website: http://solar.m-kopa.com/about/company-
overview/ 
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In our discussion, we elaborate on defamiliarization: in 
particular, how our findings render unfamiliar the assumptions 
within the HCI literature about sustainable practices and 
domestic life. In particular, we discuss how they make strange 
these research communities’ tendencies to develop prototype 
systems (rather than study existing ones) and to focus on the 
differences between geographic regions (rather than similarities). 
We conclude that, in order to advance knowledge about the 
design of sustainable technologies in HCI, it is necessary to 
recognize the parallels between geographic regions. 

2 RELATED WORK: HCI/UBICOMP AND THE 
HOME  

Twenty-five years ago, as homes became recognized as sites of 
computational use, more and more HCI/ubicomp researchers 
turned their attention away from studying office environments 
and towards domestic ones [3]. Rather than reviewing this vast 
literature here (see [10] for an overview), we situate our 
investigation in prior studies that are most relevant to ours: 
specifically, research that encourages technologists to broaden 
their knowledge of home environments to include those outside 
of the “Western European world” [3, 10], studies investigating 
sustainable practices in homes, and studies examining the 
adoption of solar charging systems in African households.  

Technologists continue to study the complex and changing 
nature of ICT use within the home and its implications for 
design. This burgeoning body of research includes diverse case 
studies documenting domestic activities ranging from American 
Orthodox Jewish families’ use of home automation for religious 
purposes [49], to long-term field studies evaluating prototypes 
that allow family members to monitor each other’s whereabouts 
[5], to recent efforts to develop ICTs that support the 
remembrance of  dead family members in Japanese homes [44]. 
The breadth of family types, geographic regions, and cultures 
examined in this research demonstrates that “homes are not the 
same everywhere” [3], and shows the varied ways ICTs have, 
and will, become integrated into peoples’ domestic lives. 
However, significant gaps in the literature remain, and – as 
Desjardins et al. found in their comprehensive review of these 
studies—this research overwhelmingly takes place in American 
and European contexts. They write that this narrow focus 
“creates a western view of the home,” adding this is a limitation 
of research in the field [10].  

At the same time, interest in ICT use in Africa and similar 
contexts (generally described as “developing” countries) is 
growing, as evidenced by a number of studies conducted in 
Kenya (e.g., [30, 50, 53]) and elsewhere on the continent (e.g., 
[4]). This broad area of study, which is sometimes referred to as 
Information Communication Technology and Development 
(ICTD), and/or Human-Computer Interaction for Development 
(HCI4D), is concerned with the “distinctive needs of users in 
developing regions” [19]. Research in these fields generally 
focuses on mobile phone use, and/or on evaluating mobile 
applications designed to address socioeconomic problems on the 
continent by providing people with useful information (on, e.g., 

education, health, governance, livelihoods), frequently via text 
messages. There are exceptions in the HCI4D/ICTD literature, 
including some attention to the benefits of using solar power in 
rural Africa [4]; however, less is known about people’s 
experiences using technologies—other than the mobile phone—
and even less is known about the use domestic appliances such 
as M-Kopa within these fields. Further, while some prior 
research examines domestic computing in developing countries’ 
urban areas (e.g., [37]), and how technologies “connect” rural 
and urban households [30], less attention has been devoted to 
technology use within rural areas—an omission that 
characterizes not just HCI/ ubicomp literatures but others: e.g,  a 
“dearth of information on housing conditions in Africa” also 
exists in development and housing studies [40]. Addressing this 
absence is important because, despite the rapid growth of urban 
populations, an estimated 50% of Africa’s populations live in 
rural areas [2]. These areas are located far from towns and/or 
urban centers, access to water and electricity can be limited 
and/or nonexistent, and—other than small-scale farming—
employment opportunities are few. ICTs may be able to address 
some of these challenges, such as no access to electricity.   

There are other reasons to study technology use in rural 
Kenyan households, including pushing technologists to adopt a 
global understanding of how their products are used. Further, 
and as Bell et al. observe, “mov[ing] beyond the American 
setting” is valuable to technologists for the ways it makes the 
familiar seem less so. She argues that findings from her 
ethnographic investigation of households in seven Asian 
countries prompt critical reflection on taken-for-granted aspects 
of home life (e.g., not all homes are single-family dwellings and 
“not everyone has broadband”)[5]. She writes that this 
defamiliarization process “opens up new possibilities for the 
design of domestic technologies”, adding that technologists 
“need to find strategies  
 

 
Figure 1: Flyer produced in June 2016 advertising M-Kopa 
Solar system, that includes the control box, solar panel, radio, 
torches, etc. as well as new “upgrade” to a solar-powered TV. 
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2.1 Sustainable Practices, Design, and Solar Home 
Systems 

In addition to responding to Desjardins et al. and Bell et al.’s 
observations on the biases of HCI/ubicomp towards studying 
computing use within the Global North, our study also 
contributes to literature investigating sustainable practices, and 
efforts to design technical interventions that support them. 
Motivated by global environmental concerns, technologists have 
worked to understand people’s everyday sustainable practices, 
primarily in American households [8, 17, 34], because they 
consume resources at a higher rate than those in other countries 
[43]. Indeed, as Pierce et al. observe “(v)irtually every interaction 
in the home directly or indirectly involves the use of energy-
consuming devices and systems” [33]. Findings from studies 
examining these interactions generally conclude that most 
people give little consideration to energy consumption and its 
environmental impacts, for reasons including habit (e.g., 
forgetting to turn off lights), lack of awareness or resource usage 
(e.g., how much water is wasted when the toilet is flushed?), 
and/or personal preference (e.g., wanting a warm house).  

These studies of sustainable practices typically result in 
guidelines on how to design ICTs to encourage people to engage 
in more sustainable behaviors, such as “consider[ing] (…) the 
concept of [having] enough as a design dimension” [17] or 
“powering off the television or putting it in a standby state” [34]. 
Other related studies examine building and evaluating prototype 
interventions designed to encourage sustainable behaviors, such 
as recycling [13], reducing, and monitoring domestic energy 
consumption (e.g., [33, 41]). Results from these deployments are 
promising, and suggest that future technologies may be useful in 
educating consumers about their consumption practices. 
However, as Shove writes, there is a tendency for technologists 
to “pay greater attention to the invention (…) of new things than 
to the way such novelties are subsequently deployed in practice” 
[38].  

In this study, we focus on a commercially-available system 
(rather than a prototype) that is widely used in East African 
homes. HCI/ubicomp scholars recognize there is much to learn 
from studying sustainable practices in the “developing world” 
(e.g., [22]), and as Bidwell et al. acknowledge, most discussions 
of sustainability in these fields neglect “the 50% of the world that 
live on less than $2.50 a day and the 70% of the (…) world’s poor 
who live rurally” [4], despite these populations being archetypal 
examples of sustainability. However, barring the exception of  
Shrinivasan et al.’s research investigating energy conservation in 
Indian homes [39], there are few examples of such research in 
these fields.  

2.2 Solar Home Systems in African Households 
Evaluations of commercially-available products used in 
developing countries are uncommon in HCI/ubicomp; however, 
such studies exist in other disciplines (e.g., engineering and 
development studies). Nieuwenhout et al. reviewed studies of 
solar home system conducted in developing countries. They 
concluded that “an adequate service infrastructure is required to 

make projects viable,” adding that a limitation of these studies 
was “a lack of documentary information on actual experience of 
households with solar home systems” [29]—an omission we 
begin to address in our study.  

Related studies that, like ours, are conducted in Africa 
include: Lee et al.’s survey study of appliance ownership 
(including solar home systems) in rural Kenya [25]; also in 
Kenya, Jacobson’s quantitative analysis of the uptake of “small 
solar photovoltaic (PV) systems” in middle-class Kenyan 
households [21] and Chen et al.’s study of the adoption of  the 
“d.light D20g” solar home lighting system in Ugandan 
households [7]. As with other studies described, these studies are 
quantitative. Their findings provide mixed perspectives 
regarding the benefits of adopting solar home systems in African 
households. Our qualitative design-oriented approach 
contributes to these debates, as does our focus on M-Kopa 
Solar—a system that was not yet commercially available when 
many of the aforementioned studies were conducted. 

3 BACKGROUND: BUNGOMA AND M-KOPA 
SOLAR 

Kenya straddles the equator, and thus solar resources are 
plentiful; this makes the country an excellent site for exploring 
the uptake of a solar-powered home lighting system. We 
conducted fieldwork in Bungoma County because of our 
familiarity with the area; in May 2015, we witnessed the opening 
of an M-Kopa shop in town, and were curious to learn how 
people used their products.  

Bungoma County is located in western Kenya’s Lake Victoria 
basin, and is an 8-hour bus ride from Nairobi; it has an 
urbanizing town center, which is surrounded by smaller market 
towns and rural villages with clusters of mud and thatch houses. 
Small-scale agriculture is the primary source of employment for 
58% of households in the county, and just 4.5% of Bungoma’s 
households are connected to Kenya’s national electrical grid (for 
more details see [47]). As is the case in many African countries, 
the prohibitively high costs4 of providing electricity access mean 
this percentage is unlikely to change soon [1]. As is also the case 
throughout East Africa’s rural areas, mobile phone ownership is 
widespread, and there is a growing middle class of people with 
some purchasing power who are interested in buying consumer 
products such as M-Kopa.  

2.4 M-Kopa Solar 
The Nairobi-based M-Kopa Solar company was founded in 2012, 
and retail shops selling their products are becoming more 
common throughout Kenya. Their presence is the culmination of 
immense donor support for innovation in solar power, as well as 
increased demand for electricity in East Africa—while 
recognizing the potential damages to the global environment 
that would occur if the continent pursues an energy-guzzling 

                                                                    
4 In Bungoma County, the initial cost of connecting to Kenya’s electricity 
grid can be 35,000 KES (about $340), in addition to monthly payments. 
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path akin to that in industrialized countries, and taking into 
account that the costs of grid electrification costs are greater 
than those of providing solar home systems [1, 46].  

The company’s most popular product is the “M-Kopa IV Solar 
Home System,” which consists of a small solar panel, two LED 
light bulbs (with accompanying on/off switches), a rechargeable 
flashlight, a rechargeable radio, a book-sized “control box” which 
contains a rechargeable battery, and a phone charging cable and 
five other cables used to attach components to the “control box”. 
In early 2017, the company introduced “M-Kopa 400” an upgrade 
to the IV system that includes a 20-inch solar-powered television 
(Figure 1).  

A unique feature of these systems is their pay-as-you-go 
(PAYG) payment plan; “kopa” is Swahili for “to borrow”, and 
customers take out a loan of $165 when purchasing the original 
system. After making an initial payment of $35, customers then 
make daily payments of 45KES (about $0.45) until they have paid 
off their loan and then own the system. Once they have paid for 
the IV system, users then become eligible to upgrade to the new 
system (that includes a television) and then continue making 
daily payment of 125KES. 5  The financial challenges that 
accompany providing rural households with home solar systems 
are significant and have been blamed for the limited success of 
earlier systems [29]; by integrating M-Pesa (Kenya’s popular 
mobile money transfer system) into their products, as well using 
a “lease to own model” M-Kopa appears to have addressed it. 
Specifically, customers use M-Pesa to make their daily payments 
to pay for the system.  

3 OUR STUDY 
The study presented here is part of a multi-year project 
investigating technology use in rural Kenyan households. The 
initial phase of our fieldwork took place over a three-week 
period in June 2016; we used qualitative methods, and had a 
sample size typical to those in prior HCI/ubicomp studies of 
domestic life (e.g., [8, 17]). We conducted semi-structured 
interviews and observations with 29 people (15 men and 14 
women) in 21 households, and complemented these with 
observations at M-Kopa’s retail store in Bungoma, and visits to 
participants’ homes at night (when M-Kopa was being used). 
Findings presented here also come from follow-up interviews 
conducted at 206 of the same households during a May 2017 field 
research trip. Purposive sampling—an approach where 
participants are selected because of certain characteristics [43]—
was used to identify M-Kopa Solar owners. The fourth author 
(who lives in Bungoma) relied on contacts made through her 
personal and/or professional pursuits to identify participants, 
and arranged mutually agreeable times for us to come to their 
homes to conduct the interview/observations. The 29 

                                                                    
5  “M-Kopa Connects over 10,000 Kenya Homes”, see M-Kopa Solar 
website: http://www.m-kopa.com/m-kopa-connects-over-10000-kenyan-
homes-to-tv/ 
6 One household moved away from Bungoma County and was thus 
unavailable for follow-up. 

participants represented various ages and occupations, and lived 
in different areas of Bungoma County (distance from town 
ranged from ½ to 25 km).  

3.1 Researcher Self-Disclosure and Ethical 
Considerations 

A cross-cultural team conducted the research, embodying both 
African and Western perspectives. The primary author has been 
educated and socialized in the U.S.; she is an ‘outsider’ in 
Bungoma, and recognizes that her whiteness, education level, 
and comparative wealth are markers of difference that 
distinguish her from most people in the area. Another author is 
Malawian, and another Rwandese, both have extensive 
experience living in their respective countries’ rural areas, and 
are currently pursuing graduate degrees in the United States. 
The last author is Kenyan, and is a trained qualitative researcher 
who has been conducting research with the primary author since 
2011. She worked as our interpreter and general cultural guide 
during our fieldwork. Kenya’s National Commission for Science, 
Technology and Innovation (NACOSTI) reviewed our research 
proposal prior to us conducting the study and approved it. We 
also received IRB approval from our academic institution; verbal 
informed consent was obtained from participants prior to each 
interview.  

3.2 Data Collection and Analysis  
Prior to data collection, the research team met to develop the 
interview protocol, to translate questions from English to 
Swahili, and to conduct pilot interviews to ensure that terms 
used in our protocol were in-line with our participants’ 
understanding of them (i.e., technology, innovation, 
sustainability). The bilingual members of our team then 
conducted the interviews in Swahili, and occasionally in English; 
our questions focused on participants’ home life (e.g., “Tell us 
about a typical day”) and what artifacts they interacted with 
(e.g., “Tell us about the things in your house”). We then asked a 
series of questions about M-Kopa, aimed at understanding 
participants’ experiences with the system (e.g., “When did you 
purchase the system?” and “Has having M-Kopa altered your 
domestic routines?”). All sessions lasted approximately 1½ hours. 
With participants’ permission, we took digital photographs and 
recorded interviews; these were supplemented with handwritten 
notes and sketches of homes’ floor plans.  Participants received 
200KES (about $2) of mobile phone airtime as compensation for 
their participation, along with printed portraits of themselves 
that were taken during sessions and given to them afterwards. In 
May 2017, our research team returned to 20 of the households to 
share findings from our initial fieldwork, to document whether 
participants had finished paying for their systems, and to 
observe if they had upgraded to the “M-Kopa 400” system, which 
includes a solar-powered TV. 

Data collection continued until materials gathered contributed 
no new information to the perspectives already encountered— 
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that is, until we reached saturation. Over the course of our 
fieldwork, a substantial amount of data was collected: field notes, 
audio recordings, and digital photographs.  

3.3 Overview of Participants 
In our study, we defined 'household' as “a person or group of 
people, related or unrelated to each other, who live together in 
the same dwelling unit” [28]; in most cases interviews took place 
with the male head of household. When possible, we interviewed 
husbands and wives together. 

Our sample was diverse, and many participants engaged in 
various low-skilled jobs: two men worked in a sugar cane 
factory, one was a cobbler, one was a dairy farmer, one worked 
at an NGO, and others were drivers of “matatus” (public vans) or 
“piki-piki” (motorcycles); the women were included 
seamstresses, housewives, a hairstylist, and sellers of produce, 
fish, and beer. As is typical in East Africa, most participants also 
supported themselves and their families through diverse income-
generating activities, and nearly all of our participants engaged 
in small-scale agriculture. Broadly speaking, about half of the 
households could be characterized as economically poor. Lastly, 
and as is increasingly common in rural Kenya, all households 
had at least one mobile phone, typically a feature phone with 
voice and short message service (SMS) capabilities. 

4 FINDINGS 
We begin by describing the 21 households visited, and some of 
their residents’ sustainable practices. We then present our 
findings that suggest participants’ experiences with M-Kopa are 
positive—especially their appreciation of having access to an 
environmentally sustainable lighting source. We also describe 
how M-Kopa’s design contributes to this success. Next, we 
describe the company’s customer support services, especially 
their use of SMS to communicate with M-Kopa users, including 
advertisements. Here, we also present finding from our follow-
up interviews, in particular how many participants had upgraded 
to the new system that included a solar-powered television. 
Throughout our analysis, we comment on how our findings 
support and/or defamiliarize those from prior HCI/ubicomp 
studies of domestic technology use and of sustainable practices, 
and from related anthropological research.   

4.1  Participants’ Homes, Sustainable Practices 
and M-Kopa 

Participants’ homes were an example of sustainable design; 
nearly all were constructed out of earth-based materials, which 
were inexpensive and accessible, and which included reeds, 
manure, mud, and timber. Those living in the lowest 
socioeconomic conditions stayed in “semi-permanent” 
structures, with “mud and wattle” walls—typically made of  
wooden strip lattices with mud pressed between them with two 
to three rooms—while the majority lived in “permanent” 
structures constructed out of locally-made bricks, sometimes 
cement blocks and had corrugated steel roofs and having up to 
five rooms (Figure 2). As observed in Shrinivasan et al.’s study,  

  
Figure 2: Representative Homesteads 
 
we found examples of “extreme conservation” in all homes [39], 
such as re-using water; homes with steels roofs had gutters that 
captured rainwater that was stored in containers adjacent to the 
house. Further, and as we detail in the paper, all used M-Kopa a 
renewable, solar-powered source for lighting. Every day, 
participants placed the system’s solar panel on their homes’ 
roofs to charge the battery inside the control box (a process that 
took about eight hours). 

In addition to lacking consistent access to electricity, homes 
also lacked indoor plumbing, and all compounds included pit 
latrine toilets. A “shamba” (small farm) was adjacent to homes; 
small-scale agriculture (growing and raising ones’ own food) is 
an essential part of everyday life in rural Kenya, and throughout 
rural Africa (where the elite shop at supermarkets). These 
patches of land, dedicated to growing maize and other crops, 
were an important feature of all households. Most participants 
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also had chicken coops on their properties, where they raised 
poultry for meat and eggs, a practice that the M-Kopa system 
supported in unexpected ways. In five households, we observed  
the system’s LED bulbs placed inside a “brooder” —that is, a 
container (typically an old cardboard box, worn basket, or plastic 
basin) where hens hatch and care for their chicks; the light was 
used to keep the chicks warm. 

Domestic features that were mostly absent from the homes in 
our study, but which were taken for granted in prior 
HCI/Ubicomp studies (e.g., [31]), included residential power 
lines, light switches, electrical outlets, circuit breakers, and the 
infrastructure to support them. Instead, the M-Kopa system 
came with long cords that participants used to connect the lights 
that accompanied the system to the control box, and to hang 
them from the beams and rafters inside their homes. The system 
also came with durable push-button on/off switches—design 
features participants valued.  

4.2  “Before M-Kopa, I was in Darkness” 
Participants had learned about M-Kopa Solar via word of mouth 
from trusted neighbors and/or family members, and in some 
cases from a company “agent” visiting their community, all of 
whom extolled the benefits of the system as well as its 
affordability. Although M-Kopa's environmental benefits were 
not a significant factor in our participants' decisions to use it, 
two participants did say that this had been a consideration: in 
one father’s words: “we are using the solar, so we might not be 
losing the ozone layer, which is also good for the next 
generation.” More typical was participants telling us that their 
primary motivation for obtaining the system was their desire for 
affordable lighting. All participants were early adopters: 
although two had been using it for only three months, the 
majority had been using it for 8-10 months, and one had owned 
the system for more than two years; as well, four participants 
had paid off their loans completely and owned the system 
outright. Here, we describe their experiences using M-Kopa, 
which were consistently positive. We draw attention to aspects 
of the system’s design that contributed to this success: being a 
well-designed product that was a significant improvement over 
existing lighting sources.   

Participants’ appreciation for M-Kopa, and for the services it 
provided, cannot be overemphasized. Everyone described the 
system as “good,” and many had more enthusiastic responses to 
our questions about it, describing it as a “savior,” a “miracle,” 
and as “life-changing” as captured in this quote:  

 
I don’t have the financial muscle to connect to electricity, so when 
M-Kopa came in it changed our lives. If it is withdrawn it will take 
us back to darkness; M-Kopa is a blessing.  
 

Much of this appreciation was attributed to no longer being 
in “darkness”, and the “comfort” that lighting afforded. This 
mother’s comment captured others’ feeling about having light in 
their homes: “Without light, life is boring; you can achieve so 
much with light (…).  Where I used to live there used to be 

blackouts and my kids had to complete their homework (in 
darkness), now they can see and study comfortably.” 

This increased productivity was frequently mentioned, 
especially as it related to children studying: parents told us how 
the improved lighting allowed their children to do homework 
after sunset (typically between 6:30-6:45 year-round). “Doris”, a 
“business lady” who sold fish, and other participants with small 
businesses, told us that M-Kopa, in particular the torch, 
improved their productivity by letting them work longer hours, 
for example:  

 
Because of my business (…) customers are able to see me late in the 
evening when I use M-kopa Solar, before when kerosene is depleted 
in the lamp they I would be frustrated, now I can work later. I 
make more fish sales in the evening because people see me. 
 

Light made it possible to see, and to be seen; this had other 
implications, including providing participants with an improved 
sense of personal safety. Winther writes that “(d)arkness 
represents increased risk to humans”, for reasons including “the 
unpleasant surprises darkness can bring” [48]; unpleasant 
surprises including the theft of crops, livestock, as well as 
personal belongings, were mentioned by nearly all participants. 
There was a sense among them that having a light on 
throughout the night was a deterrent to such surprises, because 
it communicated that people were home, and also made it 
possible to see unfamiliar people approaching their homes at 
night.  Lighting also increased participants’ personal safety in 
other ways; most described being able walk freely through their 
homes at night and early in the morning without bumping into 
their wooden furniture.  Women told us they used the torches 
when walking to the latrine which at night could be a challenge; 
they valued the portable light so they could avoid mishaps like 
snakes, or stepping into the latrine’s hole. There were other 
benefits, including a shared sense among owners that the 
lighting communicated to others that they had electricity which 
was associated with being progressive, modern, and even urban. 
As one respondent explained: “I have M-Kopa, passersby think 
that I have installed electricity. I look like someone in the city,” 
observations made in prior studies of the introduction of lighting 
into rural households [48]. 

Significantly, M-Kopa did all of these things in an 
environmentally sustainable, healthy, affordable, and reliable 
way; it was a substantial improvement over prior lighting 
methods, which were unsafe and delivered dirty lighting. Before 
M-Kopa, participants typically used koroboi and hurricane 
lanterns for illumination. Travelling to buy kerosene and/or 
paraffin to fuel these artifacts was inconvenient, and usually 
required a lengthy trip to a marketplace or petrol station. Buying 
fuel—typically on a weekly basis—was also expensive, and most 
households told us they had been spending roughly 13-
17$/month for paraffin and/or kerosene before getting M-Kopa 
(an estimate which included the costs of travelling to and from 
the marketplace and/or petrol station). Indeed, koroboi and 
hurricane lanterns consume significant amounts of fuel:  it is 
estimated that, in developing nations alone, these forms of 
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lighting consume 470 million barrels of oil and release roughly 
400 billion pounds of CO2-equivalent gases into the atmosphere 
per year, and are consequently a major source of greenhouse 
gases [27]. Koroboi also get hot, and participants frequently 
mentioned singeing their fingers when touching them. The 
flames they emit are also difficult to control, which can result in 
in paper (e.g., children’s homework) catching on fire; they are 
also unstable and prone to being knocked over. Parents 
described koroboi falling off tables and lighting fabrics on fire.  

The light that these technologies delivered is also dirty: in 
homes that had only recently adopted M-Kopa, we observed 
corrugated sheet roofs that were covered in thick ash, which we 
were told contribute to “runny noses” in children. Indeed, it 
known that inefficient burning of biomass fuels contributes to 
respiratory tract infections, eye disease, tuberculosis, and other 
health problems in Africa, and that young children are especially 
prone to these [15]. “Martha’s” remarks about getting M-Kopa 
reflected others’ feelings towards no longer living with the 
smoke emitted from the koroboi and lanterns: “I kissed smoke 
goodbye; it felt good!” 

In addition to providing lighting, the system could also be 
used to charge mobile phones, another feature which saved 
participants money because they no longer had to pay for their 
handset battery to be charged (a cost of about $0.10 to $0.20) at a 
local shop. The system helped them save money elsewhere, 
including no longer buying batteries for their radios and 
flashlights. Lastly, the participants who had some experience of 
living with access to electricity, described M-Kopa as more 
reliable than grid access. Everyone told us about the frequent 
blackouts in Bungoma, which can last up to a week, especially 
during rainy season (around April-May). An advantage of the 
solar-powered system was that it was reliable as long as there 
was sunshine.  

4.2 A Well-designed System 
Participants consistently told us that a strength of M-Kopa was 
its design, telling us that setting up the system was 
straightforward; most were able to use it immediately after 
obtaining it. In addition to this and the previously-mentioned 
design features (i.e., long cords and durable on/off switches), we 
describe other features that contributed to our participants’ 
positive experiences using M-Kopa, including being 
manufactured out of durable materials, and its GUI.  

The design of other commercially-available products 
developed for use in rural Africa (e.g., the solar-powered 
“FreePlay” cellphone charger/radio/flashlight) have been 
criticized. Specifically, during an evaluation of this handheld 
device in rural Kenya, Wyche and Murphy found that the plastic 
housing cracked and broke apart; they attribute this to it being 
designed for “occasional emergencies or outdoor camping 
adventures” [54]. M-Kopa, conversely, is designed for daily use; 
in particular, its control box is inside durable, rugged housing, 
which is able to withstand being dropped, as well as heat, dust, 
and occasional contact with rainwater. Most rural African homes 
have leaky roofs and dirt floors, and become uncomfortably 
warm during the day—all factors that make it challenging to 

maintain computing technologies. The cables that connect 
components (i.e., light bulb and flashlight) to the devices were 
similarly described as durable, and did not wear down after 
repeated use (or after being played with by children). 

Participants also praised the GUI on the control box, 
consistently describing it as “easy to use.” The LCD screen had 
graphical icons familiar from their presence on mobile phone 
interfaces (mobile phones being the only other digital device 
most participants had used); these included the battery and 
network connectivity icons, which indicated how much battery 
life remained and the strength of the mobile network (needed for 
using M-Pesa) (Figure 3). The GUI also omits design features that 
have been found to be difficult for novice users: for instance, 
rather than having users vertically scroll from one screen to 
another [26], screen transitions require only pressing the large 
buttons on either side of GUI (horizontal scrolling). The GUI also 
used straightforward terminology (such as ‘credit’, a term 
familiar from mobile phone use), which was presented in legible 
fonts, with strong contrast between the text and the blue backlit 
screen. These are important design decisions for rural users, 
many of whom have poor vision, which hinders their ability to 
use GUI [51]. Lastly, the text on the screen was in both English 
and Swahili, in recognition of the fact that different users may be 
more comfortable with different languages. This good design 
extended beyond M-Kopa’s form factor and GUI, and included its 
PAYG payment method, with participants frequently saying, for 
example, “I just pay, and forget, and only see the light.” In 
particular, they appreciated being able to pay for the system 
“kidogo, kidogo” (Swahili for “little by little”). Further, all knew 
how to send payments using M-Pesa, a system created by 
Safaricom Ltd. (Kenya’s dominant mobile network provider), and 
that two-thirds of the country’s adult population use [42]. 

 
Figure 3: Graphical User Interface (GUI) on M-Kopa Solar 
Control Box 

4.3 Customer Care, Mobile Advertisements and 
Upgrading to “M-Kopa 400” 
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Participants also appreciated “M-Kopa’s Customer Care”—that is, 
the after-sales services offered to customers. The majority told 
us they were satisfied with the company’s support staff, adding 
that they were polite, accessible via the phone, and capable of 
answering their questions. A few participants told us they were 
able to get replacements for broken bulbs or flashlights at the M-
Kopa store in Bungoma Town, another aspect of customer 
support which was appreciated. It was the regular SMS messages 
sent by “M-Kopa Customer Care” that were participants' most 
frequent engagement with the company. These messages 
reminded users about when payments were due or late, and 
confirmed when they had been received. Most people were able 
to make their daily payments, and planned to own the system 
outright within the year. Just two participants told us the 
payments (about $3.00 a week) were unaffordable, and although 
most were able to make them, more than half (12 households) 
also described instances of missing a scheduled payment, and 
experiencing the system being shut off 7 ; unexpected 
emergencies (e.g., sick family member), not having money after 
paying for higher-priority expenses (e.g., children’s school fees), 
and ordinary forgetfulness were all reasons given for having 
missed a payment.   

M-Kopa’s Customer Care also frequently sent other text 
messages, including information on the company’s other 
products. During our initial fieldwork, the company introduced 
the “M-Kopa 400,” that included a 20-inch solar-powered TV 
(Figure 1). All participants were aware of the new system, and 
most told us they aspired to upgrade because of the TV, in their 
words.  

 
They have a very nice device for a TV after paying for this one I 
shall get another gadget on loan,” and “[The message] said once 
you have paid the lamps you can go for phones, jikos, TV. They 
promised a TV and I hope to get. 
 

Participants’ experiences with the initial system were 
positive and nearly all were eager to acquire more of the 
company’s products. In May 2017, we conducted follow-up 
interviews in 20 (of the 21) households. We found that in 
addition to the four households—who had already paid off the 
system—twelve more now owned the M-Kopa Solar System; of 
these nine had recently upgraded to the new system (M-Kopa IV) 
and have the solar-powered T.V.  Four households had not yet 
paid for their system, and in two cases appeared to no longer be 
using it for lighting. In most cases, the new system had been 
acquired just a few weeks prior to our visit and most participants 
still had the protective covering on the device. All were eager to 
demonstrate how it worked, to show us the dozens of channels 
which they could access, and to reflect on what the introduction 
of this device meant to them and their families, for example: 

 
                                                                    
7 Embedded within the control box is a SIM card that can communicate 
with M-Kopa’s offices; when a customer makes a payment, their device’s 
SIM card sends a signal to activate the battery, which is powered by the 
panels. If a payment is not received, the battery is not activated. 

This is my first ever TV. I feel proud/good when my kids sit around 
to watch. My neighbors come to my house to watch TV.  When I 
was sick I had something to entertain me. I have appreciated 
having the TV. 
 

In addition to increased daily payments, getting the new 
system required trading-in one’s existing control box for a new 
one, as well as getting a larger solar panel. All participants told 
us they continue to receive SMS from M-Kopa, including 
advertisements for new products such as a mobile phone, 
fertilizer, and even a solar-powered motorcycle, all which can be 
bought using their payment system. 

5 DISCUSSION: DEFAMILIARIZING THE 
DOMESTIC 

Returning to the motivation for our study, we see how 
examining rural residents’ experiences using M-Kopa Solar, 
offers a novel empirical example that contributes to the 
HCI/ubicomp community’s knowledge of domestic spaces and 
sustainable practices. Our findings demonstrate that 
defamiliarization is a useful research and design strategy, in 
particular it “makes strange” assumptions in prior literature. 
Most obvious, it demonstrates that, contrary to how they have 
been characterized in HCI/ubicomp, not all homes are sites of 
over-consumption of energy, water, and/or consumer goods. 
Indeed, an estimated one-third of the world’s population lives in 
housing conditions similar to those we observed, and lack 
electricity, running water, and sanitation facilities [20]. Further, 
while sustainable practices, including minimal consumption, 
producing one’s own food, and using solar energy have been 
attributed to “simple” and “green” living in the U.S. [8, 17], our 
findings demonstrate they are also a consequence of economic 
poverty and non-existent infrastructure. We observed other 
sustainable practices that also tend to characterized as 
exceptional (e.g., [45]), such as repairing broken electronics  and 
reusing materials; instead,  these activities were the norm among 
our participants—as they are in much of the “developing world.”  

Further, our findings also defamiliarize assumptions in the 
HCI4D/ICTD literature about how mobile phones are used in 
rural Africa. The information participants received via mobile 
text messaging could not be used to, for example, to improve 
their health; instead, SMS appeared to serve as an entry-point for 
marketing and selling more products to people. We also see that 
rural residents do not live their lives in health, education, or 
infrastructure sectors (the primary focus areas in HCI4D/ICTD). 
Our focus on M-Kopa and domestic spaces more generally draws 
attention to alternative concerns—overlooked in HCI4D/ICTD 
research—including domestic security, lighting, and anxieties 
about the ozone layer. Lastly, we see that rural Kenya is a site of 
innovation, in particular as it relates to the adoption of emerging 
technologies which support sustainable practices—findings that 
counter assumptions within computing which traditionally 
understood innovation as coming from industrialized nations. 

5.1 Investigating Commercially Available Systems 
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Here we elaborate on defamiliarization, in particular how this 
approach responds to HCI/ubicomp scholars’ repeated calls to 
broaden the focus within sustainable design, beyond, for 
example, developing systems to support “personal consumption 
monitoring” [18]. Our findings make strange these communities’ 
tendencies to develop prototype systems (rather than study 
existing ones) and to focus on the differences between 
geographic regions (rather than similarities). We discuss these 
findings, and offer new design and research directions for 
researchers in these fields.  

Learning that the M-Kopa system was well-received among 
rural householders is significant, because it reveals how a 
commercially available technology supports sustainable practices 
(i.e., using solar energy). We also found that much can be 
learned from studying ubiquitous systems in use, an approach 
that is generally counter to research in ubicomp and ICTD, 
which have been described as “future-oriented” and “prototype-
centric field[s]” [11, 12]. Our findings demonstrate how applying 
research-based design guidelines can lead to useable systems, 
which promote sustainable behaviors. Indeed, designing systems 
that are easy to use is important aspect to consider in sustainable 
interaction design, and one which is often overlooked. Other 
factors to consider include developing systems that support 
multiple sustainable behaviors: in the case of M-Kopa, this meant 
providing not just lighting, but also mobile phone charging. We 
also observed that systems should be flexible, so as to support 
unexpected practices, such as warming chicks. Lastly, our 
findings offer support for Nieuwenhout et al.’s conclusion that 
an “adequate service infrastructure” is necessary for the success 
of solar home systems [29], and perhaps should also be 
considered when designing other sustainable systems.  

More broadly, and as Froehlich et al. observe [14], the longer-
term implications of sustainable technologies—in particular, the 
contradictions that accompany designing and marketing systems 
like M-Kopa—are less easy to understand when evaluating 
prototype systems. Our findings are aligned with others that 
suggest that once households have access to basic appliances 
(i.e., light bulbs), they then aspire to own others that require 
high wattage levels (e.g., TVs, refrigerators, and microwaves) 
[25]. They are also aligned with findings which question 
whether or not solar home systems support  “sustainable 
development,” or just the “expansion of consumers goods 
markets” [21]. Another factor which is difficult to assess when 
evaluating prototypes is the fact that access to technology is 
often tied to people’s aspirations for social advancement [24]. 
We build upon these findings, observing that rather than 
designing the system so that it works with participants’ existing 
control box, upgrading requires getting a new one—another 
design decision which seems counter to sustainable 
development. These factors must be considered when developing 
sustainable systems for the home.  

5.2 Regional Parallels in HCI/Ubicomp 
Our findings draw attention to differences between homes in 
rural Kenya and those in the U.S. or U.K., as well as significant 
similarities between homes in these regions and elsewhere. Bell 

et al. observe that the “target of domestic technology design is 
often not the user, but the consumer,” adding that domestic 
technologies “follow a symbiosis between consumption and 
technology; technology helps us consume (…)”; findings which 
emerged from their studies of this domestic life in the U.K and in 
China. This also appears to be the case in rural Kenya. They add 
that “in a world of dwindling resources, there is a need for 
domestic devices that do not stimulate consumption but instead 
offer alternatives and raise awareness about it” [3]. It appears 
that M-Kopa is not yet doing this, but by continuing to 
investigate how this and other commercially-available systems 
are used, technologists may be able learn how to make this more 
central to the design of all systems, regardless of whether they 
are developed for rural Kenyans householders or populations 
elsewhere. More broadly, we see that focusing on differences 
between rural Kenya and sites more typically examined in 
HCI/Ubicomp makes it difficult to recognize significant 
similarities or parallels between these contexts, such as how 
corporations’ strong profit motives underlie sustainable 
technology design, as well as the shared pleasure that comes 
from access to reliable lighting. Technologists must recognize 
that sustainable practices do not take place solely in “developed” 
or “developing” contexts; rather, they are conducted in global 
contexts. This will draw attention to phenomena (other than 
monitoring consumption) that must be considered when 
designing systems meant to support sustainable behaviors. 

6 LIMITATIONS, FUTURE WORK AND 
CONCLUSION 

Our findings begin to address a gap in the vast HCI/ubicomp 
literatures investigating domestic life and sustainability; 
however, some limitations should be kept in mind when 
interpreting our results. For reasons of convenience and 
accessibility, our sample was biased towards households near 
Bungoma’s town center; it is unclear whether M-Kopa is being 
adopted by those at the lowest socioeconomic levels, because 
they were not included in our study. The findings presented here 
come from just two interviews with participants; clearly, more 
research is required to understand rural Kenyan households’ 
purchasing power, and to investigate the impacts that access to 
solar lighting has on children’s learning and on deterring crime.  

Our conclusion is that studies of domestic technology use and 
sustainable practices in rural Kenya deepen the HCI/Ubicomp 
community’s understanding of these topics in ways that cannot 
be easily studied in developed countries. Ongoing discussions 
and debates regarding designing sustainable technologies for the 
home are incomplete if they do not begin to account for the vast 
majority of the world’s population who lives outside of the 
Global North; more research examining these topics in rural 
Africa is needed.  
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