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ABSTRACT 

Living in an informal settlement with a visual impairment 

can be very challenging resulting in social exclusion. Mobile 

phones have been shown to be hugely beneficial to people 

with sight loss in formal and high-income settings. However, 

little is known about whether these results hold true for 

people with visual impairment (VIPs) in informal 

settlements. We present the findings of a case study of 

mobile technology use by VIPs in Kibera, an informal 

settlement in Nairobi. We used contextual interviews, 

ethnographic observations and a co-design workshop to 

explore how VIPs use mobile phones in their daily lives, and 

how this use influences the social infrastructure of VIPs. Our 

findings suggest that mobile technology supports and shapes 

the creation of social infrastructure. However, this is only 

made possible through the existing support networks of the 

VIPs, which are mediated through four types of interaction: 

direct, supported, dependent and restricted.   
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INTRODUCTION 
People with visual impairment encounter numerous 

challenges in their daily lives that can limit access to basic 

services resulting in loss of participation in society [69]. 

Generally, a lack of accessibility within transport, healthcare, 

education or employment create economic and practical 

issues for both people with disabilities (PWDs) and society 

as a whole. Furthermore, this lack of accessibility creates 

conditions for social exclusion, which has been shown to lead 

to short- and long-term psychosocial damage for PWDs [64].  

In low- and-middle-income countries (LMICs), where 80% 

of PWDs live, these challenges are often more prominent due 

to the lack of access to essential assistive technology (AT) , 

societal stigma, inadequate policy frameworks and an 

inaccessible physical environment [28,39,74]. 

Technologies such as mobile phones increase independence 

and social participation of PWDs [43]. Mobile technology is 

important as it can function both as a social enabler and a 

“traditional” AT [16]. In high-income contexts, the modern 

smartphones with built-in screen readers have opened-up 

new levels of possibilities for VIPs [15]. Additionally, HCI 

researchers have helped to develop new ways of identifying 

objects [29], aided better city navigation [56] and helped to 

create more inclusive education experiences [37] – all driven 

by smartphone technology. Mobile can thus be seen, within 

these contexts, as a key enabler for VIPs. Indeed, the WHO 

has included mobile phones (with accessible technology) on 

the Priority Assistive Products List [4] – a list that contains 

assistive products deemed essential for fulfilment of the 

Sustainable Development Goals. 

In LMICs mobile phones have also bucked the trend for 

technology diffusion more generally. Unlike infrastructurally 

heavy technologies, like computers, which have a penetration 

rate of 25% in LMICs [79], the mobile diffusion rate is 

estimated to be 91% in Kenya [80]. This represents an 

opportunity for more inclusive societies. However, 

smartphone ownership, which offers most potential to VIPs, 

is estimated to be only 30% in Kenya [42]. The remaining 

61% of phones are feature or basic phones. Feature phones 

with screen readers can have a positive impact on VIPs living 

in LMICs. However, they do not offer the same possibilities 

for accessibility as smartphones; furthermore, basic phones 

do not have any type of screen reader making accessibility 

challenging [43,44]. 

In LMICs previous research has found mobile phones are not 

always used directly by the owner. Instead, the mobile offers 

a gateway to services, through both direct and intermediated 

(i.e. with the help of another person) use. Intermediated use 

of technology has been found when examining the social 

infrastructures which support technology use within the field 

of ICT for Development (ICT4D). Examining social 

infrastructures is often accomplished through the lens of 

human infrastructure, which allows the complex socio-

technical infrastructures to be captured and analyzed.  

Within LMICs, informal settlements (sometimes referred to 

as “slums”) represent a particular urban ecosystem with 

specific organizational, societal and infrastructural 
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characteristics. However, we know very little about how 

human infrastructuring affects the lives of PWDs who live in 

these communities. Specifically, we are unclear on how the 

social infrastructure affects the way VIPs access mobile 

phones and other digital technologies and what affect use has 

on their daily lives and ability to participate in society. In this 

paper we contribute: 

 The first case study which explores mobile phone 

interactions among VIPs living in informal settlements;  

 The identification of four types of mobile phone 

interaction: restricted, supported, dependent, independent 

by VIPs in Kibera; 

 The exploration of the future interactions VIPs in Kibera 

aspire to have, which resulted in unrestricted interactions 

for future VIPs alongside increased numbers of social 

interactions.  

RELATED WORK 

Informal Settlements  

Informal settlements are unplanned settlements usually 

located in peri-urban areas of many large cities in LMICs. 

From a social-economic point of view, informal settlements 

combine elements of urban and rural communities and are 

often characterized by poverty and scarcity of services 

compared to formal urban settlements [6]. The conditions 

found in informal settlements are known to impact negatively 

on the quality of life of residents [78]. The physical 

environment – open latrines, irregular building lines and 

uneven ground – all make navigation difficult. Digital 

infrastructure is also challenging – electricity, where it is 

available, is often ‘tapped’ illegally from main lines and is 

therefore unreliable. On the positive side, informal 

settlements have reduced social constraints, allowing for the 

creation of wider and more dynamic social support systems 

which influence how people interact with each other [68]. 

Furthermore, informal settlements are characterized by ever 

changing circumstances (including casual working 

arrangements and non-permanent housing) which can cause 

residents to be more resilient and less fearful of change 

which might reflect in their attitudes towards mobile 

technology [76].  

Although little is known about the everyday challenges that 

VIPs who live in informal settlements face, it is clear that 

practical challenges such as overcrowding, unpaved and 

uneven roads could make independent navigation extremely 

difficult with subsequent negative impact on employment 

and education. VIPs are also potentially more vulnerable to 

fraud, mugging and other forms of robbery which are 

notoriously common in many informal settlements [59]. On 

the other hand, VIPS might experience increased 

opportunities due to reduced stigma in informal settlements 

compared with rural settings due to the more progressive 

attitude which characterize informal settlements. 

Kibera is possibly the most researched slum in the world, 

with countless projects that have covered topics from 

sanitation [53] to the social impact of internet cafes [71]. 

Despite the wide number of studies, little is known about the 

everyday lives of PWDs in Kibera. For example, the benefits, 

implications and challenges of mobile phone ownership and 

internet access among Kibera’s youth was previously 

investigated [33]. The study found mobile phones were 

considered prized possessions that enabled connection to 

others and self-expression. However, social stigma attached 

to residency in Kibera was a concern when interacting with 

others on social media.  Unfortunately, no similar studies 

involving VIPs or PWDs in general exists.  

VIPs and Mobile Phones 

Mobile phones can provide great opportunities for 

empowerment for many VIPs [26]. Mobile phone research 

for VIPs, which is often focused in high income settings and 

on the smartphone, has explored issues as diverse as: 

navigation [1], obstacle avoidance [32], phone accessibility 

[34], object recognition [29] and activities of daily living 

[55]. Research within LMICs has focused on low-cost 

innovations such as Audioguide which supports navigation of 

VIPs who use low cost feature phones in Brazil [19] and a 

free, voice-based social media platform for blind people in 

India [70]. 

Regardless of setting, mobile phone adoption by VIPs is a 

complex issue which encompasses elements of the network, 

the handset and the person’s capabilities to use the interface 

and features of the phone [45].  Moving from a button 

interface to a touchscreen is daunting [12,48]. The steep 

learning curve necessitates the use of the old button phone 

and the new smartphone during a transition period [45,48] 

which lasts for 9 months on average [45].  Although the 

transition was difficult, once adopted the smartphone was 

found to enable people to explore a wide range of things 

from social media use to language learning [12].  

In a more recent study across VIPs in Bangalore and Seoul it 

was found that whilst phone use increased with smartphone 

adoption, the accessibility of the mobile phone ecosystem 

affected how the smartphone was used [45]. For example, the 

smartphone was often desired to overcome navigation issues 

of the cities, and to allow greater access to social media. 

However, having overcome the fear of switching from a 

button interface, and learning to use their smartphone, many 

users found that the most-desired function – GPS enabled 

navigation – was inaccessible due to usability failures in the 

network, handset hardware limitation or user-interface 

failures [45]. The study also found that, without a button 

interface, VIPs consumed more social media but created far 

less content. Other factors such as gender, social economic 

status, physical accessibility of a city and social attitudes 

affect how VIPs adopt mobile phones into their lives [48].  

Social & Human Infrastructure 

Accessibility research has in recent years taken a ‘turn to the 

social’ [23,49]. In doing so new approaches to how we 

explore the interaction between disabled people and 

technology have emerged. Ability-based design for example 
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moves beyond looking at ability deficits to one which 

designs for what people can do [73]. It takes into account not 

only the interaction of the person using a technology, but the 

system in which the technology operates, which is often the 

root cause of the disability. This approach champions 

designing for context to ensure systems are more usable to 

more people. The Disability Interaction (DIX) manifesto 

complements Ability-based design [27]. DIX looks to use 

user-centered design with disabled people to build new 

knowledge which lead to mission-statements and challenge-

based design at a global scale; demanding the systems-level 

to be more accessible from the start  and therefore reducing 

the amount of user-based adaptations which are so often 

necessary (as found by Kane et al. [31] for example).  

This move to embrace the social brings a natural overlap with 

the concept of Human infrastructure. Human infrastructure 

describes the rich social systems in which technologies are 

used within resource-poor environments [26].  Such a system 

combines human actors, relationships, activities, spaces, 

networks and goals. These systems outlive any attempted 

technological intervention [26]. However, the human 

infrastructure can also serve to amplify the possible outcomes 

of technology use [66]. The Technology Amplification 

Theory [67] demonstrates that technology alone is not 

capable of directing change. Instead, technology can only 

amplify the direction of travel of a society – it can make 

things worse as well as better. This is important given 

development has been found to increase the inequality gap  

for disabled people [41]. 

The nature of human infrastructure gives rise to a number of 

user types in LMICs. These include ‘direct’ [51], 

‘intermediary’ [51] and ‘beneficiary’ users [63].  Direct use 

occurs when the primary user directly uses a technology, they 

own to complete a task. Intermediary users can: 1) use 

technology on behalf of a request from the direct user 

(surrogate usage); 2) can enable the direct user to use the 

technology themselves (proximate enabling), or 3) can 

support the user by simplifying the interface or information 

output of the technology (proximate translation) [51]. The 

term beneficiary user is used to describe the primary-user 

when their technology use is mediated by an intermediary- 

user [22,51]. Intermediary users take the form of a 

‘fundamental enabler’ within the interaction context [51]. 

Intermediated interactions also have the effect of expanding 

the use of a technology beyond that of the user interface, to 

one that includes the participation of the beneficiary user  

[51] and in doing so enhance a person’s capabilities as 

defined by Sen [54].   

Social interactions have specific importance for AT use. For 

example,  within both social and employment settings Pal et 

al. [57] found AT use by VIPs drove social interactions. 

However, within the lived experiences of VIPs they 

identified many occasions where AT was insufficient in 

enabling independence and as such contributed to dependent 

interactions occurring [57]. This type of dependence 

contributes to misperceptions of what an AT user is and isn’t 

capable of. People, incorrectly assume  the AT has in some 

way eliminated a person’s disability or that without the AT 

the user is unable to do anything [57]. AT is simply a tool for 

capability enhancement; it neither eliminates a person’s 

disability, nor provides all of a person’s functions. AT 

therefore  is important in shaping the ‘ability negotiations’ of 

PWDs, which are inherently part of the social fabric of life 

[65]. To address this, Shinohara and Wobbrock argue for a 

new design  approach for technologies used by PWDs – 

design for social acceptance  [57]. This new approach 

applies equally to AT and mainstream technologies [57] such 

as mobile phones.  

To date, there are not any studies that look specifically at use 

of mobile technology by VIPs in informal settlements. This 

study builds upon work by [44,51,52] and contributes a case 

study and a deep understanding of how VIPs in Kibera use 

mobile phones and how the mechanisms within their social 

infrastructures create unique types of interactions. 

METHOD 

The aim of this study was to explore how VIPs in Kibera 

interacted with technology in their everyday lives and how 

the current interactions they had matched their future life 

aspirations. To this end, we formulated two stages of 

research. First, we carried out a series of contextual semi-

structured interviews and ethnographic observations with 

VIPs. These were conducted to identify the types of 

interactions participants had when using mobile phones for 

different purposes, and to understand how these interactions 

are characterized by their social components. Building on the 

initial findings from the interviews and observations we 

developed two activities for a co-design workshop. The 

workshop aimed to explore how participants aspired to 

interact with technology and their social environment in the 

future, and the role they envisioned these interactions could 

take in achieving more fulfilling lives. 

From Participatory to a Hand-Over Research Framework 

The purpose of this work was to understand current 

technology interactions and generate ideas for contextually 

appropriate technologies that are in line with the social and 

cultural practices of VIPs living in Kenyan informal 

settlements. Our approach extends prior work which 

considers both the social and material context of accessibility 

such as [65]. This project is part of a much wider program of 

work, which has just started called AT2030 

(www.AT2030.org) and, as part of this, we wished to be able 

to explore the boundaries between a participatory and a hand-

over approach [50] to research within the setting of Kibera. 

We started with a participatory base, then worked with the 

local organizations to identify two people who would be 

interested in joining the research team as community 

researchers. This approach was taken to: mitigate against 

potential “cultural collision” of conducting HCI research in 

the Global South [14]; generate research that is emancipatory 

and not exploitative [63]; extend the reach of the study in 
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terms of access to participants; attempt to ‘give back’ through 

the research process itself [61] and because involving 

community members has been shown to improve the quality 

of the research [38]. 

The research protocol was designed in collaboration between 

University College London, University of Nairobi and the 

Kilimanjaro Blind Trust a local DPO that actively supports 

VIPs in Kenya. It was approved by the UCL (ref: 1106/014) 

and the University of Nairobi (ref: KHN-ERC/A/323) ethical 

committees. The research team in the field then, comprised 

traditional academic researchers alongside community 

researchers. The interviews and ethnographic observations 

were conducted by the academic researchers with the support 

of the community mobilizer who was also a VIP. 

Photographic data collection was carried out (almost entirely) 

by the Kibera resident research guide who was shown how to 

use the camera and was instructed on the ethical aspects of 

taking pictures in community settings [72]. Once participants 

had expressed informed consent, the guide/researcher took 

photos during interviews and field observations, paying 

attention to when participants wanted something captured. 

Informed consent was gained from all participants at the start 

of each research session, this process was led by the 

community mobilizer.  

Contextual interviews and field observations 

Participants 

Six visually impaired participants took part in contextual 

semi-structured interviews and field observations (3 female, 

3 male, aged 28 – 65 years, Median = 36.5 years) – see Table 

1 for details. All participants owned a mobile phone and 

lived in Kibera from between 6 and 46 years (See Figure 1). 

Materials 

Interviews and field observations were recorded with a 

portable audio recorder and lapel microphone. A back-up 

recording was made in parallel with a second audio recorder. 

An Apeman camera and a mobile phone were used to capture 

photographs and video. Hand-written field notes were also 

used to record data at the end of each day. 

Procedure 

Participants were purposefully recruited by the local DPO 

according to the inclusion criteria (VIP, resident in Kibera, 

age over 18 and mobile phone owner). Interviews were 

carried out in English or Kiswahili according to the 

preferences of the participant.  

During the interviews, participants were asked questions that 

covered different areas of interest including demographics, 

length of time lived in Kibera, things they like and dislike 

about living in Kibera, typical daily activities and ownership 

of technology including mobile. This was complemented by 

a tour of their mobile phone. Participants were then asked to 

describe typical activities that they did with a mobile phone, 

with particular attention placed on barriers encountered 

during the interaction with the mobile phone and the 

potential role of any third-party during use.  

 
Visual 

Impairment 

Age Gender Type of mobile 

phone 

1 Partial sight 68 M Smartphone 

2 Partial sight 28 F Feature phone 

3 Partial sight 31 F Feature phone 

4 Blind 49 M Basic phone 

5 Blind 41 M Feature phone 

6 Blind 32 F Feature phone 

Table 1. Demographic characteristics and type of mobile phone 

owned by participants taking part in semi structured interviews 

and ethnographic observations 

 

Figure 1: Mobile phones used by interviewed participants 

During ethnographic observations, participants demonstrated 

how they used their mobile phone inside and outside of their 

home for everyday purposes related to their personal and 

working lives. Attention was also paid to the use of other 

technologies and any interaction that occurred with relevant 

members of the human infrastructure of the participants. 

Short unstructured interviews were carried out with these 

technology supporters to further explore the different 

interactions. Informed consent for these unstructured 

interviews was gathered verbally before data was recorded. 

Co-design  

Following the interviews, a co-design workshop was held to 

explore future interactions which might be possible for VIPs 

living in informal settlements. 

Participants 

Ten participants took part in a co-design workshop (7 female, 

3 male) – one of these had also taken part in 

interviews/observation. Participants had a wide range of 

visual impairments, literacy, and language – see Table 2 for 

details. All participants owned a mobile phone and lived in 

an informal settlement in Nairobi, Kenya. 

Design 

The co-design workshop used participatory design methods 

explicitly because they have been shown to give power and 

agency to participants and are understood to support 

sustainable collaboration in Africa [10,47]. This approach 

has also been shown to contribute to the well-being and self-
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esteem of participants in studies with PWDs in similar 

contexts [36,40].  

 Visual 

Impairment 

Literacy Language 

1 Partial sight Large Print Kiswahili/English 

2 Partial sight Large Print Kiswahili/English 

3 Partial sight Print or Braille Kiswahili/English 

4 Blind Braille grade 2 Kiswahili/English 

5 Partial sight Large Print Kiswahili/English 

6 Partial sight Large Print Kiswahili/English 

7 Partial sight Large Print Kiswahili 

8 Blind Illiterate Kiswahili 

9 Blind Illiterate Kiswahili 

10 Blind Braille grade 2 Kiswahili/English 

Table 2. Visual impairment, literacy and preferred language of 

all participants in the co-design workshop. 

Storytelling was chosen as a non-confrontational activity 

[35,63] appropriate to the African cultural context [47], 

which was accessible to visually impaired and/or illiterate 

participants. Social acceptance, independence and 

community support networks all emerged as key themes 

during the first phase of the research. These were then used 

to create the beginning of a narrative plot, which we used to 

draw out participants’ aspirations and hopes for the future 

alongside the possible roles for technology. Modelling to 

produce ‘speculative designs’ [17] is known as a method 

which creates ideas as well as physical things, and also works 

well with participants in low-income settings [75]. We 

therefore adopted this.  

Materials 

Audio and video data were gathered with the same modalities 

illustrated for the first study. Three braille machines, marker 

pens and sheets of paper were available during the 

storytelling exercise. Re-usable modelling clay, colored card, 

pens, stickers and craft materials were provided for the 

modelling exercise. The wide variety and bright colors were 

chosen to make the exercise as accessible as possible. The 

research team developed instructions for each narrative in 

both print and braille.  

Procedure 

As with the previous study, participants were purposefully 

recruited by the local DPO according to the inclusion criteria 

(VIP, resident in an informal settlement in Nairobi, age over 

18 and mobile phone owner). Informed consent was gained 

from all participants at the beginning of the workshop.  

In the storytelling activity, participants were divided into 

groups of three people. The community mobilizer read the 

narrative out loud (see Figure 2). The groups were then asked 

to complete their own fictional stories. Each group had a 

facilitator from the research team whose role was to support 

and involve the entire group. At the end of the exercise a 

volunteer from each group read out their story to all the other 

participants. In the modelling activity the groups were asked 

to produce designs for technology that could support 

independent lives and present to the rest of the group a 

scenario in which the technology would be used in the future. 

Each activity was followed by a facilitated group discussion 

about the stories and designs that had been produced.   

 

Figure 2. The community mobilizer reads aloud the braille 

version of the narrative for one of the storytelling exercises 

during the co-design workshop 

Analysis 

All participants’ interview data was transcribed verbatim and 

then translated into English where necessary. Thematic 

Analysis [9] was used to analyze the qualitative data 

generated in the interviews and field observation data – 

audio, photos, transcripts and videos – and all co-design data 

– audio, photos, videos, handwritten stories. Data were 

initially coded separately by two academic researcher and 

when patterns emerged these were discussed with the whole 

research team to ensure that the interpretation of the findings 

was both accurate and culturally appropriate.  

Data from the interviews and ethnographic observations were 

coded using a hybrid deductive and inductive approach [18]. 

Initially, we proposed to match interactions according to the 

framework proposed by Sambasivan et al. [51]. However, as 

the analysis progressed the interaction types were reframed 

under four categories that build on the intermediary user 

types identified by Sambasivan et al. (we propose supported 

and dependent interactions) and introduce restricted 

interactions. Sub-themes in each category were coded 

inductively until saturation. Data from the co-design 

workshop were coded according to the same framework of 

interaction categories that emerged from the first study. As 

data were progressively coded, we noticed that only two of 

the previously identified interactions were present in the 

future scenarios and a third new category emerged – 

(un)restricted interactions.  

STUDY1 RESULTS: INTERACTION TYPES 

From the first study we identified four types of interactions 

that the participants had when using their mobile phone: 

supported interaction, direct interaction, dependent 
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interaction and restricted interaction. As shown in Figure 3, 

each interaction has an identified characteristic which was 

found to be the core value that defines the interaction type. 

 

Figure 3.  Illustration of the four interaction types identified in 

Study 1 (see main text for details of each interaction type). 

Direct Interactions 

Direct Interactions were categorized by independent mobile 

use by the VIP. Although these direct interactions were 

mainly described in relation to mobile phones, they went 

beyond the use of mobile phones as people spoke more 

generally about interacting with basic appliances e.g. kettles 

and radios. Direct interactions with mobile phones were 

facilitated by physical buttons on feature and basic phones. 

On the smartphone, basic use was normally facilitated 

through a screen reader but P01 who received a smartphone 

from a local charity but without training on how to operate it 

found direct use difficult, though he continued to interact in 

this way. He explained: “I used to have another one, which 

was talking also but it had some keys and I could go 

anywhere I want but this one is more difficult because it has 

no buttons and sometimes it is even disturbing other people 

because of this talking back” [P01, Interview].  

All participants demonstrated the ability to use basic 

functions independently on their mobile phone – turn the 

phone on and off and receive or make a call. However, most 

participants struggled to navigate their contact lists and relied 

on remembering key phone numbers or simply typing in a 

number that was dictated to them: “So if I want to make a 

call for instance, just tell me your number… then I press call. 

Yes, it is calling now. So that is how I operate…. I have to 

have it [a person’s number]in my head.” [P05, Interview]. 

Only two partially sighted participants were able to search 

through their phone’s list of contacts by using the keypad to 

type in the name they were looking for. In general, direct 

interactions were mainly used to keep in contact with close 

personal relationships, as well as making essential calls 

(“When I want to go places and I lose the way I just call” 

[P03, Interview]). 

Restricted Interactions 

Restricted interactions are ones which are unavailable to the 

user. These were mainly caused by one of four factors:  

Cost of the service: None of the participants used the 

Internet, despite three phones being able to do so due to the 

cost of mobile data, as expressed by P03: “I know it [this 

phone] can go to the internet but I have never allowed 

anybody to go to the internet with it because it will cost me 

money” [P03, Interview].  

Hardware Limitations: Hardware limitations Smartphones 

were desired by participants. However, the one smartphone 

user [P01] we interviewed expressed frustration with his 

device. Despite the accessibility features of the smartphone, 

the lack of a physical interface restricted his ability to use 

certain mobile services. Hardware limitations also restricted 

interactions for basic functions, for example, P03 and P05 

wanted to use the camera on the phone but couldn’t due to 

lack of storage.  

Accessibility features: Most [P02, P03, P04, P06] of the 

participant’s phones lacked basic accessibility features such 

as screen readers which prevented them from reading SMS. 

Digital Skills & Knowledge: despite a keenness to explore 

technology, many remained unable to operate their phone to 

its full potential due to a lack of device-specific digital skills. 

For example, P05 was the only feature phone user with a 

screen reader, which would have made his phonebook 

accessible to him. However, he believed “phonebook and 

other things those are the ones which I don’t operate, 

because it is not for persons living with visual impairment 

[P05, Interview]. In the case of P01, despite knowledge of 

the features on the handset (“There is internet, there is 

everything in this phone, and it can talk” [P01, Interview]) 

and a willingness to try and explore the device themselves 

(“it is my own thinking to do what I hear” [P01, Interview]) 

the participant was unable to access the Internet or messages. 

He expressed the desire for a “guide” to help him navigate 

the device so that over time he could become more 

independent using his mobile phone. 

Many people mentioned a utopic ‘blind phone”’, for 

example: “I was wishing to get a phone that I just operate 

myself. It is too expensive – the blind phones. Yes, I hope to 

get one.” [P05]). The main driver was to access the Internet. 

There was no mention of using the phone as a navigation 

tool. This might seem a natural result of feature phone use 

which don’t have access to navigation tools. However, we 

feel it is worth mentioning as all participants struggled with 

the physical infrastructure, for example: “There are open 

trenches they are passing just by the door, so you can 

imagine a person living with a disability, sometimes as you 

Direct Interaction Independence

Supported Interaction Community

Dependent Interaction Trust

Restricted Interaction Exclusion
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move you think you have avoided them instead you end up 

even tripping and falling in them” [P06, Interview]. Within 

high-income contexts navigation is a common usage of 

mobile phones for VIPs. So, we include the lack of 

navigation awareness as a restricted interaction here by its 

absence in description. It was interesting that technology to 

aid navigation was one of the themes which emerged from 

our co-design session.  

Regardless of the cause of the restriction, restricted 

interactions resulted in the social exclusion of the VIP user, 

often generating feelings of frustration or disempowerment. 

 Supported Interactions 

Supported interactions took two forms, supported by two 

elements of the VIP’s social network. 

Family & Neighbors: Some participants lived with or had 

family nearby who would be called upon to provide support 

with mobile phone use: “I can just ask them. There are many 

outside there and they know I have that problem.” [P02, 

Interview]. The close-knit structure of Kibera - both 

physically and socially - meant family and neighbors were 

often called upon to help with these tasks. They would put 

numbers in phone contact lists, read and reply to text 

messages and check airtime credit. 

Specific support person:  Most of the VIPs interviewed had 

identified a specific someone in their network that they went 

to for technology advice and support. These relationships 

were often very important to the participants – (“The guy 

who taught me how to use the phone is the one who 

enlightened me on everything.” [P06, Interview]). These 

interactions meant that participants were confident to explore 

and experiment with their phones knowing that things could 

be rectified if things went wrong. “He teaches youths about 

computers… so if I have a problem with my phone, I take it to 

him and he helps me.” [P03, Interview]). 

The key enabling factor for supported interactions was the 

fact that the supporters were part of the social community of 

the participant. The presence of a personal bond made 

participants feel at ease and enabled them to ask for support 

without feeling in debt. Interestingly, these supportive 

characters were often found to be a point of reference not 

only for the participant but for other people in the family or 

neighborhood. For example, one of P03’s friends who often 

helped her when she needed to read or type SMS, stated that 

she often helps other women in the neighborhood when they 

wanted to learn to use some mobile services that they were 

unfamiliar with. As much as participants felt able to ask for 

the help of these tech supporters freely, the shared sense of 

community made tech supporter feel like their help was 

never onerous but simply part of their friendship bond. 

Dependent Interactions 

Dependent interactions were characterized by a person who 

was not the primary user – usually a shopkeeper – directly 

using the phone interface on behalf of the VIP – See Figure 

4. M-Pesa mobile money transfer and financing system is a 

special case of mobile phone. When receiving help from the 

M-Pesa (mobile money) agent/shopkeeper in performing a 

transaction, the VIP often had to give the agent cash to 

deposit, ask for a specific amount of cash to be withdrawn 

and/or share some highly sensitive information (i.e. their 

account number). 

The defining element of dependent interactions was trust. 

Although dependent interactions appear similar to supported 

interactions, they differ in two important aspects. First, 

supported interactions only occurred with individuals who 

were already within the VIP’s social circles, whilst 

dependent interactions happened specifically with 

shopkeepers and M-Pesa agents outside of this social circle. 

Second, participants reported feeling they had little control 

over the situation during dependent interactions, whereas this 

did not occur during supported interactions.  

All participants had built relationships with one specific M-

Pesa agent that they would go to in order to complete 

essential mobile banking transactions. The agents of these 

trusted shops are relied upon. Often the VIP would assess 

how they were treated, then build up trust by becoming a 

committed and loyal a customer. VIPs had honed their 

abilities to assess which people were trustworthy through 

trial and error. This trust was built up “little by little until the 

time that my instinct tells me that you are a good person” 

[P06, Interview]. Most participants were very cautious about 

deciding which shopkeeper they would trust, and this was 

often motivated by the fact that they had been defrauded or 

they have had items stolen from them before.  

STUDY 2: FUTURE VISIONS 

In the co-design exercises participants were asked to describe 

future scenarios in which technology enabled a visually 

impaired child who would live their life in Kibera to interact 

with the world in whichever way they wanted.  

 

Figure 4: An example dependent interaction – an M-Pesa agent 

helps a participant perform financial transactions by entering 

relevant data on the phone. 

The results were a series of imaginative stories in which our 

co-designers envisioned that generations of the future would 

not be held back by a lack of sight. Instead, the built 

environment would support the needs of VIPs and 

technology such as “advanced talking white canes” and 

“talking traffic lights and signage” would enable their 
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characters to progress, be independent and give back to the 

community. Co-designers believed that PWDs can achieve 

great things with the right technology available – and with 

the support of others. Social acceptance would bring success, 

which in turn would be celebrated by their community. 

Therefore, independent interactions were a result of a 

supportive community. 

The society described provided VIPs with the support they 

needed to thrive, and the children of the future became 

world-renowned doctors, computer engineers and pilots 

because they had both advanced technology and supportive 

social systems. The mobile phone was not explicitly 

mentioned as part of this future. Instead participants designed 

an array of connected technologies (see Figure 3). 

Interestingly, nearly all of these technologies exist, and 

nearly all solutions focused on navigation. Independent 

navigation is key to developing social interactions within 

people’s lived environments [46]. The importance of 

navigation was clearly evident in study 2, which makes its 

complete omission in study 1 all the more poignant (it was 

identified by its omission as a restricted interactions).  

We will now present the results of the imagined futures under 

our emerging four interaction types.  

(Un)Restricted Interactions  

In people’s vision of the future, VIP children were not 

restricted when interacting in society. This unrestricted 

access was possible due to social acceptance. In these new 

realities “stigmatization is limited” and VIPs are “high 

profile” [G4]. Therefore, there were no restricted 

interactions. Instead a new category – unrestricted 

interactions – emerged. Unrestricted interactions are 

characterized by external factors to the specific interactions 

with the technology. These external factors are in essence all 

part of social acceptance.  

 

Figure 3: Stories and technology solutions developed by 

participants during the co-design workshop. From top left 

clockwise: Stories from the future, GPS-enabled talking white 

cane and two Barra Barras (Zebra crossings). 

Social acceptance was made possible first by freely available 

information. For example, “The Government [has] created 

advanced information centres for each community” [G1], 

enabling “Parents to get all the information needed to send 

her [the child] to a good school” [G2]. These were all 

provided at no cost to the parents. This freedom of 

information had a trickle-down effect and allowed for 

“community [that was] was well informed on the rights for 

persons with VI” [G1]. All groups mentioned a “community 

that is well informed” as essential to the visions they 

described. It would appear this was the bedrock for all future 

interactions. It might also explain why there were no 

instances of dependent interactions reported in the visions of 

the future as people simply imagined a world of support not 

dependency.  

None of the technologies suggested in the future lives of 

people in Kibera ‘cured’ the sight of the child, they were all 

very rooted in a community which was simply accepting.  

Supported Interactions 

Supported interactions were described in two directions. On 

the one hand assistive technologies, specifically in education 

supported the future VIP children to “excel academically and 

socially – even to University” [G4]. They were further 

supported by interactions with their teachers. This education 

then allowed the VIP, Bryan in this instance, to “get 

employed and sets up his own company and [becoming] well 

known in ICT” [G4]. Thus, in this imagined future there were 

opportunities for VIPs of the future to create technologies 

which in turn supported interactions in the community. 

Groups spoke of people being able to create “employment 

opportunities for others because of the way society has 

accepted him” [G4]; another child had grown up to “become 

independent and able to give back to the community she grew 

up in” [G3]. 

Independent Interactions 

Independent interactions dominated much of the discussion 

and designs created by all 4 groups. There was a clear focus 

on navigation, which in study 1 was identified as a restricted 

interaction. Two groups focused on the creation of 

technology that was specifically designed to help VIPs cross 

busy roads creating: Traffic lights that let VIPs know when it 

is time to cross – so that they can do so independently and; a 

Barra Barra (Zebra crossing) with a blue button to indicate to 

waiting drivers that a PWD is crossing – so they would be 

more patient if the person needs a longer time to cross. A 

third group focused on the creation of talking smart white 

canes which were GPS enabled, to create more independent 

interactions. Participants also described the features of 

several ramps and pavements designed to allow VIPs to walk 

freely and safely in urban areas. An umbrella-hat for rainy 

days when using a white cane – it opens when the user 

presses a button on the hat and keeps them dry and they still 

have one hand free to guide their way – was also proposed. 

Although there was a focus on navigation, other ideas did 

emerge: a cooking pot that doesn’t need gas or charcoal and 

cooked food by itself; and a cup with a sensor that beeps 

when the liquid reaches a certain threshold to prevent the VIP 

user from overfilling it and potentially burning themselves. 
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DISCUSSION 

The Social Network 

The social network of Kibera is rich. Ultimately, we found 

mobile phone use was enabled by and for social networks. 

This points to a unique dualism; mobile phones have limited 

value without a social network, and additionally, each 

independent interaction made by users was towards 

engagement in their community (e.g. reaching out to family 

and friends). This dualism is not unique to informal 

settlements. Previous work has found collaboration between 

family members, co-workers and fellow activists was 

enabled by access to and through technology [3]. Similarly, 

AT has been found to both hinder and help the everyday 

work-dynamics between VIPs and non-VIPs  [7]. Our study 

uncovered new dimensions of the social network. We show 

how different kinds of social bonds between VIPs and their 

technology helper gave rise to different types of interaction 

that might be more or less acceptable to the VIP.  

Supported interactions were possible due to the close 

proximity and open living conditions found in Kibera. These 

result in community dynamics where physically calling out to 

a neighbor from your abode results in an instant and helpful 

response.  This idea of  interactions taking place on the 

‘doorstep’ has been found previously [51]. However, needing 

social support in order to access technology often places an 

invisible burden on the VIP making everyday life more 

complicated [8]. This was especially true in our study within 

dependent interactions, when people found they were unable 

to top-up their phones or withdraw money from their M-Pesa 

account when their trusted agent was not available. 

Supported interactions where made possible by the physical 

environment, however, the same environment also created 

restricted interactions. The unstructured nature of the 

physical space when combined with a lack of accessible 

smartphone technology contributed to a lack of mobile-

enabled navigation opportunities which in turn restricted 

social interactions. One aim of mobile phone use is to enable 

better access to the lived environment [46]. Pal et al. [46] 

previously found that the lived environment of a person, 

which includes the physical infrastructure and transport  

system, is still challenging for VIPs to navigate 

independently. Our findings build on the findings of Pal et al. 

[46]. We offer additional evidence of the power of mobile to 

extend the accessibility of open spaces for VIPs to enhance 

inclusion. There is opportunity in the future for HCI 

researchers to explore how the social network can be 

leveraged to create new  solutions for open spaces.  

The directionality of trust 

When examining the stories recalled by our participants, we 

found that trust was often the glue which held the technology 

support network together. This was in line with previous 

research which showed that trust is a foundation on which 

infrastructures beyond direct use operate [51,52]. The 

creation of social networks was bound up with decisions 

about whom could be trusted, and what they could be trusted 

with. Due to its inherent importance, participants have 

developed complex strategies which they used to establish 

and build trust which is a constant and evaluative process. In 

our study trust within supported interactions was implicit and 

encouraged through the social fabric of Kibera. 

Dependent interactions however were more nuanced. In 

previous work trust in new socio-technical systems such as 

ridesharing has been shown to be built by the technology. For 

example, VIPs using ridesharing schemes in India have used 

the audio output of GPS-enabled location data to trust they 

are being taken to their destination by the driver [11]. In 

contrast we did not find technology as an enabler in building 

trust, though it was envisaged as such in future interactions 

(see later). In common with previous studies [4,5,11,15] we  

found trust being built by recurring exchanges between 

service user and provider during dependent interactions. The 

rationale given by Brewer & Kamerswaren [11] for engaging 

in such behavior from the point of view of the service 

provider can be likened to incentivized trust-building found 

by [2]. The service provider is incentivized to develop trust to 

ensure continued service, often with ridesharing and similar 

systems through a rating-based system. Within our study we 

saw a more nuanced concept of this relationship. Trust was 

initially tested through trial and error by our VIPs, who went 

through a process of constant evaluation of M-Pesa agents 

and shopkeepers. This was unaided by an app or rating 

system, and whilst VIPs could ask sighted peers for advice, 

their visual impairment put them in a place of unique 

vulnerability which was disconnected from a sighted 

person’s experience. For example, this was evident when 

viewing how much information was given to M-Pesa agents 

by the VIP smartphone user in comparison with non-VIP 

customers who needed to give no such information to the M-

Pesa agent. Star stated that people make meanings based on 

their circumstances  and in doing so these meanings are 

inscribed into peoples’ judgements [62], or in other words, 

our participants needed to trust M-Pesa agents – and so they 

did, until and if they realized they couldn’t. One of the most 

uncomfortable elements of dependent interactions is the fact 

that the risk sits only on the side of the VIP. Trust is usually a 

mutual relationship [81:1] and it feels unbalanced to have to 

trust someone that you don’t know and that doesn’t 

necessarily trust you in return.  

We found the combination of limited choices of technology 

and a lack of knowledge of current phone features led an 

increase in dependent interactions when needing to use 

money-transactions services through the M-Pesa system. 

However, the subsequent dependent interactions built a 

strength of relationship between user and service provider 

which could be characterized by a level of devotion to the 

service user. For example – One M-Pesa agent aborted a trip 

into Nairobi to make himself available for one participant 

and several spoke of the other people with disabilities of low 

digital skills that they also help. These interactions appear to 

be driven from a different place to the more traditional 

incentivized trust-building activities found in previous 

mobile money studies [21,22].  
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The illusive ‘blind phone’  

Participants showed a desire to adopt new technologies 

which they believed would improve the quality of their lives, 

but which they assumed were out of reach. These included a 

‘phone for the blind’ and speaking computers. Unlike the 

VIPs in Pal et al.’s study which included several African 

countries [43], we found no one using screen reading 

software on their feature phones. Despite the appetite for it 

there was a lack of clarity about what a ‘phone for the blind’ 

actually was. However, there was a clear perception that it 

was out of reach financially to our participants. When asked 

people would describe the fact the phone would talk, 

something their current handset was capable of. It would 

appear that people, unwittingly were holding the blind phone 

they desired. 

The one smartphone user in our study was aware of using 

what he believed was a phone for the blind. In keeping with 

previous research [24] this phone was given to him via a 

charity. When using this phone, we observed accessibility 

and usability issues with the design of the M-Pesa banking 

service – such as the inability to enter account IDs and 

amounts. This supports the findings of Wyche et al. [77], and 

drove the need for dependent interactions. Like Pal et al.  

[45] our smartphone user made the switch from a feature 

phone despite awareness of the usability challenges it would 

present.  Mobile banking was particularly problematic. This 

is worrying and chimes with the view that technology can act 

as an amplifier of the attitudes within a society [66]; in this 

case inaccessible technology is amplifying exclusion.  

Future interactions  

Independent use of technology is often a driving factor for 

the design of technology for people with disabilities 

[13,25,60]. Future interactions described by our participants 

build on the idea of independence described by Kameswaran 

et al [30]. Independence is seen as not only what you can do 

for yourself, but also what you can do for others and peoples’ 

confidence that you will be able to do these actions reliably. 

Shinohara & Wobbrock [58] highlighted how accessible 

technology can empower people with disabilities in 

demonstrating their skills and enable them to support others 

in completing small and big tasks.  This was reflected in the 

newly imagined futures of our VIPs where we saw not only 

technologies which would enable independence (e.g. GPS-

enabled white cane) but also support them in achieving 

prominent roles within society. VIPs envisioned that the 

children of the future would fulfill roles such as teachers, 

medical doctors and pilots, figures that are perceived as 

dependable and skillful. Furthermore, these roles also enable 

the person with visual impairment to demonstrably give to 

society, rather than simply be in receipt of help. In doing so 

technology was an enabler not only in helping people do 

tasks independently but also demonstrated their ability to be a 

competent member of society [20,30]. The new technologies 

were all socially acceptable, many of which were built into 

mainstream technology such as intelligent road crossings, 

others were more akin to traditional assistive products such 

as the talking white cane. However, all were socially 

accepted not only by the PWD but also the people with 

whom they interacted. This  finding extends the work of 

Shinohara & Wobbrock [57] who identified the need for AT 

to be functionally and socially acceptable to ensure access 

and independence for PWDs within the work and home 

setting of a high-income country.  

LIMITATIONS 

The major limitation for the current study is the small sample 

size. We also conducted the current study over two weeks, 

making opportunities for capacity development of the local 

team limited. However, this is the start of a much longer 

ongoing research process within which we hope to further 

develop and refine our approach.  

CONCLUSION  

The social networks of VIPs living in Kibera were 

fundamentally important in shaping both how and why VIPs 

used their mobile phones. We have presented two studies; a 

series of interviews and observations, followed by a co-

design workshop that looked at the way VIPs used their 

mobile phones and how this use was shaped by, and in turn 

shaped, their social networks. Results from the first study 

show the social networks in Kibera for VIPs are comprised of 

four types of interaction with their mobile phone. VIPs often 

used their mobile themselves to reach out to their friends and 

families (direct interactions). When support was needed VIPs 

looked for help among close relations, neighbors and trusted 

technology advisors (supported interactions). To access 

financial services through the mobile phones, VIPs had to 

rely on shopkeepers and mobile agents (dependent 

interactions), sharing private information and handing over 

cash which required full trust and involved an element of risk 

for participants. The inaccessibility of certain mobile services 

due to cost, the lack of digital literacy of the VIP and the 

limited capabilities of the mobile phone, restricted certain 

interactions (restricted interactions). Our second study 

demonstrated future interactions would result in full inclusion 

of VIPs, through unrestricted interactions allowing VIPs to 

be valued members of society. 
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