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ABSTRACT

Scholars lack an understanding of how the digital divide – disparities in access to and use of

technology – operates within developing nations. Sub-Saharan Africa (SSA), in particular, is
experiencing enormous growth in access to and use of technology, although it is well documented

that the region lags behind the rest of the world in mobile phone ownership and Internet use.

Within SSA nations, the relationship between social ties, socioeconomic status, and the ownership
and use of mobile phones lacks attention. In this dissertation, I investigate the digital divide in

Malawi, a country in Southeastern Africa. I focus on mobile phones, given that mobile phones in

Malawi are more common than other information and communication technologies and are the

primary way people access the Internet. In the first paper, I leverage data from the CELL Project to
look at the way tech inequality unfolds in women’s day-to-day life through social interactions. I

draw on longitudinal data from the Tsogolo la Thanzi project in the second paper and I model the
mobile phone ownership and use as a hierarchy. I assess a woman’s position in the hierarchy over

time and the patterns of movement or stability she experiences. In the third paper, I leverage a
follow-up dataset to assess the structure of the mobile phone hierarchy four years later and

examine the relationship between network externality and mobile phone ownership and use. I find

that (a) women who own mobile phones tend to have more dispersed interaction networks; (b) at
the beginning stages of diffusion, women in Malawi experience stable non-use and unstable

ownership and device sharing; (c) at later stages of diffusion, device sharing emerges as a way that
women gain access to mobile phones and individuals with higher network externality are more

likely to own or borrow a phone than to not use one; and (d) the experience of the digital divide is

categorically different at different levels of the mobile phone hierarchy. My findings unearth

shifting levels of technology access and the social and economic factors that predict them. Mobile
phones are a powerful tool that connect individuals to people and ideas. Differentials in access and

use of mobile phones not only stratify regions, nations, and communities, but also at the individual-

level, the nature and level of mobile phone ownership and use is tied to one’s social context and

social ties.
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Chapter 1. INTRODUCTION

The digital divide – unequal access to and use of technology 1 – is well studied in

developed contexts, but less is known as to how this divide operates in less-developed

regions. Technology, specifically information and communications technologies (ICT), is

unique in that it is closely linked to social connections. In an increasingly networked global
society, technology may further collapse geographic, political, and social distance.
Conversely, access to technology may be patterned by these very boundaries, generating a
wide gap between those with access to technology and those without.

The digital divide, as with other population-level processes, unfolds differently in

developing regions than in more developed ones. In emerging markets, mobile phones and

the Internet diffuse faster than in developed regions (ITU 2015b; Pew 2016). The rate of
diffusion of ICT mirrors that of other technologies, such as the health-related innovations

that spread through developing regions quicker than in the West and coincided with a faster
mortality decline in such places (see, for example, Lindmeier, Wallace, and Mayhew (2014)).

In particular, sub-Saharan Africa (SSA) experienced a radical change at the beginning

of the 21st century. In 2000, only 1 in 50 Africans had access to a mobile phone; less than a

decade later, in 2008, 1 in 3 Africans were connected (De Bruijn, Mirjam, Nyamnjob, and
Brinkman 2009). Today, SSA continues to lag behind other regions in mobile phone diffusion,
but around half of the population now owns a mobile device (Pew 2016). This explosive

growth has been likened to a “revolution” wherein mobile phones are a “lifeline” (Kalil 2009;

Pew 2015).

One way the digital divide manifests in SSA is through differential levels of access to

mobile phone technology. Through mobile phones, individuals experience a number of

benefits including being able to access information and resources on the Internet, stay in

contact with friends and family in distant locations, and send and save money through

mobile banking (Aker and Mbiti 2010; Hampton, Sessions, and Her 2011; James and Versteeg
2007). Additionally, mobile phones are more affordable and transportable than other

1

technologies, such as personal computers. The continued diffusion of mobile phone

The digital divide can refer to any type of technology, though in this dissertation I generally focus on
information and communication technologies, such as mobile phones and the Internet.

1

technologies in developing regions is not only feasible, but also has the potential to connect
these growing populations and shrink the global digital divide. The shift is revolutionary;
yet, mobile phone adoption is not universal (Etzo and Collender 2010).

In SSA, the reasons for differential adoption and the impact of mobile phones on

individuals and communities are not well understood. However, leading studies conducted

elsewhere on the digital divide create a springboard from which I design and approach my

research. The foundation of the following papers lies largely in bodies of work on (a)

technology’s influence on social interactions, (b) the role of device sharing on adoption, and
(c) the diffusion of innovations theory.

Technology has the potential to shift the way humans interact with one another. With

the diffusion of ICT, societies have become “network societ[ies]” (Castells 2000b). In a

network society, social ties are independent of one’s geographic location; physical

communities no longer reign supreme. While the transition to a network society raised

concerns over the weakening of social connections and the demise of neighborhoods, studies

find that technology actually increases social interactions and maintains ties across
geographic space (Rainie and Wellman 2012; Wellman 2002). In particular, mobile phones

may lead to a “death of distance” by allowing individuals to maintain persistent connection
across physical space (Cairncross 2001). If mobile phones hold such power, what is stopping
anyone from using them?

Technology adoption does not occur in a utopia. Technology diffuses in societies

with existing social and economic structures. Although a number of organizations provide

annual or sub-annual reports on technology adoption throughout the world (e.g., ITU and
NUA) and the study of the digital divide in industrialized nations is well underway (e.g.,
Hampton (2015) and Wellman (2001)), less is known about how mobile phone adoption
unfolds within less-developed nations, such as those in SSA. Mobile phones are transforming

sub-Saharan Africa, but some people are left out of adoption. One way to gain access is
through device sharing (James 2011a). I situate device sharing within a hierarchy of mobile

phone ownership and use that reorients the digital divide from a binary divide to a spectrum

of access. With rapid rates of diffusion and adoption, cross-sectional studies of mobile phone

ownership and use are “blurred snapshots of a moving bullet” (Norris 2001:26; (Samuel, Shah,
and Hadingham 2005). I motivate a quantitative, longitudinal approach to understand the path to
mobile phone adoption and the social and economic factors that influence it.
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The diffusion of innovations theory (Rogers 2003) provides a framework for

understanding technology adoption in a given population. In it, Rogers (2003) theorizes how
populations move into adoption of an innovation. Adoption begins slowly and speeds up

once a population reaches critical mass. Later on, diffusion plateaus and only the individuals

who opt out of the innovation remain. There is significant evidence that this path to adoption
is rife with inequality, often patterned by social, economic, and demographic disparities

(DiMaggio and Hargittai 2001; Norris 2001). In particular, the presence of technology in one’s

social network influences adoption through a process called network externality (DiMaggio
and Garip 2012). Network externality supposes that a technology becomes more meaningful

as more individuals in one’s social network adopt it. The salience of network externality for
mobile phone adoption is higher in SSA than in other regions, given that mobile phones are

the first technology of their kind to diffuse heavily in the region. I thus explore the diffusion
of mobile phones and the social and economic influences on their adoption.

I focus specifically on mobile phone ownership and use among young adult women in

Malawi for three reasons. First, Malawi’s demographic context with its high population
growth and young population structure makes the country ripe for technology diffusion.

Second, high levels of socioeconomic inequality beget a “dangerous divide” (Mussa and

Masanjala 2015). This raises the question of how and when mobile phones will diffuse
through the population. I expect the process to be complex and uneven as another

innovation (i.e., family planning) reveals complex and variable patterns of adoption that are

closely tied to the social-relational context (Furnas 2016). Lastly, there is evidence that the

diffusion of mobile phones has begun, but the country overall scores low on ICT adoption.

The International Telecommunications Union (ITU) publishes a yearly report on the ICT

development index. The measurement of this index is closely linked to a number of
technology diffusion measures and development indicators: specifically, ICT access (e.g.,
percentage of households with mobile phones or computers), ICT use (e.g., percentage of

individuals using the Internet), and ICT skills (e.g., literacy rates and school enrollment
rates). In 2015, Malawi ranked fifth to last (number 163 out of 167) suggesting the country

is at an early stage of technology diffusion (ITU 2015). I explore the context of Malawi in
more detail throughout the chapters of this dissertation, as each chapter draws on it in
unique ways.
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Dissertation Overview
McLuhan (1964) argues for a focus on the deep social change that results from

technology. He asserts, “The medium is message” (McLuhan 1964); in other words, in the

study of technology and society, the point is both to understand the reasons for technology

use and the ways in which technology fundamentally alters social processes or structures. In

what ways do mobile phones fundamentally shift the social environment? My investigation
of this question is threefold: first, I identify the patterning of mobile phone ownership and

use in a given population. Second, I explore the social stratifiers that predict who has access
to this technology and who does not. Third, I inquire as to the way (a) mobile phone use
alters social processes and (b) social connections impact their diffusion. I embark on an
inductive investigation to uncover the “message” of this medium (i.e., mobile phones) by

building off the work of previous scholars in the field. McLuhan finds that “any technology

gradually creates a totally new human environment. Environments are not passive
wrappings but active processes” (McLuhan 1964, p. 12).

My project describes and predicts the ways technology shapes the dynamic social

environments in Malawi. I explore the “messages” of technology, described above, in three

papers. In each paper, I focus on mobile phones, given the mobile-centric context in Malawi

and much of SSA. I rely on two datasets. The first, the CELL project, I designed and led from
May to August 2015. The second, Tsogolo la Thanzi, is a longitudinal study designed and

headed by Drs. Jenny Trinitapoli and Sara Yeatman. It consists of two parts. The first, TLT-1,

collected eight waves of data over a three-year period from 2009 to 2011. The follow-up,

TLT-2, was conducted four years later in 2015. I describe the themes of the three papers
contained in this dissertation in more detail, below.

In the first paper (Chapter 2), I use unique social interaction data from the CELL

Project to identify the role of technology in the day-to-day life of Malawian women. The

question of how technology affects social networks remains largely unanswered in sub-

Saharan Africa. This is an important area for research, as these emerging markets are

continually gaining global recognition and a substantial segment of the population is still
under-connected. In this paper, I identify a typology of interaction networks to link mobile

phone use to the diversity and boundedness of day-to-day social interactions. I investigate

the characteristics of social interactions that occur via mobile phone versus those occurring

face-to-face. I also uncover the relationship between mobile phone ownership and ego-
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centric network structure, questioning the geographic and social boundedness of one’s dayto-day social interaction network. I analyze the interaction networks of mobile phone
owners and non-owners and identify a typology ranging from bounded to diffuse.

In the second paper (Chapter 3), I leverage the eight waves of TLT-1 data to

investigate a woman’s position in the mobile phone hierarchy and if it changes or remains
stable over time. I question the validity of binary conceptions of a divide versus a spectrum

of access by addressing device sharing. To represent the spectrum as a hierarchy, I construct

a three-rung ladder of device sharing in between ownership and use. I then hypothesize

three alternative hierarchies that explain the level of access in a population and the patterns
of movement that generate it. I model the hierarchy in Malawi over a three-year period to

gain insight into the path to ownership in a developing context. I also assess the patterning
of technology use by socioeconomic status.

In the third paper (Chapter 4), I return to Malawi four years later and use the TLT-2

data to follow-up on the structure of the hierarchy of mobile phone ownership and use. I

explore how social connection, particularly network externality, influences a woman’s
position in the hierarchy and the experience of being a mobile phone user. Building off the

diffusion of innovation theory, I investigate the substantive difference between owning and
sharing a mobile phone, but also the reasons for not using one. I assess the emergence of

laggards in the Malawian context and I look at the sociodemographic determinants that
someone is connected or unconnected to mobile phones.

Relevance

The existence of a global digital divide is undisputed and is a pressing issue today. A

number of world leaders express the enormity of the issue; Kofi Annan remarks,
…people lack many things: jobs, shelter, food, health care and

drinkable water. Today, being cut off from basic telecommunications
services is a hardship almost as acute as these other deprivations…

My fear is that we are adding a new divide to the already well-

entrenched one between rich and poor: a digital divide between the
information-rich and the information-poor. (UN 1999)

Others go further and argue that “connectivity is a human right” and the digital divide

is an “apartheid” leading to the emergence of a “Fourth World” (Castells et al. 2009b; Donner
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2008b; Fuchs and Horak 2008; Zuckerberg 2013). In developed regions, the disconnected
population often consists of traditionalists who opt out of technology adoption (Rogers
2003). On the other hand, the age structure of many information-poor regions suggest that

the unconnected population is younger with more to gain from access to technology (ITU

2015b; Kalil 2009; Pew 2015; Samuel et al. 2005). The digital divide receives considerable

international attention, but much of the focus remains on the divide between information-

rich and information-poor nations. Within SSA, an information-poor region, the structure of

the digital divide and its relation to the social context and social connections remains

understudied. A focus on the within-country structure and determinants of the digital divide,
as well as the impact of technology use, is the first step in connecting the unconnected in

SSA. In my project, I zoom in on this divide and investigate the way it operates among young
adult women within a region of Malawi.
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Chapter 2. BOUNDED TO DISPERSED: THE TYPOLOGY OF SOCIAL
INTERACTION NETWORKS IN A MOBILE-CENTRIC CONTEXT

Technology 2 alters the structure and nature of social ties by reinforcing existing social and

information networks and challenging geographic and social boundaries (Wellman 2001). The
study of technology and social networks, an endeavor birthed with early technological innovations
such as electricity and landline telephones, is of continued importance today as mobile phones 3 and

Internet continue to diffuse in developing countries. These communicative modern technological

innovations connect people to each other and to information. Since the early 2000s, the number of
Internet users has quadrupled and the number of active mobile users has more than doubled,
though rates of uptake are vastly different between developing and developed regions (ITU 2014).

In developed regions, the growth of the Internet has spurred an investigation into how online
connections affect offline networks; in the developing country context, however, there is a need to

understand the relationship between technology use and social relations.

Simmel emphasizes the importance of social connections for understanding broader

society. He motivates the study of individual-level social interactions as central to the discipline of

sociology. Indeed, for Simmel, sociology “must encompass more than simply…collective practices

and habits. It finds its subject matter whenever any relation whatsoever is formed between people”
(Bougle 1906; Watier 2008). By measuring these relations as social networks, we quantify social

connections on a spectrum from locally ordered to completely random (Watts 1999). The

characteristics of a network and the ties within it affect a number of social outcomes, including

contagion (Granovetter 1978), diffusion (Rogers 2003), economic outcomes (Granovetter 2005),
and the brokerage (Burt 2004) and accumulation of social capital (DiMaggio and Garip 2012). The
person-level interactions within a social network scale up to generate social change.

In this paper, I investigate mobile phone use in sub-Saharan Africa. This project fits within

the broader structural tradition in sociology, wherein the goal is to measure “a communication

network mapped on some human population” (Mayhew 1980:338). I focus on one type of tie in a
social network: social interactions (i.e., a tie between an individual and their conversation partner).

By focusing on these day-to-day social interactions, I provide a fresh and needed perspective on
2

In this paper, I use the word “technology” to refer to information and communication technologies –
specifically, the Internet, computers/tablets, and mobile phones.
3
I use the terms “mobile phone” and “cell phone” interchangeably throughout this paper.

7

how technology use is affecting daily life for individuals in the mobile-centric, low-income context

of Malawi. I identify a typology of interaction networks to understand if mobile phone ownership
and use alters the boundedness and diversity of one’s network.

BACKGROUND

Social Networks, Social Ties, and Technology
I conceptualize technology and social interactions within a broader social networks

approach. Social networks research is founded on the idea that communities and societies consist of
connections (ties) between social actors, places, or things (nodes). Social networks are “the core of

human society” and information, support, and knowledge flow through them (Kadushin 2011:3).

Consisting of both nodes and ties, social networks are characterized by the nature of the
connections and the arrangement of the ties within a social space. With the growth in information
and communication technologies, we’ve seen a subsequent “rise of the network society” in which

the structure of society shifts from neighborhood-based social ties to network-based ties that are

independent of one’s physical location (Castells 2000b).

Place is the “social and spatial context” that individuals are embedded in (Entwisle

2007:687); a focus on social networks provides insight into the social context of place. With the rise
of networked technology, Castells (2003:127) notes a “displacement from community to network as

the central form of organizing interaction.” Networks are then measured similarly to physical

communities: a focus on the overall boundedness of the community and the nature of the ties

between individuals in that community. Existing studies show that individuals who use technology
to communicate are more central and connected to their social network (DiMaggio et al. 2001;
DiMaggio and Hargittai 2001; Rainie and Wellman 2012; Wellman et al. 2001; Wellman and

Wortley 1990). The nature of ties, specifically the amount of interaction with individuals in one’s

network and the strength of the relationships, is another social network measure. For example,
technology strengthens existing ties and introduces new weak ties (Hampton et al. 2011; Katz, Rice,

and Aspden 2001; Wellman and Wortley 1990). Day-to-day social interactions represent the ties

between individuals in a social network and allow insight into the breadth and reach of one’s social
connections.

A Typology of Network Structures
Technology use, or lack thereof, is associated with various social networks characteristics,

such as tie reach and network boundedness. I describe, below, a three-part typology, informed by
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founding sociologists (e.g., Simmel and Durkheim) and modern network scholars alike (e.g., Watts,

Wellman, Hampton, and McPherson). I order the typology from highly localized to highly diffuse,

but it is not ranked, meaning that diffuse networks are not necessarily better than or more

advanced than localized ones. In Figure 2.1, below, I display example interaction networks for three
women. The first type – as seen in the “woman with bounded ties” – consists of social networks that

are highly connected, dense, and geographically bounded. This woman only engages with family
members that live within the same compound. In this way, her network has low relational diversity
and is completely bounded within her compound.

Along the spectrum of boundedness and diffusion, one step up from these bounded

networks are extended networks. Whereas bounded networks include ties that are completely
contained within geographic and social boundaries, the ties in extended networks begin to extend

outside these boundaries, though they are not fully released from the social and geographic

boundaries. In Figure 2.1, below, the woman with extended social ties maintains ties within the box

of geographic space, but also expands outside of the walls to connect to extralocal individuals. Two

of her interactions take place within her compound, yet the other two interactions are outside the

compound. She engages with female non-kin and male kin. Finally, I label the networks at the other
end of the spectrum as dispersed networks. Someone with such a diffuse network has individually

motivated ties and no distinct spatial or social patterning. The woman with the dispersed ties

resides in Compound D, yet the physical boundaries of her compound are permeable and do not
constrain her social ties. Her ties are diverse in terms of relationship-type and gender.

9

Bounded Ties
In their most constrained form, social networks appear as ‘caveman graphs’ (Watts 1999).

In such a network, social ties are constrained within dense ‘caves’ or clusters in which each

individual is linked to the other individuals within that cluster. No ties exist between clusters; thus,
the clusters are simultaneously internally dense and externally isolated (Watts 1999). These

networks rarely exist in reality and are, rather, an ideal type. However, a number of scholars
hypothesize 4 that a similar network structure existed in pre-industrial, pre-urbanized, and post-

Agricultural Revolution Europe and Americas where most individuals had low levels of mobility,
4

The true nature of pre-industrial European and American social networks is debatable and “far from
complete” (Hampton 2015:6; Ruggles 1994); though a number of researchers argue that networks in this
context were largely locally ordered and kin-centric despite notable exceptions, such as traveling merchants
or prostitutes (for a review, see Wellman 2001).
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were constrained by foot travel within their communities, and, thus, were members of small and
dense social networks (Hampton, Goulet, and Albanesius 2015; McPherson and Ranger-Moore

1991; Wellman 2001). Social networks in such societies are tight-knit and local; they are largely
constrained within particular geographic and social spaces (Castells 2000b; Wellman 2001).

Additionally, many of these ties are strong ties – relationships between individuals characterized by

high intimacy and frequent, prolonged contact – and interactions occurr face-to-face (Cress,

McPherson, and Rotolo 1997; Granovetter 1973; Hampton et al. 2015). In these contexts, strong kin

networks are the foundational social structure (Lévi-Strauss 1969) and are strengthened by a

motivation to sustain the minimum unit of production: the family and/or the household (Bloch
2013). In this type of social network, individuals are “bound up in homogenous” groups (Wellman
2002:10). One can visualize these networks as groups of interconnected actors – or nodes – within

a tiny box, where the walls of the box are physical or social boundaries. Ties within these

boundaries tend to be homophilous, as individuals sharing close geographic and social space are
likely to be similar to one another (McPherson, Smith-Lovin, and Cook 2001; Wellman 2001).

Whether this theory of Bounded networks extends to present-day developing regions is

debatable. Particularly, in sub-Saharan Africa, research presents mixed findings on the

homogeneity and boundedness of social networks. For instance, in Kenya and Malawi, ego-centric

conversation network studies relying on self-reported social network information report high

gender homophily, majority-kin ties, and moderate geographic boundedness (Helleringer and

Kohler 2007; Kohler, Behrman, and Watkins 2001; Watkins and Warriner 2003). On the other hand,
Weinreb (2014) discovers that day-to-day interaction networks in Malawi are far more
heterogeneous than the previous studies that look at self-reported networks. In the interaction

networks, cross-gender interactions are more common than same-gender, men are more likely to
interact with non-kin, and over half of interactions occur outside of one’s compound (Weinreb

2014).

The lack of a consensus on the level of homophily and geographic-boundedness of social

networks in sub-Saharan Africa suggests that there is a critical gap in our understanding of this
domain. While Weinreb (2014) generates a fuller picture of networks by looking at social
interactions in an average day, his findings relate only to face-to-face interactions, as technology-

based interactions were absent from the study. Technology use may jumpstart the transition from

Bounded networks to more heterogeneous ties (Wellman 2001); thus, the picture of social

networks in sub-Saharan Africa is not complete until we include measures of technology-based
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interactions, such as phone calls or text messages. My project extends the analysis of social
interactions to include technology interactions. I explore day-to-day social interaction networks to

understand the extent to which network ties fit into little boxes (e.g., constrained by kin and

village), asking: are social interactions “Bounded” by compound, village, or family? Does technology
use decrease these network constraints?
Extended Ties

The birth of sociology, as a discipline, is rooted in questions of shifting community structure

and changing social ties. Durkheim’s (1893) concepts of organic and mechanical solidarity speak to
bounded versus extended social ties. He argues that as societies develop the social structure will

shift from one of kin-based, bounded ties (i.e., mechanical solidarity) to differentiated and

interdependent ties (i.e., organic solidarity and the division of labor). Mechanical solidarity, a
“homogenous, undifferentiated mass” (Pope 2008), closely aligns with the bounded network

theories, above. On the other hand, the ties present in societies characterized by organic solidarity
are oriented by and around the individual, yet bonds remain relatively strong – these social ties are

extended. Social ties in an extended network expand beyond geographic and social boundaries and

“diminish the spaces between groups and bring more people into interaction with each other”

(Collins 1994). Although ties are extended, the social structure overall is denser, as more people are
more connected.

Simmel, too, engaged in the debate over whether urbanization and industrialization would

lead to the collapse of community or to a redefinition of community (Rainie and Wellman 2012).

The debate was fueled by a fear that the movement away from tightly knit rural spaces to sparsely
connected urban spaces would lead to the demise of neighborhoods and a weakening of social

connections. As urbanization changed the social landscape, individuals’ connections became less

predictable and more dispersed, socially and spatially. The social boxes that characterize bounded

networks still exist, but with penetrable walls. Simmel (1908) describes the kin-boundary as an
“intermediate circle that intervenes between the individual and the larger circle that encloses both

the family and the individual” (Simmel 1972:264 (ed. Levine)). Individuals are nested within social
groups, but are not constrained by them.

In addition to urbanization and industrialization, the adoption of technology further

decreased dependence on space. The expansion of communities, due in large part to technological
advances, did not lead to a breakdown of community but to connection despite locational
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constraints. An excellent example of this can be found in the literature on migrant

“transnationalism,” where technology enables migrants to lead “dual lives” while maintaining

frequent contact with those in their country of origin (Levitt and Jaworsky 2007; Mouw et al. 2014;
Portes, Guarnizo, and Landolt 1999). While some argue this shift represents a “death of distance”

(Cairncross 2001), others suggest that the change is more nuanced and call for an understanding of
tech-related community-level change as a shift in the way individuals are connected to one another,

both near and far (Rainie and Wellman 2012). Even as individuals move away, geographically, from
their families and friends, they tend to remain in contact with their “modified extended family”
(Litwak 1965; Ruggles 1994).

In an extended network, social ties are shaped by sociodemographic characteristics, rather

than geographic location; the distance is social. McPherson and Ranger-Moore (1991) call the social
distance between ties the ‘Blau space.’ Figure 2.2, below, displays the social distance between 15
individuals. I plot them by their hypothetical education, wealth, and age. McPherson and Ranger-

Moore (1991) argue that individuals who are close to each other in social space, or less-distant in
the ‘Blau space,’ are more likely to be socially connected. In Figure 2.2 woman A and woman B have

a high likelihood of being connected in a social network as they have similar age, education, and

wealth. On the other hand, woman A and C hold similar levels of education, yet are of a different age
and slightly different wealth, which generates distance between them in the Blau space. While kin
could represent another axis in multidimensional social space it competes with other social
dimensions, such as prestige and gender.
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Figure 2.2 Hypothetical Blau Space

Wellman (2001b) uses the term “glocalized” to describe the nature of the ties within

extended networks. Glocalized networks are global (dispersed) and local (dense), social ties
permeate walls, and community is defined “socially rather than spatially” (Wellman 2001b:13). In

glocalized networks, place – in the social sense of the word – still matters. The permeable walls
may, for example, represent one’s place in a kin network. An individual maintains their strong kin
ties with the addition of weaker ties in other social spaces (e.g., the workplace). Glocalized

networks exhibit a larger number of more dispersed ties. The social and spatial dispersion of ties
introduces weak ties – infrequent ties with marginal individuals – that change the way ideas or

things move through social networks (Granovetter 1973). Weak ties enable diffusion through a

network, which has important implications for technology adaptation (Becker 1970; Granovetter

1973; Rogers 2003). At the same time, “long” weak ties can impede the diffusion of complex
contagions if they are not redundant and lack reinforcement (Centola and Macy 2007). Strong ties,

on the other hand, differentially affect network composition depending on the relational nature of
the tie. For example, kin ties, generally considered ‘strong’ ties, are inherited. Because of this, kin
ties may be more heterophilous than non-kin strong ties (McPherson 1983).

The strength and diversity of social connections is not a zero-sum game. Strong ties do not

necessarily diminish when weak ties emerge. Similarly, increased technology-based communication
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does not equate to less face-to-face interaction. Modern information and communication

technologies strengthen both strong and weak ties. For example, Katz et al. (2001) find that

Internet use is associated with greater levels of face-to-face and technology-based social

interaction. At the individual-level, using communications technologies correlates with stronger,
more frequent ties and larger, more diverse social networks (Hampton et al. 2011; Wellman and

Wortley 1990). At the community-level, technology use is linked to increased participation in
community activities (Hampton and Wellman 2003). The mobile phone allows individuals to

connect with other individuals across geographic space; in this way, someone may physically

remain in their little box (i.e., their home or neighborhood) while simultaneously extending a social
tie beyond a spatial border.

In sub-Saharan Africa, another tech-related social activity – mobile phone sharing – blurs

the lines between social and physical space. Due to high costs, individuals who do not own mobile

phones may borrow a phone from another person. A report from the ITU states that “connecting the
unconnected is more often an issue of prices, ICT skills, and relevant content than of rolling out

infrastructure” (ITU 2015:94). In fact, mobile-cellular prices in Africa are equivalent to 18 percent

of the GNI per capita, on average, which is by far the most expensive mobile-cellular prices world-

wide (ITU 2015). Borrowing a mobile phone is a way to bridge these financial barriers. When an

individual borrows or lends a mobile device this person connects to a specific social or geographic

space. For example, a woman may need to travel to her neighbor’s home to borrow her mobile
phone, or a person may interact with someone on the bus to ask to borrow their phone. In these

two examples, engaging in device sharing traverses physical and social space. When someone

borrows a mobile phone they interact with (1) someone (i.e., the lender of the device) who is not
the intended phone-conversation partner and/or (2) a place where that conversation partner is not

located. In a mobile-centric, low-income context, such as Malawi, mobile phone sharing may

increase strong and weak ties and social interaction with both distant and local individuals.

I study technology use in sub-Saharan Africa to gain a new understanding of social life in

transitioning social-relational spaces. In sub-Saharan Africa, how technology use is affecting social

interactions and connections in spatially isolated villages or transitioning town centers is largely
unknown. Is technology use diffusing social ties outside of spatially isolated communities? What

boundaries are traversed and which walls are maintained? What does adoption of technology look

like in these areas – do we see a death of distance and a dispersion of ties in a place previously

constrained by social and geographic space?
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Dispersed Ties
Dispersed ties decouple social networks from geographic and social space. Even prior to the

Internet, early theorists argued that the global society was experiencing liberation 5 from space.

Indeed, beginning with earlier technologies such as electricity and television, McLuhan describes a
contraction of global ties, a compression of global networks that is “abolishing both space and time”

(McLuhan and Gordon 2003:5). He concludes that “the globe is no more than a village” (McLuhan
and Gordon 2003:6). The social world is imploding (McLuhan and Gordon 2003) generating a

universal small world phenomenon – a decentralized and sparse network in which every individual

is closely connected to all other individuals by, for example, six degrees of separation (Milgram
1967; Watts 1999).

The small world phenomenon, as conceptualized early on by Milgram (1967), is a network

of radically dispersed ties. At one extreme, networks are completely random graphs (Bollobás

1985); at the other they are locally ordered, caveman graphs, as discussed above (Watts 1999).
Milgram’s (1967) description of the small world phenomenon falls closer to the random extreme.

Indeed, he concludes that social distance matters more than geographic (Milgram 1967:66). Social

ties bind all individuals, even at multiple degrees of separation, across geographic space. However,

Milgram’s work is constrained by the infancy of social network methodology at the time (Travers
and Milgram 1969) – and in reality, social networks have much more structure than initially

theorized.

More recent scholars term these random social connections as “networked individualism”

(Rainie and Wellman 2012). Networked individualism manifests when the primary ties are from
person-to-person rather than place-to-place (Wellman 2001a). In a social network characterized by

networked individualism the walls and little boxes are absent. Social ties are no longer shaped by

geographic or social constraints; strong ties are distributed throughout one’s network, regardless of

space or place. These dispersed ties result in networks that are “looser, more fragmented” (Rainie

and Wellman 2012:8). Due in large part to technology, social networks shift from bounded, densely
knit networks to diverse and sparse networks that encourage individual choice (Rainie and

Wellman 2012).
5

I use the word dispersion throughout this subsection to refer to the decoupling of social ties from social
space and physical place. This is not to say that dispersed ties are superior to bounded or extended ties,
though I argue that they are, indeed, different. A network structure that increases individual choice of
network alters, enables persistent contact, and exhibits loose, fragmented ties may be positive or negative
depending on the outcome of interest and the cultural milieu in which it is operating.
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Dispersed networks, in combination with technology use, enable persistent contact and

pervasive awareness (Hampton 2015). Particularly with mobile telephony, person-to-person social

ties are not constrained by place, space, or time. As individuals move from place to place they can

remain persistently connected to each other. For example, mobile phones are a particularly
important tool for rural-to-urban migrants to remain in touch with their social ties in their sending

community (Pfaff 2010); thus, their social connections are decoupled from place and movement
across space. Pervasive awareness emerges with frequent texting, calling, or emailing such that

individuals are constantly aware of each other despite spatial distance from one another. Persistent
and pervasive social ties help sustain strong ties despite liberation from space. Though some

scholars (see for example, Putnam (1995)) argue that the increasingly sparse and heterogeneous
social networks lead to lonelier individuals with low levels of social capital, technology use may
provide the glue that maintains strong ties amid networked individualism.

Internet and personal computers are tools for social network engagement in information-

rich societies; however, in the developing country context, mobile phones fill this role. Internet
penetration is still low in much of sub-Saharan Africa; yet, cellular technology is on the rise (ITU

2014). Each year, the percent of land covered by cellular networks grows and the number of
individuals who own mobile devices increases, though slower, alongside it (Buys et al. 2009; ITU

2014). Wellman (2001b:239) coined the term “mobile-ization” to refer to the way that mobile

phone use is becoming pervasive throughout social spaces. I follow his creative lead and term the
phrase “mobile-ized” to describe the increased mobility across space and place as a result of mobile
telephony. Employing the dispersed network perspective, we may expect that mobile phones
mobile-ize individuals to connect person-to-person, rather than place-to-place.

In sub-Saharan Africa, mobile phones may indeed connect people-to-people, regardless of

place; however, it is unclear in this context whether the “mobile-ized” individual catapults into a

fully dispersed network structure or if the limited access to technology grounds individuals in

specific places. Consequently, I explore the social interaction networks of women in Malawi

questioning the extent to which networks are dispersed in a context still strongly linked to space
and place. Are these women ‘mobile-ized’ and dispersed, whether in part or in full?

RESEARCH QUESTIONS

I use unique social interaction data to test how technology use alters the day-to-day social

networks of Malawian women. I motivate my research questions based on the typology of social
networks as bounded, extended, or dispersed.

17

1) What are the dominant characteristics of the day-to-day social interactions of women in
Malawi (i.e., gender of interactant, location of interactions, length of interactions, and

frequency of interactions)?

2) What is the typology of these day-to-day interaction networks?

a. Are the day-to-day interaction networks fenced-in? Are they constrained by gender,
relationship-type, or geographic space?

b. To what extent are the interaction networks glocalized? Do women interact with
individuals who are both near and far (socially and geographically)?

c. Do women exhibit networked individualism in their day-to-day social interactions? Are
the networks lacking a patterning by kin or geography?

3) Is technology use associated with certain network typologies?

a. Do women who own cell phones exhibit certain interaction network typologies?

b. Do the network typologies fall along a spectrum that coincides with technology use or
ownership?

RESEARCH STRATEGY

Social network analysis is lacking in sub-Saharan Africa; by harnessing a social network

perspective, I grant agency to the subjects in a way self-report survey data do not. Interaction

networks capture the “way most of us experience membership in a community,” through dialogue

and personal connections (Entwisle et al. 1996:8; Watkins 1991). I make an important contribution

to the literature on social ties in sub-Saharan Africa by questioning the cross-context applicability

of the theoretical frameworks outlined in the background of this paper. Are the tenets of the social
network approach (e.g., interconnectedness of individuals, weak and strong ties, bounded

networks) context-specific or do they apply across diverse contexts using these frameworks and
tools? I argue we can gain a clearer and more realistic conception of the experience of women and

technology in sub-Saharan Africa through social network analysis, as “woman’s place in human
social life is not in any direct sense a product of the things she does … but of the meaning her
activities acquire through concrete social interactions” (Rosaldo 1980:400).

In developing regions, the existing social network research highlights the importance of

context and social network effects on individual outcomes. In Nepal, Sandberg (2005, 2006) finds

an influence of social networks on fertility: women whose network alters experience higher infant

mortality have higher and faster fertility. In other words, non-kin network alters have an influence
on individuals’ actions. In Thailand, Entwisle (2007) notes the importance of context and place and
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calls for demographers to lead the conceptualization of social networks as local social contexts.
Indeed, Entwisle et al. (2007) motivate an integration of the two main components of “social
structure” – (1) relationships and (2) social units – in their study of social networks in Nang Rong,

Thailand. In this project, I continue this discussion of relationships and social context by measuring
the diversity of interactions (i.e., social ties) and the boundedness of location where these
interactions take place (i.e., context). Entwisle et al. (2007) also make an important statement

about variability in social networks. They caution researchers from conducting case studies in
single villages, as they found enormous amounts of variability in social networks of the rural

villages studied. The villages “are not self-contained. Boundaries are permeable, and social ties

extend beyond administrative units” (Entwisle et al. 2007: 1524). Similarly, I expect that my
analysis of a number of women living in various villages will exhibit a range of network boundaries,

with some women exhibiting self-contained networks and others with permeable network
boundaries.

Observational interaction data contrasts to traditional social network data in that it does

not rely on self-reports of one’s social connections; the interaction data collected here report on
observed behaviors. Traditional social network data relies on the accuracy of self-reports and may

not capture the entire social network, given that the number of alters (friends, colleagues, groups)

that an ego (the respondent) can report is often restricted. A recent project in Malawi introduced
observational interaction data as a unique method of collecting social network data. Weinreb

(2014) collects observational data on social interactions, as opposed to traditional network recall

data, to obtain a more complete picture of the types of social ties present in social interactions.

Quantitative data on social interactions is lacking and much of the existing data come from

qualitative sources which, while important and informative, do not speak to the characteristics of

interaction networks in their entirety (Watkins and Swidler 2009; Weinreb 2014). Weinreb asserts

that “there is no single developing country setting… where we can say how many people a given

individual interacts with,” let alone know the characteristics of these individuals (2014:1478). This

is problematic, given that social interactions are the building blocks of social networks – what then

do we know about social networks in these contexts without information on social interactions? By
investigating social interactions, we can better understand the embeddedness of individuals within
their own social networks and society.

My project is in part a response to this demand for more and better data on social

interaction networks. I extend social interactions to encompass both face-to-face interactions and
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technology-based ones (described in more detail, below). I also contribute tools to the study of
social connections across dissimilar contexts. Social ties are universal, but the characteristics and

implications of these ties may vary by context. By using the tools outlined here, there emerges a
clearer understanding of how technology use influences the social ties of Malawian women.

STUDY CONTEXT AND DATA

In this project, I focus on Malawi, a country of around 17 million in southeastern sub-

Saharan Africa (UNSD 2016). Malawi gained mobile phone coverage in the early 2000s,
experiencing an increase in cellular network coverage 6 from zero percent of the population in 1999

to 93.1 percent in 2006 (Buys et al. 2009). Despite this high level of coverage, cell phone

subscriptions remain relatively low with only 3 in 10 Malawians having a mobile-cellular
subscription in 2014 (ITU 2015). Additionally, the DHS reports that 39 percent of Malawian

households own a mobile phone (DHS 2015). The high cost of devices and mobile-subscriptions is

one of the largest barriers to mobile phone use in Malawi. In 2008, a single device cost the
equivalent of 50 days labor and the cost of cell phone minutes was 5 times higher in Malawi than in

the US (Batzilis et al. 2010a). In fact, recent reports suggest that the cost of using a mobile phone in

Malawi is among the highest in sub-Saharan Africa (Batzilis et al. 2010a; Igunza 2015). The cost of
owning and using a device is prohibitively expensive for many Malawians (ITU 2015); therefore,
individuals who do not own a mobile phone may borrow a device (James 2011a; James and

Versteeg 2007).

The data for this research come from my dissertation project titled the Cultural Exploration

of Linked Lives (CELL). I fielded the CELL Project in Balaka, Malawi during the summer of 2015,
from July through August. The CELL Project received full approval from the Institutional Review
Board at Penn State University. For the project, I designed an interaction log (see Appendix),

modeled after Weinreb (2014), to track respondents’ social interactions. My project diverged from

Weinreb’s in that I identified person-to-person interactions and person-to-technology interactions.

In the main interaction log, I tracked both face-to-face and technology-based interactions (e.g., texts
or phone calls). I thus gained information on all of the social interactions of my respondents.

A subsample of women was drawn from the Tsogolo la Thanzi (TLT) project in July 2015.

TLT is an ongoing research project led by Drs. Jenny Trinitapoli and Sarah Yeatman 7. The TLT
6

Buys et al. (2009) conduct a spatial analysis and define cellular network coverage as a cell tower within a 2.5-arcminute that is 4.6 kilometers at its equator.
7

More information on the TLT project can be found at https://tsogololathanzi.uchicago.edu/
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project aims to better understand how young people navigate their reproductive goals and their
AIDS-related concerns during the transition to adulthood in the context of a severe HIV/AIDS
epidemic. For the CELL Project, I focused on women given the extensive literature on women as

kin-keepers which suggests that women play a pivotal role in maintaining strong kin ties and

providing support to family members (Pifer and Bronte 1986). Additionally, social interactions may

be gendered, so I focus on the interactions of women only, as an in-depth investigation into the

gendered components of social interactions is beyond the scope of the current project. Thus, in the

first two weeks of data collection for the TLT project, a stratified random sample of women was
drawn from TLT-2 until the cells in the sampling frame were filled, as able.

Sampling for the CELL Project followed a nested case-control/matching design (Higgins et

al. 2014). Using this sampling design, I varied by mobile phone ownership and matched on

variables that are associated with exposure to technology – specifically, education and rural/urban

residence (Samuel et al. 2005; Pew 2016). In this sense, I controlled for exposure to technology

within my sampling frame. Specifically, I stratified the TLT-2 respondents by cell phone ownership,

three education categories, and two rural/peri-urban categories. In the sampling grid, below, I

show the anticipated sample and the actual sample. The sampling variables are measured as
follows. Cell phone ownership is binary, an individual either owns a cell phone or does not own a

cell phone. I classify education into three categories: (1) primary or less, (2) some secondary, and

(3) high school graduate. A village or town was identified as rural or peri-urban based on

triangulated classifications from TLT-1 documentation and project managers. This variable is split
into two categories: (1) rural and (2) peri-urban (i.e., urbanizing rural areas; in this case, the peri-

urban area includes and boarders Balaka town center).

The anticipated sample was 60 women 8 and was evenly distributed across the

subcategories with 5 women in each cell (see Table 2.1, below). Running tabulations for women

who completed the TLT-2 survey in the first two weeks of data collection, I identified women that
fell into each subcategory. Within these subcategories, I assigned random numbers to the

respondents then ordered the list and selected the first few respondents to recruit for the project

until the sampling cell was full or the end of the second week was reached, whichever came first. I
was unable to fully fill the cells for rural/primary or less/non-owners, peri-urban/high school

grad/non-owners, and rural/high school grad/owners (see Table 2.1, below). Two neighboring
8

The sample aim of 60 women was determined in part due to funding restrictions.
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cells were over-sampled in an attempt to recruit a sample closer to 60 women. This resulted in a

sample of 58 women.

Table 2.1 Anticipated and Actual Sampling Frames
Anticipated
Fema le Owners
Fema le Non-owners
Primary or less
Some secondary
High school grad
Total = 60

Rural
5
5
5

Peri-urban
5
5
5

Rural
5
5
5

Peri-urban
5
5
5

Actual
Fema le Owners
Primary or less
Some secondary
High school grad
Total = 58

Rural
5
5
4

Peri-urban
5
5
6

Fema le Non-owners
Rural
4
5
5

Peri-urban
5
6
3

I hired and trained four women residing in the Balaka district to fill the role of observer. I

chose these four women as observers based on their experience and ability to engage with

respondents living in both the town and the villages. Two of the women were in their early twenties

with college diplomas. The other two women were high school graduates, aged 19 and 30. Three of

the women had lived in Balaka district their entire lives and one woman had recently moved there

with her family. The latter woman had studied in the city to receive her journalism degree and

contributed experience conducting interviews and fieldwork. She took on the role of head
interviewer and acted as a leader and liaison for the other observers throughout the study. These
four women were “observers,” rather than “interviewers,” as the role was to shadow respondents
from morning into early evening, for 8 hours total. At the time of recruitment, the observer asked

the respondent for permission to spend a day with them, from 8AM to 4PM. The observers were

asked to schedule the observation on an “average day,” meaning that observers planned to meet the

respondent at her home and shadow her throughout her activities on that day. Observers were

instructed to assist the respondents as they went about their daily activities. For many observers
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this entailed helping fetch water (also known as going to the borehole), sitting with the respondent

at their place of work, or picking vegetables in the field. Observers dressed appropriately for the
rural or urban context in which they would be spending the day, this included bringing a traditional

wrap and a head covering to every observation so that the observer would fit in during village

observations and be dressed appropriately for religious events.

Each time a respondent interacted with someone (whether face-to-face or through their

mobile phone), the observer filled in the observation log with information about timing, location,

type of interaction, and relationship to that person. The observers asked two questions of the
respondent: (1) How/do you know the person you spoke with? (2) Is the person from your
village/district? Following Weinreb (2014), the observers did not record the greeting of dozens of

young children throughout the day. These four observers shadowed 58 respondents in total and

recorded over three thousand interactions (N=3,473). Each respondent was paid 3,000 Malawian
Kwacha (~5USD) for their time and participation.

METHODS & MEASURES
Descriptive Analysis

I refer to two key terms throughout this section, my results, and discussion. The first term,

interaction, refers to the act of engaging with another person. Examples of interactions are a

greeting, a text, or a long conversation. The interaction occurs between the respondent and an

interactant. This second term – interactant – comes from Weinreb’s (2014) studies of social

interaction. The interactant is the person with whom the respondent is interacting. Examples of an

interactant include spouse, friend, or stranger. In the first portion of my analyses, I look at the

characteristics of the 3,473 interactions. I then shift to an ego-network analysis that takes into

account information on both the interactions and interactants. Lastly, I pull in supportive

qualitative evidence about the respondents and their social context.

First, I conduct a descriptive analysis of the 3,473 interactions to answer my first research

question. For these descriptive statistics I treat the interactions as the unit of analysis and explore
the dominant characteristics of the interactions by looking at the distribution of interactions by

technology-based and face-to-face interaction. Face-to-face interactions are in-person social
interactions with another person. These include: greetings, short conversations, long conversations,

and exchange of information. Technology-based interactions are social interactions with another

person that are mediated by a mobile phone. Tech-based interactions include: short phone

conversation, long phone conversation, text, loaned phone (i.e., respondent loaned their phone to
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the interactant), or flash. A flash refers to a practice in Malawi where an individual calls another

individual and hangs up before the receiving individual can answer the call 9. One of the purposes of
a flash is for the receiving individual to pay for the call, as they see a missed call and return it. The
technology interactions also have a direction component, so we know whether the respondent
received or sent the text, for example.

I also look at the location and duration of the interaction itself. The location of the

interaction is determined by the observer. Location of the interaction is classified into three

categories: within the respondent’s compound, an errand in the respondent’s village, an errand

outside of the respondent’s village, the market, or respondent’s place of employment. An example of

an errand in the respondent’s village would be walking to the village borehole, which is essentially
a water well. The length of the interaction is calculated by subtracting the time the interaction began

from the time it ended. A respondent can have multiple co-occurring interactions, so the observers

were trained to keep detailed notes on the beginning and ending time of each interaction. For
example, a respondent may have had a long conversation with her mother from 8am to 11am.

During this conversation with her mother she could greet other individuals and these interactions

were reported in her log, even though they co-occurred with the conversation with her mother. In
this way, a woman who engages in long conversations does not necessarily have fewer interactions
than a woman who only engaged in short conversations.

I report on the characteristics of the interactants across all of the interactions. The observers

record a unique ID for each interactant. I use these unique ID’s to identify how many unique
interactants each respondent engaged with. The observer recorded the gender of the interactant,

the relationship between the respondent and the interactant, and the interactant’s place of
residence. The observer determined and recorded the gender of the interactant. In the case of

uncertainty, the observer asked the respondent to clarify; this was most common for tech-based
interactions. If it was unclear from the interaction, the observer asked the respondent what is their

relationship to the interactant. Relationship to interactant was classified into one of twenty-six

9

A flash tends to be an interaction of short length. In this way, individuals who sent or received a flash will
have a lower overall interaction length; however, flashes are meaningful social interactions, so their
contribution to interaction-degree picks up on this social meaning, despite the decrease in interaction length.
A flash could be compared to a face-to-face greeting, in that they are both usually a short interaction. I include
face-to-face greetings, even though they, too, may decrease overall interaction time. This difference between
time spent interacting and number of interactions is an important question in the technology-based and faceto-face interaction story. I look at both time spent and interaction degree because they pick up on this
distinction between time-spent and number of interactions. See Appendix B for a discussion on the inclusion
of flashes and phone loaning as social interactions.
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categories: husband, son/daughter, father/mother, grandchild, grandparent, mother/father-in-law,

son/daughter-in-law,

brother/sister-in-law,

paternal

aunt/uncle,

maternal

aunt/uncle,

sister/brother, paternal niece/nephew, maternal niece/nephew, paternal cousin, maternal cousin,

step-child, step-parent, household help/relative of household help, unrelated confidant/friend,

unrelated acquaintance, religious leader, boyfriend, boss, coworker, stranger, or other. In regard to
an interactant’s place of residence, the observer asked the respondent up to two pieces of
information to identify where the interactant resides. First, the observer asked if the interactant

lives in the same village as the respondent. If the answer was no, then the observer asked if the

interactant lives in the same district as the respondent. At all stages of the observation, the
observers were asked to take detailed notes and to make note of anything they were uncertain

about. At the daily debriefing, we discussed any areas of confusion and clarified the logs where
needed.

Ego-network Measures
To address my second and third research questions, I shift to a focus on the respondent as

the unit of analysis. I structure my data around the 58 women; each woman has her own set of

interactions and interactants that comprise an ego-network. I then calculate nine ego-network

statistics for each woman: person degree, interaction degree, compound boundedness, village

boundedness, district boundedness, gender diversity, relationship diversity, duration, and
multiplicity. Next, I walk through the operationalization of each of these measures and provide the
accompanying formula.

I identify two types of degree: person-degree and interaction-degree. I measure person-

degree as the number of unique interactants the woman engages with throughout the day. In the

interaction log, each interactant is given a number. I count the number of unique values each
woman has for her interactants. For example, if a woman interacts with her best friend, her brother,

her mother, and her best friend, again, she has a person-degree of 3. I measure interaction-degree

as the number of interactions the woman engages in throughout the day.

I calculate network boundedness in three ways. First, compound boundedness, which is

defined as the proportion of her interactions that occurred within her own compound. Compound

boundedness is a measure of the geographic boundedness of the respondent. Second, village
boundedness is the proportion of interactions with interactants from the respondent’s village.

Lastly, district boundedness is measured as the proportion of interactions with interactants from
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the respondent’s same district. Village and district boundedness are a measure of the geographic
boundedness of each woman’s interactants. The observer asked the respondent if the person they

just interacted with is from their same village and, if the answer is “no,” the observer then asks if

the interactant is from their same district.

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =

∑ 𝐼𝐼𝐶𝐶
∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼

Where ∑ 𝐼𝐼𝐶𝐶 is the number of interactions that took place within the respondent’s compound
∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 is the respondent’s total number of interactions
𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 =

∑ 𝐼𝐼𝑉𝑉
∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼

Where ∑ 𝐼𝐼𝑉𝑉 is the number of interactions with interactants from the respondent’s village
∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 is the respondent’s total number of interactions

Where

𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =

∑ 𝐼𝐼𝐷𝐷
∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼

∑ 𝐼𝐼𝐷𝐷 is the number of interactions with interactants from the respondent’s district
∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 is the respondent’s total number of interactions

I measure diversity in two ways, by gender and relationship-type. I measure gender

diversity as the proportion of interactions with male interactants. Given that all respondents are
women, higher gender diversity means that a higher proportion of her interactions are with men).
Relationship diversity refers specifically to kin versus non-kin relationships; I measure it as the
proportion of interactions with non-kin interactants. A higher number indicates that a higher

proportion of a woman’s interactions are with kin.

Where

Where

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 =

∑ 𝐼𝐼𝑀𝑀
∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼

∑ 𝐼𝐼𝑀𝑀 is the number of interactions with male interactants

∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 is the respondent’s total number of interactions
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅ℎ𝑖𝑖𝑖𝑖 =

∑ 𝐼𝐼𝑁𝑁𝑁𝑁𝑁𝑁−𝑘𝑘𝑘𝑘𝑘𝑘
∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼

∑ 𝐼𝐼𝑁𝑁𝑁𝑁𝑁𝑁−𝑘𝑘𝑘𝑘𝑘𝑘 is the number of interactions with non-kin interactants
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∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 is the respondent’s total number of interactions

To measure tie duration, I calculate the mean length of all of her interactions (in minutes).
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆ℎ =

∑ 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀
∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼

Where ∑ 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 is the total number of minutes a respondent spent in all interactions
∑ 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 is the respondent’s total number of interactions

Multiplicity is measured as the sum of the unique interaction types over the total number

of possible types. In this way, it is a proportion and is not influenced by the number of interactions

a woman has but is a measure of the number of unique interaction types. The total number of
potential types of interactions is nine. A higher multiplicity score indicates a greater variety in type
of interaction.

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 =

∑ 𝐼𝐼𝑈𝑈
∑ 𝐼𝐼𝑃𝑃

Where ∑ 𝐼𝐼𝑈𝑈 is the number of unique interaction types experienced by the respondent

∑ 𝐼𝐼𝑃𝑃 is the total possible number of unique interaction types (always equal to 9)

Cluster Analysis

Next, I use the above ego-network statistics as variables in a cluster analysis. The nine ego-

network measures are the only variables included in the cluster analysis. The typology of social

networks, described above, exists on a scale from highly constrained to highly diffuse. As the
distinction between bounded and dispersed networks is not exact and I expect that there may be

subgroups of varying amounts of boundedness and dispersion, I choose to run a hierarchical cluster
analysis. I use Ward’s cluster analysis in an attempt “to minimize the sum of squared distances of
points from their cluster centroids” (Tan, Steinbach, and Kumar 2005). In this way, the cluster

analysis provides a tool for mapping the women into distinct groups in which one woman’s ego-

network looks more similar to the other woman in her cluster than to the woman in a different
cluster.

Prior to running the cluster analysis, I split the data by mobile-phone ownership. I do not

assume the typology is perfectly linearly correlated with ownership, so I use cluster analysis as a
tool to uncover variation in ego-network characteristics within the groups of owners and non-

owners. This gives the clusters the potential to theoretically overlap. By this, I mean that a cluster of
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non-owners could be less-bounded and more-diverse than a cluster of owners. Rather than

including owners and non-owners in the same cluster, I separate them and cluster within owners
and non-owners to identify the hierarchy of boundedness within each. I identify the clusters based

on substantive meaning, as led by the typology above, and the practical consideration of sample size

limitations. I then report the mean values for the network measures and the proportion of women
who used a mobile phone at least once during the observation. I also report on a number of

variables from the TLT-2 survey including age, education, peri-urban residence, marital status,

Facebook use, and Internet use.

In the final portion of my analyses, I support and develop my findings with field notes from

the four observers. I asked each observer to take detailed notes on moments throughout the
observation in which the respondent interacted with or talked about technology use, and other

meaningful pieces of information to help paint a picture of the respondent and their context. I

review the field notes for every respondent in each cluster and pull out themes and quotes to
provide a backdrop for the quantitative cluster analysis. From these field notes, I gain insight into

the relationship the women have to technology and the presence of technology in their
communities. The field notes allow insight into the ways women gain access to mobile phones and

the characteristics of their interactions. The field notes are not social network measures, but,
instead, inform us of the cultural milieu in which these interactions are taking place.

RESULTS

I begin with an analysis of the pooled social interactions to uncover the dominant

characteristics of day-to-day social interactions of women residing in Southern Malawi. In Table 2.2,

below, we see that a majority (95%) of interactions in this study are face-to-face. Face-to-face

interactions tend to be a bit longer than tech-based interactions, with the mean length of face-to-

face interactions being 4.70 minutes and tech-based interactions being 3.22 minutes. An important

finding here is that a much larger proportion of tech-based interactions are with interactants from

outside the woman’s village (0.64) and district (0.45). Only 15 percent and 1 percent of face-to-face

interactions are with an interactant from another village or district, respectively. A majority of tech-

based interactions are with a male interactant, while only 30 percent of face-to-face interactions are

with a male. When looking at specific sub-types of interactions, the difference in the gender of
interactants with which a respondent has long conversations is striking. For long conversations on
mobile phones, only 11 percent of the interactants are female; on the other hand, almost 80 percent

of long face-to-face conversations are with other women. It is interesting to note that in only 3 of
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the interactions did a respondent loan their mobile phone to someone else. Thus, lending behaviors
are not common among these women.

Table 2.2 Interactions by length, distance, and gender

Interactions

All tech-based interaction
Short convo
Long convo
Text
Flash
Loaned phone
All face-to-face
Just greeting
Short convo
Long convo
Exchange of info
All interactions

Mean interaction
length (minutes)

Proportion of
interactants from
outside village

3.22
3.30
17.11
1.19
0.64
1.67
4.70
0.67
4.03
22.63
9.05
4.61

0.64
0.59
0.78
0.81
0.72
0.00
0.15
0.21
0.13
0.08
0.95
0.17

Proportion of
interactants from
outside district
0.45
0.45
0.67
0.47
0.44
0.00
0.01
0.00
0.00
0.00
0.79
0.03

Proportion of
interactions
with a female
0.42
0.37
0.11
0.47
0.72
0.67
0.70
0.60
0.72
0.78
0.21
0.68

N

188
119
9
32
25
3
3285
826
2179
261
19
3473

As I shift to a woman-based analysis, I pause to look at the patterns of cell phone ownership

and use among these 58 women. In regards to ownership, by design, around half of the women own

a cell phone (n=30) and the other half do not own a cell phone (n=28). However, patterns of use do

not exactly follow patterns of ownership. In fact, a majority of the women engaged in at least one

tech-based interaction during the course of the day. In Table 2.3, below, we see that over a third of

the women who do not own a mobile phone did, in fact, use a mobile phone during the observation

period. These women are borrowing a device. A majority of the women who own a cell phone used
one during the day of the observation; though, four women (~13 percent) did not use their phone.

Table 2.3 Cell phone Ownership and Use
Does not own
a cell phone

%

Owns a cell
phone

%

Used a cell phone during
observation period
Yes
No
% of total
35.7
64.3
48.3
n=10
n=18

n

n=26

n

86.7

13.3
n=4

51.7

29

Next, I turn to the ego-network analysis. This portion of the results looks at the interactions

as characteristics of each woman’s ego network. In Table 2.4, below, I report the mean values for
the interaction network measures by mobile phone ownership. One a number of these measures,

women who own a cell phone score similarly to women who do not own a mobile phone. Women
who don’t own a cell phone only interact with one more person, on average, than women who do

own a cell phone; however, women who own a mobile phone have about 3 more interactions than

women who don’t own a mobile phone. The difference in compound boundedness is not huge, but
is interesting, with about 5 percentage points 10 difference between those who own a mobile phone
(0.67) and those who don’t (0.63). Gender diversity and district boundedness is also similar

between owners and non-owners. The main differences are in the village boundedness, relational

diversity, multiplicity, and duration of their ego-networks. The ego-networks of women who own a
mobile phone exhibit compound boundedness that is 10 percentage points lower than women who

don’t own a mobile phone. Women who own a phone have higher relationship diversity (0.62

compared to 056) and much higher multiplicity, engaging in almost 2 more interaction types than
women who don’t own. The length of their interactions is shorter by over a minute, on average.

Table 2.4 Mean Values of Interaction Network Measures by Mobile Phone Ownership
No Mobile (n=28)
Own Mobile (n=30) Total (n=58)
Degree
Person
39.36
38.13
38.72
Interactions
58.07
61.57
59.88
Boundedness
Compound
0.63
0.67
0.65
Village
0.89
0.79
0.84
District
0.99
0.95
0.97
Diversity
Gender (male)
0.30
0.33
0.31
Relationship (non-kin)
0.56
0.62
0.59
Duration
Mean interaction length
5.69
4.16
4.90
(minutes)
Multiplicity
0.37
0.54
0.46

I next use the nine ego-network variables in Table 2.4, above, as the covariates in the two

cluster analyses. I display the four clusters in Figure 2.3, below. I organize the clusters within each
10

I refer to the difference as “percentage points,” because the boundedness, diversity, and multiplicity
measures are proportions. Thus, I refer to the difference in proportions as percentage points.
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variable to make clear the comparison across the four clusters. The cluster analysis within the 30
women who own cell phones yielded the two clusters identified by the navy and light blue bars. The

dark and light grey bars distinguish the two clusters within the non-owners. Two clusters within

each ownership category was the best outcome, given the small sample size and the substantive

theory guiding this analysis. Prior to naming the clusters, I look at the clusters by the nine egonetwork measures to identify the networks with the highest boundedness and diversity and order

the clusters accordingly. At first glance, it appears that individuals with the most dispersed

interaction networks are connected to technology and the most bounded networks are those of
networks belong to women who don’t use cell phones. At the poles, we see that the least bounded
and most diverse network is a cluster of owners – the Dispersed cluster; the most bounded and

least diverse cluster – the Bounded cluster – is a cluster of non-owners. In between these two
extremes we see a spectrum of network boundedness and diversity that doesn’t directly align with

cell phone ownership suggesting a more nuanced story. I identify two interesting clusters: the

Extended Non-Owners and the Extended Owners. These two clusters are “flipped” on a number of
the variables. For example, the Extended Non-Owners have a more gender diverse and less

compound bounded cluster than the Extended Owners. In this way, the patterning of ownership
and boundedness/diversity is not exactly linear; there is some noise in the middle. By splitting the

sample by ownership prior to running the cluster analysis, I am able to pull out this variation in
boundedness and diversity across ownership categories. Next, I walk through the clusters

beginning with the clusters at the extremes: the Dispersed cluster and the Bounded cluster. After

describing the defining characteristics of these clusters, I look at the two middle clusters to parse
out the main differences between them.
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In dark navy blue in Figure 2.3, above, is the most dispersed cluster – hence its name: the

Dispersed cluster. All 15 women in this cluster own a mobile phone and used a mobile phone at

least once during the observation period. These women have high person-degree and the highest

interaction-degree (see Table 2.5, below, for exact numbers), indicating that they had many

interactions with many people. These interactions, on average, were the least bounded with this

cluster displaying the lowest compound, district, and village boundedness. These interaction
networks are the most diverse, with almost 40 percent of the interactions with men and over 60

percent of the interactions with non-kin. The women in this cluster also have the highest
multiplicity, indicating that they engage in a diverse set of interaction-types. However, despite the

highly dispersed network characteristics of this cluster, the interactions, on average, have the
lowest duration – meaning that these women tend to have shorter interactions.

The next cluster I will discuss is the most bounded cluster – the Bounded cluster – shown in

light grey in Figure 2.3, above. None of the 13 women in this cluster own a mobile phone nor did
any of them use a mobile phone to talk or text during the observation period, hence the absence of a

cell interaction bar for this cluster. These women’s networks exhibit low person-degree and the

lowest interaction-degree. Interestingly, though, these networks have the highest average duration

which means that despite the low number of interactants and interactions, the interactions that
these women do have tend to last longer. These few, but long, interactions tend to have low gender
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or relational diversity. Multiplicity is low for this cluster, meaning that these women tend to engage

in the same types of interactions throughout their day. Lastly, this cluster has the highest village

and district boundedness. Overall, this cluster is the most ‘bounded’ of all the clusters here.

Looking at the other cluster of non-owners, we see that the Extended Non-Owners cluster

(in dark grey, above) is relatively extended. In fact, it is less compound-bounded and more gender

diverse than the remaining cell owning cluster. Despite the fact that these women do not own a

mobile phone, two-thirds of the women in this cluster used a mobile phone to call or text someone

during the observation period. Because these women do not own a mobile phone, we can conclude
they are borrowing the phone they are using. This cluster has the highest-person degree and high

interaction-degree. The women have interaction networks with relatively low compound
boundedness, but higher village and district boundedness. With the second highest gender

diversity, a third of these women’s interactions are with men, but they also have the lowest
relational diversity, with almost half of their interactions being with kin.

Finally, we look at the Extended Owners cluster. While all of these women own mobile

phones, less than three-quarters of the women used a mobile phone during the observation time

period. We see that these women have low person- and interaction-degree. This cluster has the
highest average compound boundedness which indicates that most of these women remained in

their compound throughout the course of the observation – yet, they have the second lowest village

and district boundedness. Interestingly, they have the second highest relational diversity and

multiplicity. These women, while physically bounded within their compounds, are interacting with
relatively diverse interactants in a number of different ways.
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Table 2.5 Clusters by Sociodemographic variables, technology variables, and ego-network measures (proportion or mean)
Use the Internet
Use Facebook
Parity
Years of Education
Peri-Urban
Age
Married
At least one cell-based
interaction
Ego-network measures
Degree
Person
Interaction
Boundedness
Compound
Village
District
Diversity
Gender
Relational
Duration (minutes)
Multiplicity
N

Dispersed

Extended
Non-Owners

Extended Owners

Bounded

Total

0.29
0.20
1.53
9.73
0.47
24.33
0.47

0.00
0.00
1.80
8.47
0.47
24.53
0.73

0.20
0.07
1.60
9.33
0.60
27.33
0.33

0.00
0.00
1.54
9.08
0.38
24.00
0.54

0.14
0.07
1.62
9.16
0.48
25.09
0.52

46.07
76.07

46.80
70.60

30.20
47.07

30.77
43.62

38.72
59.88

0.37
0.63
3.93
0.58
15

0.32
0.54
4.52
0.40
15

0.29
0.62
4.40
0.51
15

0.27
0.58
7.05
0.32
13

0.31
0.59
4.90
0.46
58

1.00

0.54
0.73
0.94

0.67

0.62
0.86
0.99

0.73

0.81
0.85
0.95

0.00

0.64
0.92
1.00

0.62

0.65
0.84
0.97

In Table 2.5, above, we find a number of other differences between the four clusters. The

Dispersed cluster has the highest proportion of women who use Facebook and/or the Internet. This
cluster also has the highest education and is the second youngest cluster with the lowest parity. On
the other hand, none of the women in the Bounded cluster use Facebook or the Internet. However,

this cluster is demographically quite similar to the Dispersed cluster, though with slightly less

education. The main difference appears to be in cell phone use, with none of the women in the
Bounded cluster engaging in a tech-based interaction during the observation and all of the women

in the dispersed cluster engaging in at least one tech-based interaction. The Extended Non-Owners

have the lowest education and almost three-quarters of the women are married. The Extended

Owners are the oldest cluster, on average, and one in five of the women in this cluster have used the
Internet.

Additionally, Table 2.5, reminds us that the Dispersed cluster is the least bounded cluster

based on all three measures of boundedness. Compound boundedness is a measure of the woman’s

geographic boundedness. In the Dispersed cluster, only around half of each woman’s interactions
took place in her compound. On the other hand, 81 percent of the interactions of the women in the
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Extended Owner cluster took place inside her compound. The Dispersed cluster also has the lowest
village and district boundedness – measures of the geographic boundedness of the interactants.
Less than three-quarters of the Dispersed cluster womens’ interactions were with someone from

her own village. On the other hand, the women in the Bounded cluster engage with someone from

their own village in 9 out of 10 interactions.

Finally, I turn to the qualitative notes taken by the observers on the day of the observation

to gain further insight into the nature of these clusters and the women in them. Very few of the
notes speak specifically to the network characteristics, but, instead, the qualitative findings

contribute to our understanding of the social context in which the women are interacting with
technology. In the Bounded cluster, these quotes suggest that many of the women are busy with

work and less social though friendly. An observer writes that on her visit to see a 22-year-old
woman

I found that she was listening to [the] radio. I observe[d] that she like[s]
music on the radio. She is a hard work[ing] woman. By the time I
[reached her] I found her cleaning the home and washing her plates, in
the afternoon she was busy washing her clothes and going to [the]
borehole. The [only] time she was free was [at] lunch time.
(22-year-old woman, married, no cell phone,
living in a peri-urban area, with some
secondary school.)

Many of the other women in the Bounded clusters were observed doing household chores

and going to the borehole (another name for a water well). One of the observers noted that the

respondent is “very poor … with no radio, phone, or nothing concerning technology.” Similarly, a

number of notes mention a dearth of technology and cell phones in the women’s communities; for

example, “not many women had cellphones” and “I didn’t see anyone with a phone.” However, a

number of respondents expressed a desire to own a phone, saying things like “I work very hard so
that in December I [can] buy my own phone,” and an observer noted that “when [the respondent]

saw my phone, she was happy and she said she does not know how to use a phone, but she [owned
a phone] in [the] past.” The women in the Bounded cluster tend to be personally disconnected from

cell phones; however, even these women were aware of mobile phone technology and came into
contact with technology occasionally, as one observer noted:
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In the afternoon we went to wedding ceremony and at [the wedding] I
saw more people having [a] phone, especially women, and they were
using [the] phones nicely, like they are not from [a] village. And they
were [displaying] their phones so that everyone should see.
On the other hand, the women who both own and use a cell phone exhibit interaction

networks that more closely resemble what I outlined as dispersed networks. About half of the
interactions of the women in the Dispersed cluster take place outside of their compound.

Additionally, more than one in four interactants are from outside the woman’s village. These are the
lowest boundedness proportions across all four clusters; thus, women who own and use mobile

phones in this context are the least bounded by geographic space. These women also have the most

diverse interaction networks which indicates that they are also traversing social boundaries. Their
interactions are varied in type, though they are shorter and more frequent, with 76 interactions per

woman, on average. The field notes for the women in the Dispersed cluster indicate that some of
these women are emotionally connected to their phone. For example, one observer writes about a
26-year-old woman:

She feels sad when her phone is off because of low battery. So she said

when [her] phone is off she misses more things, because most of the
times she like[s] downloading things on [the] internet, like music,
pictures, and other things [that are] happening in the world.
(26-year-old woman, divorced, owns a cell
phone, lives in a peri-urban area, with some
secondary school.)

A 24-year-old woman in the Dispersed cluster received her phone as a gift from her brother

who lives in South Africa. Her observer writes that she “values [her] phone so much, she always
makes sure her phone is with her. Even her mother who is old … knows how to use the phone.” One

23-year-old woman shared that “she like[s] playing with a phone because she want[s] to remove

stress… [W]hen she receive[s a] call she feels happy and dance[s].” The women in the Dispersed
cluster appear to have an in-depth understanding of ways they can use their cell phone to engage
with the social world in a way that brings them joy.

Two thirds of the women in the Extended Non-Owners cluster had at least one cell-based

interaction and the qualitative notes unearth an interesting pattern of use for these. Specifically,
every instance of device sharing in this cluster is linked to the woman’s husband. These women
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borrow their husband’s phone in a majority of the borrowing incidents. The observers note that the
three instances in which a woman borrowed someone else’s phone (i.e., aunt, brother-in-law, and

friend), she did so in order to call her husband on the borrowed phone. For these women, marriage
provides both an opportunity and a reason for device sharing. The women in the Extended Non-

Owners cluster who did not borrow a mobile phone generally came in contact with mobile phones

at different points throughout their day. An observer shares about an observation in which this

occurred:

[I] never saw anyone on [a] phone in [her] village. But when we [went]
to a certain village where she had to get some maize, a high number of
people were on cellphone[s].

So, the women in the Extended Non-Owners cluster are quite different than the women in

the Bounded cluster. They tend to either be connected to a cell phone through borrowing, to have

past experience using or owning a cell phone, or to come in contact with cell phones in their day-to-

day life. And, subsequently, I find that their interaction networks are less geographically and

socially bounded.

Lastly, the women in the Extended Owners cluster tend to use their cell phones somewhat

frequently, but the observers note that many of the women are not able to charge their phones at

home and seem to be less socioeconomically advantaged than the Dispersed cluster. A number of
the women report paying to charge their phones in the town or trading centre. Most of the women

in the Extended Owners cluster exhibit basic technological literacy, though within this cluster there

is variation in how well they understand more advance uses. For example, the observer notes that a
32-year-old woman can “only receive and send calls. Find[ing] texts or SMS [is] not a joke for her.

She calls someone to find texts for her.” This quote suggests medium digital literacy, as the woman
can place and receive calls, but when it comes to text messages, she needs help retrieving the
message from her phone. Yet, a 25-year-old woman in this cluster displayed high digital literacy, as

she “was busy playing on her phone. She know[s] how to use a phone.” Many of these women used
their phones to watch things, such as cartoons or sports, or listen to music. Using the cell phone as a
form of solo entertainment may be one reason why these women’s interaction networks are more

bounded than the Dispersed cluster. One 31-year-old woman does not have family to spend time

with, but she enjoys using her phone:

She is [a very] friendly lady. She likes playing with phone in her free
time. She is lonely. In her family, [she] is the [only] one who [is] left. Her
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sisters and brothers all passed away. She is alone without mother and
father.
(31-year-old woman, divorced, owns a cell
phone, living in a peri-urban area, high school
graduate.)

For some of these women, interacting with their phone appears to be meaningful,

regardless of if there is another person involved in the interaction. This reminds us that the impact
of technology extends beyond the nature of one’s social connections, though in this study I find that

women who use cell phones tend to have more diverse and less bounded day-to-day interaction

networks.

DISCUSSION

This analysis illuminates a number of important findings regarding the nature of

interactions, more generally, and of the interaction networks of Malawian women. Importantly,
while I find differences in face-to-face and tech-based interactions, and in the networks that

subsequently contain them, I do not argue that one type of interaction is superior. Rather, this

project is an exploration of the characteristics of face-to-face and tech-based interactions, the

nature of women’s interaction networks and how closely they align with the three network
perspectives outlined in the front end of this paper. The 58 women contribute over three thousand
interactions and I find that face-to-face interactions remain the dominant form of social interaction,

despite the fact that half of the women own a mobile phone. For these women, most social

interactions occur in person, rather than through a mobile phone. When I cluster the women based

on the characteristics of their interaction networks, I find that the clusters at the poles align more
closely with the dispersed & bounded perspectives. In the middle, however, the grouping of mobile

phone ownership with the diversity and boundedness of the networks is less clear-cut. This is an

important contribution and suggests that focusing on ownership threatens to miss out on
important nuance in the way women experience social interactions in the Malawian context.

One finding that may seem intuitive, but deserves further discussion, is that tech-based

interactions tend to be shorter than face-to-face interactions 11. There are a number of potential
explanations for this difference, including cost, content of the interaction, or preference. Cellular

data costs are very expensive in this context, so individuals may have an incentive to make techbased conversations shorter than face-to-face ones. Tech-based interactions, also, may be utilized

to share information, such as asking one’s husband to purchase a food item at the market. Indeed,
11

This finding holds even when flashes are removed from the tech-based interactions (see Appendix B).
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these two factors could interact with one another to make the tech-based interaction shorter to
intentionally save money. So, rather than a back-and-forth conversation about stopping at the
market to purchase food, the woman may send a short and simple text without expecting a

response. Further research should explore the substantive content of these conversations to
understand if this is indeed a reason that tech-based interactions tend to be 1.5 minutes shorter, on

average, than face-to-face interactions. These women may also have a preference for face-to-face

interactions. It’s certainly a possibility that they do not enjoy talking or texting on a phone so they
choose to engage in these interactions for a shorter period of time. Moreover, the length of the
interaction is not necessarily a good or bad thing. If a woman has more interactions throughout the
day she may have shorter interactions. This could be beneficial if her many interactions expand her

social capital or enrich her life through a multitude of friendships. On the other hand, a woman with

longer interactions may have fewer but deeper interactions. Perhaps this woman is deeply invested

in a few people with whom she is very close to and receives support from. Both of these are
hypothetical examples that are not specific to women in my study and could indeed operate in
opposing ways; yet, they help illustrate this idea that short versus long interactions, or tech-based

versus face-to-face interactions, are not inherently bad or good, beneficial or hurtful, or enriching

or depletive.

The patterning of social interactions by gender is surprising, given that Weinreb (2014)

finds that a majority of face-to-face interactions are cross-gender. I, on the other hand, find that the

face-to-face interactions of women in my study tend to be gender homophilous – that is, with other
women. On average, 70 percent of the face-to-face interactions are with other women. When we

look at long face-to-face conversations, this number increases to 78 percent. This observation of

women engaging other women in long conversations could be due to homophilous friendship

selection, to the gendering of activities (e.g., cooking), or to the social acceptability of close

friendships between men and women. On the other hand, if the gendered face-to-face interactions
are a result of social acceptability then this social bias applies only to face-to-face interactions, as

women who engaged with another person in long conversations on a mobile phone do so with a
male about 90 percent of the time. Indeed, a majority of the tech-based interactions observed in the

current project are with men. In the sub-Saharan African context, mobile phones are sought after as

a symbol of modernity, and one way to achieve a mobile phone is as a gift in courtship or through
transactional sexual relationships (Mojola 2014). The increased number of tech-based interactions

that occur with men may be a results of receiving the phone as a gift from a sexual or romantic

partner and, consequently, engaging with this partner through the mobile device. Also related to
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gender, the Extended Non-Owners cluster has high gender diversity. This could be due in part to the

fact that many of these women used a mobile phone during the period of observation (despite their
lack of ownership) and these women also have the lowest relational diversity as many of their

interactions are with kin. Because one does not choose their kin (apart from one’s spouse), kin
relationships may be more gender heterophilous (as suggested by McPherson 1983).

Mobile phone use is meaningful for geographic mobility in two ways. It appears to help

respondents traverse geographic boundaries within relationships; yet, a mobile phone enables this

relational boundlessness to coincide with personal geographic boundedness. Face-to-face

interactions tend to be with people who live in one’s village and district. On the other hand, a
majority of tech-based interactions are with someone from outside one’s village and almost half are

with someone from outside one’s district. This high proportion of tech-based interactions that are
with a geographically distant interactant could be due to the ease of communicating across
geographic boundaries, but could also be due to the privileging of these interactions within tech-

based interactions. The cost of tech-based interactions may lead an individual to prioritize
interactions that are more challenging to have face-to-face. Why spend money to call or text

someone that could be contacted face-to-face at no cost? Additionally, when looking at the location

of the interaction, women who engage in tech-based interactions tend to be more geographically
bounded. Women who own a phone can engage in tech-based interactions with individuals from

other villages or districts without needing to leave their compound to do so.

The majority of women in this study engaged in some form of a tech-based interaction

during the observation period. However, four of the women who own a mobile phone did not use it

on the day of the observation. It is unclear whether data costs or lack of opportunity led these

women to not use their cell phone, despite the fact that they owned one. My field notes also suggest

that a subset of the population wants to “live the simple life” and actively choose not to engage with
technology at all or infrequently (Field Notes 7/4/2015). On the other hand, ten of the women who

did not own a phone borrowed a phone at least once during the observation period. These findings
taken together indicate that ownership does not always equate to use or non-use. The four women

who owned a phone but did not use it represent a hypothetically connected population that, in
practice, may not have the ability to connect despite their ownership of a mobile phone. More

research is needed to understand the barriers to utilization of mobile phones. Conversely, we have

women who do not own a phone but who use one. These ten women who borrowed a device are
women that, in some studies, would be characterized as unconnected given their lack of ownership.
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However, these device sharers have the ability to connect despite a lack of device. We see in the

cluster analysis that the women who borrow a mobile phone have an ego-network structure unique
from non-using non-owners, which I will discuss in more detail below.

The cluster analysis contributes two things to this conversation: (1) a way of categorizing

women based on their mobile phone ownership and ego-network measures and (2) a nuanced

understanding of the way mobile phone ownership and use relates to the boundedness and

diversity of one’s social network. The broad findings using the pooled interactions are informative
of the way tech-based and face-to-face interactions differ, but it’s important not to ignore the fact

that each interaction is attached to a real person who, in this study, is a woman living in Southern

Malawi. I use the cluster analysis and ego-network statistics as a way to categorize the women

based on the similarities between their ego-networks. Rather than cutting the groups based on

assumed differences between the typologies, the cluster analysis organizes these women based on
their similarity across all of the measures. I pull out four clusters: two within owners and two
within non-owners. At the poles, the owners and non-owners are very dissimilar, yet the two

middle groups are more similar to one another. The messiness in the middle suggests that the story
of tech-use and social interactions does not follow a clear linear progression. By clustering within

ownership and non-ownership, I am able to compare the interaction networks of these women in a
way that adds depth to the typology of technology use and network expansion.

My cluster analysis provides insight into the typologies of interaction networks for women

in Malawi. The ego-networks fall along the spectrum of network boundedness described in the

theories that range from bounded to dispersed. Bounded networks tend to be constrained by
geographic and social boundaries, while dispersed networks do not follow a specific pattern of

social or geographic space. In the middle, we see extended networks in which individuals continue
to have ties patterned by social roles and geographic space, but not as strongly as those in the

bounded networks. Additionally, the network typologies are organized around technology use even

though I only clustered within ownership, not use. For example, all of the women in the Dispersed
cluster had at least one tech-based interaction during the observation. Similarly, in the more

extended cluster of non-owners, two-thirds of the women had at least one tech-based interaction –

these are the women who borrow mobile devices. Descriptively, use of a mobile phone is correlated
with a more extended network; however, the sample size doesn’t allow for a more in-depth

statistical analysis. Bearing this in mind, I look at these networks to think more deeply about the
way technology may influence the characteristics of one’s interaction network.
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In rural communities, a lack of access to technology may mean that individuals interact with

other individuals like themselves from the same community given potentially less mobility across

geographic and social barriers. Indeed, I find that the Bounded cluster has the highest district and
village boundedness, the highest percent living in rural villages, and the lowest gender diversity.

However, it is interesting to note that these interaction networks have the highest duration. So,

while these women tend to be interacting with other women from their village, their interactions
tend to be long (i.e., with a select number of people and a fewer number of total interactions). These

women also tend to move around a fair amount, as almost 40 percent of the interactions are outside
of their compound. So, despite the geographic boundedness of the interactants in these networks,

we see that technologically unconnected women have interaction networks that are strong, mobile,

and less relationally homophilous than we may expect.

The cluster with the largest number of interactions (interaction degree) is the Dispersed

cluster. Clearly, for this group of women, their tech-based interactions are not taking the place of
the face-to-face interactions. The Bounded cluster, consisting of women who neither own nor use

cell phones, has the smallest number of interactions, on average. It appears that use of technology,
specifically cell phones, expands one’s interaction network rather than constraining it. Women use

cell phones to interact with people they would not otherwise be able to interact with and to engage

more with existing members of their network, such as their husband. In Malawi, we see a general
increase and expansion of social ties through women’s use of technology.

CONCLUSION

In Malawi, face-to-face interaction remains the dominant form of communication. However,

for women who own or borrow mobile phones, tech-based interactions expand their networks

beyond geographic and social boundaries and increase the frequency of interaction. I identify a
typology of interaction networks ranging from bounded to dispersed. At the extremes, the typology

aligns with mobile phone ownership: every woman in the Dispersed cluster owns and used a

mobile phone and no women in the Bounded cluster own or used a mobile phone. In the middle of

the spectrum, the direction of the relationship flips between mobile phone ownership and extended

network ties. Women who do not own a mobile phone, but who borrow one, have a more extended

network than the remaining cluster of mobile phone owners. In this way, borrowing a mobile
device represents one way to bridge the inequality in access to technology and diversify one’s

network ties.

The Extended Owners exhibit a way of interacting with technology that isn’t
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necessarily relational in nature (e.g., listening to music or watching videos) and, thus, their
networks remain more homophilous and geographically bounded.

I find that individuals with mobile phones have a larger number of shorter interactions;

individuals who do not use mobile phones engage in fewer but longer interactions. It is unclear

whether tech-based interactions are shorter because of cost or convenience, but it is interesting to

note that the lengthier face-to-face interactions are more homophilous than tech-based

interactions. Technology holds the potential to diversify social networks but this may coincide with

a decline in long conversations with family and friends who are geographically near and socially

similar to oneself. Future research should look at reasons why technology conversations are

shorter in this context: is it merely because face-to-face conversations are “free” and tech-based

interactions are not, or is there another reason for the difference in interaction length? Mobile
phones open up opportunities to interact “with oneself” through gaming, music, and videos. While

an individual certainly can engage with others through these outlets, many of the women observed
here listened to music and watched videos by themselves. Could there then be a tradeoff of long
social interactions in favor of solo interactions with technology and, subsequently, shorter tech-

based social interactions? Time is a finite resource – there are only so many hours in a day – and
replacing or supplementing face-to-face interactions with solo and social tech-based interactions

may act as a strain on temporal resources. Tracking shifts in interpersonal social interactions

throughout stages of the digital divide will provide insight into the relative importance of time and
cost for interaction length.

Mobile phones provide an opportunity to engage with others, but the amount and frequency

of tech-based engagement relies largely on the availability of friends or family who also own or use

mobile phones. Many members of the Extended Owners cluster use their mobile phones to listen to
music or watch videos. Do some of these women avoid tech-based interactions because of cost

constraints or is this a function of their network? In order to call or text someone on a mobile phone

that person must also have access to a phone. If women in the Extended Owners cluster have fewer

owners or users in their network – lower network externality – then they will have fewer

opportunities to engage with network alters through their mobile phones. A deeper understanding
of the interactants’ relationships to technology may provide insight into why the Extended Owners
have more bounded networks than the Extended Non-owners as, based on the network typologies,

we would expect the opposite to be true.
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This project is not without its limitations. Budgetary constraints restricted my sample to 58

women and a sample of this size does not allow for tests of causality or significant correlations.
However, these 58 women contributed over 3000 interactions and future interaction-based

analyses can leverage these numbers to test for significant differences between tech-based and
face-to-face interactions; yet, uncovering statistically significance was not the aim of this project. I

present a unique way to collect and analyze data on face-to-face and tech-based interaction
networks that can easily be scaled up with greater monetary resources and more time. This project

makes an important contribution to the work begun by Weinreb (2014) to understand what

observational interaction data adds to our understanding of social networks and I extend the
typologies outlined by Hampton and Wellman to developing, mobile-centric contexts.

Understanding the impact of technology use on social networks can provide insight into

demographic processes, particularly those closely related to kinship and social relations, such as
migration and fertility. This project confirms that technology use is associated with more diverse
and less bounded social interactions. Do these interactions then translate to less bounded physical

movement across geographic spaces (e.g., migration patterns)? What may an increase in gender-

diverse interactions, not to mention the exposure to Western ideals through technology, mean for

family formation and family planning decision-making? Some scholars question if the exposure to
Western ideals (Caldwell, Orubuloye, and Caldwell 1992; Jayakody 2015; Lesthaeghe 1989)

translates to change in family formation and planning behaviors; however, more work is needed to

understand the social mechanisms that may be at work through socially interactive media, such as
mobile phones. Social connections are at the root of demographic change, and I find in my project

that mobile phone use is associated with interaction networks characterized by social connections
that are largely dispersed from geographic barriers and normative relational patterns.
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Chapter 3. A SHIFTING DIVIDE: MOVEMENT IN THE HIERARCHY OF MOBILE
PHONE OWNERSHIP AND USE IN MALAWI

Despite astonishing global growth in the diffusion of technology, 12 there is still a gap in

access to and use of technology, which is commonly referred to as the ‘digital divide’ (Norris 2001).
Much of the existing research on the digital divide addresses between-country disparities. This

scholarship has documented that systemic technological stratification exists across the globe (Drori
and Jang 2003; Fuchs and Horak 2008), although the gap between information-rich and

information-poor societies is slowly closing as the cost of technology drops in developing regions

with improved infrastructure (ITU 2005, 2015a). Rapid growth in global technology diffusion has
emerged (ITU 2015b).

How the digital divide is unfolding within regions of the world, and especially in

information-poor regions, remains understudied. This is particularly evident in sub-Saharan Africa

(SSA), a region where access to information and communication technology (ICT) has lagged far

behind that of information-rich regions but, in the past decade, has seen growth in ICT development

(ITU 2015b, 2015a). A handful of quantitative (Blumenstock and Eagle 2012; Wesolowski et al;
Samuel et al. 2005) and qualitative (Pick and Sarkar 2015; Burrel 2010) studies address the digital

divide and document mobile phone ownership and use within SSA nations. However, they each do
so at a single point in time. This means that very little is understood about possible nuances in the
way that the digital divide evolves over time among individuals within SSA nations where

infrastructure and coverage areas are expanding more rapidly than many individuals’ resources to
purchase devices and the data to use them (Batzilis et al. 2010a; Igunza 2015).

I am able to make this contribution to the literature by drawing from a rich longitudinal

study conducted in Malawi, a country in southeastern Africa with low ICT development (ITU

2015b) but a young population age structure that makes the continued diffusion of mobile phones
probable (PRB 2014). The Tsogolo la Thanzi (TLT) project (Trinitapoli and Yeatman 2017)

represents this young age structure well. At baseline, it surveyed young women 13 ages 15 to 25 and
interviewed them at four months intervals from May 2009 to June 2012. While the focus of the

12

I use the word “technology” to refer to information and communication technologies – specifically, the
Internet, computers/tablets, and mobile phones.

13 The TLT-1 project also administered the survey to a smaller sample of males (n=600). I focus on women in this study as
technology use among women is often framed as being a “tool for women’s empowerment” (Huyer and Sikoska 2003).
Additionally, I study women for continuity with (Furnas 2017) and, in TLT, women were sampled at a different ratio than
men (Trinitapoli and Yeatman 2010).
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study is to understand reproductive goals and outcomes in an AIDS epidemic, participants were
also asked about mobile phone ownership and acquisition of airtime (or “units”) at all eight survey
waves. This allows me to move scholarship about the digital divide in developing contexts forward
in three important ways.

First, I am able to document what role device sharing has in the digital divide in SSA.

Traditionally, the digital divide between individuals in a nation is characterized as a binary divide

between the haves and have-nots (DiMaggio and Hargittai 2001; Norris 2001). This depiction does
not account for device sharers, who are an additional group of technology users (James 2011a).

Scholars working in SSA increasingly recognize this important group of “have-somes” and assert

that the digital divide is a spectrum of technology access (see, for example, Burrell (2012)). In this
study, I conceptualize the digital divide as a hierarchy of mobile phone 14 ownership and use with

the “have-somes” falling between the “haves” and “have-nots” in the stratification of technology

access.

My second contribution is that I am able to document whether individual women transition

between statuses as owner (haves), borrower (have-somes), or non-users (have-nots) over time in

Malawi. With rapid rates of diffusion and adoption, cross-sectional studies conducted by previous

researchers are “blurred snapshots of a moving bullet” (Norris 2001:26; Samuel et al. 2005). My

longitudinal, quantitative assessment allows for a clearer picture of the moving bullet and how

patterns of technology adoption unfold over time. I am also able to estimate whether device sharing
is an important phenomenon that helps individuals cross the divide from a technology non-user to
owner. In the next section of this paper, I outline three possible ways that the process of adoption
may unfold.

My final contribution is to understand who experiences stability in ownership or use and

for whom technology adoption is an unstable or evolving process. Literature on mobile phone
ownership and use suggests that individuals of higher socioeconomic status tend to be owners,
while less advantaged individuals are disconnected from mobile phones (Pew 2015; Samuel et al.

14 I concentrate on mobile phones, given that most people in sub-Saharan Africa who use the Internet do so on a mobile
phone, and very few people own or use personal computers or tablets (Pew 2015). Moreover, I hone in on mobile phones
because they have been found to be meaningful and important for a number of social, economic, and health outcomes
(Aker and Mbiti 2010; Campbell 2001; Cartier, Castells, and Qiu 2005; Castells et al. 2009a:200; Furnas 2017; Lester et al.
2010; Nyambura Ndung’u 2011; Pop-Eleches et al. 2011; Wakadha et al. 2013). Mobile phones contribute to the way
individuals connect to each other and the nature of these connections, the economic opportunities, and the health of one’s
family and community.
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2005). However, these cross-sectional studies are unable to gauge if socioeconomic status predicts
the path to adoption. I identify the primary patterns of adoption and assess the effect of a woman’s

sociodemographic characteristics on her ownership and use of mobile phones throughout the
course of the study.

BACKGROUND

In this section, I first present the hypothetical ladder that symbolizes the hierarchy of

mobile phone ownership and use. Second, I outline three possible hierarchies of mobile phone
ownership and use in the developing country context. Each hierarchy corresponds to a distinct level

of mobile phone access and the individual-level paths to adoption that generate it. To develop these

hierarchies, I turn to a diverse collection of literatures pulling from academic projects and non-

academic research reports. Longitudinal, quantitative data on technology disparities are sparse, so I

refer to projects that take a qualitative or cross-sectional approach. The studies look at diverse

forms of modern technology such as the Internet, mobile phones, or computers. At the conclusion of

the background section, I present my four research questions.

My investigation hinges on the conception of mobile phone ownership and use as a

hierarchy. In Figure 3.1 below, I depict this hierarchy as a ladder in which the three rungs coincide

with increasing levels of mobile phone access. At the bottom rung are individuals who do not own
or use a mobile phone. Device sharers are in the middle. These individuals do not own a phone but

borrow one. People in the middle rung have more access to mobile phones than do those at the

bottom rung, but access is restricted as these individuals do not personally own the phone. Finally,
the top rung of the ladder represents mobile phone owners.
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In the ladder analogy, the area of each rung corresponds to the proportion of the population

that owns, shares, or does not use a phone. In the hypothetical ladder, above, the areas of the rungs
are equivalent. This signifies that the proportion of the population that owns is the same as the
proportion that shares or does not use a mobile phone. In a population with low levels of adoption,

the figure would look different. The area of the bottom rung would be largest. Over time, the ladder
would change such that the area of the rungs change as populations gain access to mobile phones.

For example, in a population with high levels of adoption, the largest rungs are the middle or top.

Repeated cross-sectional studies track levels of ownership and use at the country-level (ITU

2014, 2015b). In SSA, these cross-sectional statistics demonstrate a growing proportion of people

at the top of the hierarchy (i.e., owners) and a large but shrinking proportion at the bottom (i.e.,

non-users) (ITU 2015b). Yet, shifts in the proportion of individuals in the middle of the hierarchy

(i.e., device sharers) are largely unknown as large-scale studies rarely measure device sharing.

What is also unknown is the path individuals take to ownership or sharing. Do individuals pass

through device sharing on their way to ownership, do some individuals remain non-users, or is the
path to ownership and use more complex? A longitudinal analysis of mobile phone ownership and

use is needed to demonstrate the following two features of the hierarchy: (1) shifts in the

distribution of individuals at each level of the hierarchy and (2) the stability or instability of an
individual’s position in the hierarchy.
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In a given population, individuals may not uniformly move through the hierarchy. The

arrows in Figure 3.1 signify the different patterns of movement in the hierarchy of mobile phone
ownership and use in a developing country context. One pattern of movement is upward mobility.

In the ladder figure, above, upward mobility is designated by the arrows pointing up the ladder. A

non-user can experience upward mobility by becoming a device sharer or an owner. Another
possible pattern of movement is downward mobility. The arrows pointing down the ladder indicate

this movement. An example of this is an individual who loses access to the phone they borrow and
becomes a non-user. Upward and downward mobility are not the only patterns of movement in the
hierarchy. It is possible for an individual to travel both up and down the hypothetical ladder. I refer

to this pattern as churn. For example, an individual who experiences churn may gain ownership of a

mobile phone that they previously shared but then lose ownership of that mobile phone and
become a non-user. Conversely, some individuals may remain stable in the hierarchy. An individual
who experiences stability remains a non-user, a device sharer, or an owner.

In the following subsections, I explain three different ways that the mobile phone hierarchy

and the process of technology adoption may unfold among young women in developing regions and
emerging markets. 15 The first hierarchy is characterized by churn in ownership and use. In a context

of high economic and social inequality, an individual may temporarily gain access to a mobile phone
but be unable to sustain ownership or sharing and return to non-ownership or non-use. This

pattern of moving up and down through the hierarchy of mobile phone ownership and use is also
likely to be cyclical. A second possibility is that individuals may simply experience technological

mobility, with device sharing serving as a stepping-stone from non-use to ownership. Finally, there

could be a culture of sharing where almost all of the individuals share a mobile phone. This idea is
motivated by scholars who argue that a device is owned by a community rather than an individual
15

In constructing these hierarchies, I focus my attention more broadly on developing regions, also referred to as

emerging markets or less-developed countries. In studies of mobile phone ownership and use, it is important to focus on

emerging markets, as these regions house a majority of the unconnected population due to high rates of population
growth coupled with low ICT development. In particular, I motivate sub-Saharan Africa, a region that houses many of

these emerging markets. In SSA, the technology hierarchy is unbalanced, as much of the population is unconnected from

the Internet and mobile phones. In 2016, sub-Saharan Africa, as a whole, has the lowest rates of mobile-cellular

subscriptions and Internet use, with only 1 in 4 individuals using the Internet (ITU 2015b, 2015a). While mobile phones

have penetrated the global market to a greater extent than the Internet, the cost of ownership and use is a significant
barrier in sub-Saharan Africa (ITU 2015b).
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(James 2011a; Lopez 2000). I describe each of these perspectives in more detail and present three

modified ladders in Figure 3.2, below, to depict where individuals may be placed initially in a
hierarchy of mobile phone access and the dominant patterns of movement that may be observed
over time.

Churn in Ownership and Use of Mobile Phones
The farthest left ladder in Figure 3.2, above, presents mobile phone access and use over

time as a process that involves churning. In this type of technology hierarchy, the proportion of

individuals that own a mobile phone is small, and these privileged individuals occupy the top rung
of the ladder depicted in ladder A, above. They also are likely to be at the top of the economic

hierarchy, given that owning a mobile phone correlates with socioeconomic status and symbolizes

“modernity and capitalism” (Blumenstock and Eagle 2010; Donner 2008a:147; NSO and MACRA
2014; Samuel et al. 2005). The phone is also a status symbol in and of itself (Katz and Sugiyama
2006). Mobile phone owners, especially young people, “show off” their mobile phone as a

fashionable accessory that speaks of their higher status (Kyem and LeMaire 2006; Nyambura
Ndung’u 2011).
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Given the low level of ownership in this proposed hierarchy, it follows that the majority of

individuals would be classified as non-users who occupy the lowest and thickest rung of ladder A in

Figure 3.2, above, and that mobile phone sharing is rare to non-existent because the opportunity to

share is very low when most people do not have a phone. Device sharing is also difficult for both the
lenders and borrowers. Lenders may have many borrowers relying on them and borrowers

experience a shortage of lenders. The narrow middle rung of the hypothetical ladder A in Figure 3.2
represents sharing.

Across time, churning is the predicted primary pattern of movement that individuals are

likely to experience in this hierarchy. Churning refers to movement up and down within the

hierarchy and is represented by the arrows on both sides of ladder A in Figure 3.2. For example, a

non-user at time one may purchase a mobile phone and become an owner at time two only to lose
that phone and become a non-user once more. In a context with little to no device sharing, it follows

that most individuals will churn between non-use and ownership. Churning occurs because mobile
phone ownership is unsustainable in contexts of high economic and social inequality, such as SSA.

The seasonal shifts in agriculture-based employment and income that are experienced by many

people in SSA (Devereux et al. 2008) are a potential reason an individual may gain ownership of a

mobile phone but then drop out of ownership when income or employment dry up. In SSA, the cost

of purchasing and using a mobile phone is prohibitively expensive for most people (Pew 2015; ITU
2015). The expense of purchasing a device may generate churn when individuals lose or break their

phone and cannot afford to replace it. Additionally, a majority of mobile phone owners in SSA own a
feature phone (Pew 2015; ITU 2015). Feature phones generally cannot access the Internet or apps.

The limited benefits of using a feature phone may not counteract the high cost of doing so. These
individuals may choose to return to non-ownership.

In this context, I expect the gap between “haves” and “have nots” to be wide, meaning that

only a small segment of the population owns a mobile phone, most of the population does not own

or use a device, and there are very few people who are “have somes” who share a mobile phone.
Nonetheless, there is likely high levels of churning across these statuses.
Technological Mobility into Ownership and Use

Another possible hierarchy of mobile phone access and use that may be observed in SSA is

one in which individuals experience technological mobility. This hierarchy is represented by ladder

B in Figure 3.2, above. Mobile phone access is high as most individuals own a device or share one
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and the rungs on this hypothetical ladder are of gradually increasing size, suggesting that the
population skews towards ownership. The high levels of ownership make device sharing more

feasible because non-users are more likely to encounter potential lenders (i.e., owners). The burden

on lenders is also lower given that there are fewer potential borrowers for each potential lender.
This appears to be the structure of the mobile phone hierarchy in a country like Kenya, where
Wesolowski et al. (2012) find that 41% of the population share a mobile device and 44% own one.

The amount of ownership and sharing in this hierarchy arises from the dominant pattern of

movement: upward mobility. 16 This mobility over time is depicted using the arrows in ladder B. In

this hierarchy, an upwardly mobile individual passes through each status. In this way, device
sharing serves as a stepping-stone to ownership. One potential way that device sharing operates as

a stepping-stone to ownership is through the handing down of pre-owned devices to family

members. Most individuals tend to share a mobile phone with members of their household
(Wesolowski 2012) and can become owners if the shared phone is gifted to them.

Another avenue by which device sharing bridges the divide between non-use and

ownership is that sharing serves as an introduction to technology for individuals with limited

economic resources. Device sharing is a way for socioeconomically disadvantaged non-owners to

use a mobile phone. One study in Botswana found that the majority of lenders allow the borrower
to use the device for free (Esselaar, Gillwald, and Stork 2007). Sharing removes the cost-barrier to

mobile phone use. It also may increase the user’s economic well-being. James (2015) suggests that
poor individuals who use mobile phones may experience an increase in their income. Increased

income resulting from the economic benefits of using a shared device (Aker and Mbiti 2010) can

provide the monetary resources individuals need to become owners. Lastly, device sharers gain

digital literacy skills that enable them to use a mobile phone more effectively or to own their own
device.

The Culture of Sharing
A final potential hierarchy of technology use and access that could be observed in SSA is one

characterized by a culture of sharing. This hierarchy is depicted in ladder C of Figure 3.2, above. The
hypothetical ladder has a very thin top rung representing very few owners, a thick middle rung
indicating that most individuals are device sharers, and a thin bottom rung representing few non-

users. In this hierarchy, mobile phone access is high although the access occurs primarily through
16

I define mobility as linear movement across the rungs of the hypothetical ladder.
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widespread device sharing rather than ownership. This possible depiction of the hierarchy is
grounded in literature that argues that in SSA, a mobile phone is shared property rather than a

possession owned by an individual (Lopez 2000). Mobile phones are “divided among people” rather

than owned by one person (James and Versteeg 2007:118). Existing projects in SSA report the

highest sharing prevalence in Kenya and Tanzania, where 41 and 42 percent of the population
share a device, respectively (Wesolowki et al. 2012; Samuel et al. 2005). However, “research on
sharing of mobile phones is relatively rare” and leaves much to be desired (Steenson and Donner

2009:233). In the culture of sharing hierarchy, the number of individuals who share a mobile phone
is much higher than these available estimates.

The primary pattern of movement in a hierarchy characterized by a culture of sharing is

upward mobility, but the majority of individuals experience mobility only from device non-user to

device sharer. Rarely do device sharers become owners. Some scholars identify culture as one
reason individuals in this hierarchy become and remain device sharers. James (2011:730) argues

that the sharing of goods and services is “deeply rooted in the culture” of SSA. No one personally

owns a mobile phone because all devices are shared. Another reason that individuals remain device
sharers is underdevelopment (James 2011). In a context of low per capita income, individuals
cannot afford to move into ownership so they engage in device sharing to distribute, and

subsequently decrease, the financial burden of using a mobile phone. The lower cost of sharing
allows non-users with limited economic resources to become device sharers.

There are reasons to expect each of the three depictions of the mobile phone hierarchy

above to be applicable to young women’s mobile phone use over the eight waves of the TLT-1
study. In the next section, I describe the Malawian context in more detail and I expand on the

particular characteristics of Malawi that align with each version of the hierarchy. I argue that
Malawi’s demographic setting is ideal for a longitudinal analysis of young adult women’s patterns of
technology adoption.

THE CONTEXT OF MALAWI

An analysis of an individual’s position in the mobile phone hierarchy and the primary

patterns of technology adoption within Malawi is particularly warranted. To date, no studies assess

the process of mobile phone adoption in Malawi, a country in southeastern Africa with a population

of over 17 million (UNSD 2016). There are reasons to expect that an individual’s ownership and use
of mobile phones in Malawi will follow a churning pattern. The economic context in Malawi,

characterized by high and growing income inequality, restricts ownership to the few wealthy
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individuals at the top of the economic hierarchy (Batzilis et al. 2010a; Mussa and Masanjala 2015).

In a country where 70 percent of the population lives on less than 1.25USD per day, the cost of
purchasing a phone and, subsequently, airtime (referred to in Malawi as “units”) is prohibitively
expensive (UNDP 2015). One project found that the cost of a handset is equal to 50 days labor and
cell phone service rates in Malawi are 5 times higher than the rates in the US (Batzilis et al. 2010).

The average cost of using a mobile phone equates to more than half of the average income for an

individual living in Malawi (Igunza 2015). In Malawi, agriculture is the primary source of

employment (World Bank 2013); therefore, the ability to afford a mobile phone may shift with
seasonal changes in employment and income (Devereux et al. 2008). When looking at a number of

other social experiences, such as marriage and planning a family, scholars find high levels of
uncertainty, flexibility, instability, and complexity (Furnas 2016; Reiners 2003; Trinitapoli and

Yeatman 2011; Yeatman, Sennott, and Culpepper 2013). In this unstable economic and social
environment, individuals may experience a churning pattern of mobile phone ownership and use.

On the other hand, the high levels of cellular service coverage in Malawi means that a

majority of the population has the potential to connect and may experience technological mobility.

One study in Malawi estimates that cellular network coverage was nonexistent in 1999; yet, seven
years later, in 2006, the vast majority of the population (93%) and most of the land area (80%) had

coverage (Buys et al. 2009). Mobile phone ownership, though low, has increased over the past

decade (ITU 2015), which may suggest upwardly mobile movement. Additionally, the majority of
young adults under the age of 25 became mobile phone owners within the past five years and more

than a quarter of them obtained their phone within the last twelve months (NSO and MACRA 2014).

Taken together, the potential to connect to mobile phone technology and the recent growth in
ownership aligns with a pattern of technological mobility.

Still, there is reason to believe that the adoption of mobile phones in Malawi may more

closely align with a culture of sharing. Significant socioeconomic disparities appear to be a barrier

to access and use as Malawi scores extremely low on ICT development (i.e., 163 out of 167

countries), 17 is largely rural, and scores low on the human development index (ITU 2015b;

Population Reference Bureau 2014; UNDP 2013). Device sharing is one way that individuals can

surmount this socioeconomic barrier. One survey estimates that only 26 percent of young adults

own a mobile phone, yet 45 percent of Malawian households own a mobile phone (NSO and MACRA
17

A composite measure of ICT readiness (infrastructure, access), ICT capability (skills), and ICT use (intensity,
rates).
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2014). The higher rate of ownership in households than by individuals suggests that multiple
people in a household may have access to a mobile phone through device sharing. If, indeed, these
discrepancies are due to high and increasing rates of sharing, I would expect to find patterns of
adoption that align with a culture of sharing.

Understanding which of the three depictions of the mobile phone hierarchy applies to

Malawi is particularly important because the growing young adult population makes the country an
emerging market for mobile phone adoption (PRB 2014; Velkoff and Kowal 2006). Specifically, I

focus on young adult women living in the Balaka district of southern Malawi. This region of Malawi

contains a peri-urban trading center – Balaka town – and its surrounding rural villages. A number
of health and development initiatives focus on Balaka and use mobile phones as a tool for
development there (Fotso and Tsui 2015; Swidler and Watkins 2009). Because of this, it is

particularly important to understand young adults’ paths to mobile phone ownership and use and

the sociodemographic factors that predict them. For these reasons, I turn to the TLT dataset to
evaluate the mobile phone ownership and use of young adult women in the Malawian context.

DATA & SAMPLE

I use data from the Tsogolo la Thanzi (TLT) project, a longitudinal research project based in

Balaka, Malawi, and designed by Jenny Trinitapoli and Sara Yeatman. 18 The main aims of TLT are to

understand the transition to adulthood amid an HIV/AIDS epidemic, decision-making surrounding
family planning, and the influence of antiretroviral therapy on livelihoods and uncertainties. The

project team conducted a complete household census of Balaka town and the census enumeration

areas within 7 kilometers of the town center, and drew a random sample of this population. Thus,
the TLT sample is representative of the population in Balaka and its surrounding communities. The
project consists of two parts (i.e., TLT-1 and TLT-2); I use the TLT-1 data in this paper.

In TLT-1, respondents are interviewed every four months at a centralized research center.

These eight waves of data collection took place from May 2009 to June 2012. TLT-1 contains

questions on mobile phone ownership and acquisition of airtime (or “units”) at each wave of data

collection. This intensive longitudinal design is necessary in an unstable social and economic
climate where individuals may experience frequent movement into or out of ownership and device
sharing. I measure mobile phone ownership and device sharing at each wave and, thus, use the data

to identify a woman’s position in the hierarchy every four months over the three-year period of
data collection. In this project, I focus specifically on women for continuity with Furnas (2017a) and

18

For more information on the TLT project, please visit https://tsogololathanzi.uchicago.edu/
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because technology use is seen as a tool that empowers women to improve their circumstances and

become more active participants in their social environment (Huyer and Sikoska 2003; Martinez

and Reilly 2002). At baseline, 1,505 women completed the survey. Due to a small amount of missing
data (3%) on the variables of interest, my analytic sample is restricted to 1,456 women.

MEASURES

I combine two questions to define the three statuses in the hierarchy of mobile phone

ownership and use: non-user, device sharer, and owner. The two questions state: (1) “Do you

personally own a mobile phone?” and (2) “In the past month, have you acquired any new phone
units?” Individuals who do not own a mobile phone and did not acquire any units are non-users.
These respondents do not own or use a mobile phone. If a respondent does not personally own a

mobile phone, but acquired phone units in the past month they are device sharers. I am missing
respondents who use a borrowed phone but do not personally obtain the airtime used. In this way,

my measure of device sharing provides a conservative estimate of borrowing. However, I expect
that my measure is, indeed, capturing most of the device sharing, as a project in Tanzania found

that “respondents who used someone else’s phone usually bought airtime vouchers to do so”
(Samuel et al. 2005). Lastly, if a respondent personally owns a phone then they are classified as

owners.

I categorize a woman’s movement or stability in the hierarchy as stable non-use, stable

ownership, downward mobility, upward mobility, or churn. Stable non-user refers to a woman

who remains a non-user throughout her time it the study. Stable owner denotes a woman who

remains an owner throughout her time in the study. A woman exhibits downward mobility if she

monotonically moves down the hypothetical ladder. For example, a woman begins the study as an

owner but becomes a non-user. Conversely, a woman exhibits upward mobility if she
monotonically moves up the hypothetical ladder. An example of this is a woman who begins as a

non-user and becomes a device sharer later on in the study. Lastly, a woman churns if she

experiences at least one directional reversal on the hypothetical ladder. A woman that exhibits a
churning pattern of ownership and use may begin the study a non-user, transition to ownership,
but lose ownership and return to the non-user status.

The primary sociodemographic variables of interest in my analyses are income, peri-

urban/rural residence, years of education, an indicator of whether a woman is currently enrolled in

school, electricity, and marital status. I measure these variables at baseline. I expect income to be

important for movement into use and ownership as purchasing a device and making phone calls is
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prohibitively expensive for many populations (Castells et al. 2009a). Mobile-cellular subscription
prices in Africa are the least affordable worldwide (ITU 2015). In fact, in one study, 80 percent of
respondents without a mobile phone stated that the reason they do not have a mobile phone is that

they cannot afford it (Deen-Swarray et al. 2012) and individuals who do not own a mobile phone

tend to have lower income (McKemey et al. 2003; Pew 2016; Samuel et al. 2005). In TLT-1, income

is reported as monthly income and is measured in Kwacha, the local currency. I report the mean
income, the mean non-zero income, and a dummy variable that identifies women with no income
given that around half of the women in the study report having zero income.

A number of studies report that urban residence is correlated with mobile phone ownership

(Castells et al. 2009; Samuel et al. 2005). I measure peri-urban/rural residence as a dummy variable

with a value of “1” indicating peri-urban residence, as the Balaka town and its surrounding

villages are peri-urban trading centers, and “0” indicating that the respondent lives in a rural
village. Members of the TLT research team classified the towns and villages as peri-urban or rural.

I expect that level of schooling and current enrollment will be predictive of movement in the

hierarchy. A certain level of “know-how” is necessary to navigate a mobile phone interface
(DiMaggio and Hargittai 2001). Some scholars refer to this as “technology literacy” which is defined

as “the requisite self efficacy to utilize technology tools and platforms effectively” (Sebina, Moahi,
and Bwalya 2014:5). Technological literacy is also referred to as ICT skill or usability. Very few

studies actually operationalize digital literacy. One ongoing project measures ICT skills at the
national-level by adult literacy, gross secondary enrollment, and gross tertiary enrollment (ITU
2015). Being enrolled in school also means that an individual is embedded in an educational social

network through which they may connect with and learn from other individuals and the mobile

devices owned by these fellow students. In this project, years of education is a continuous variable
ranging from no education to university education (top coded at 14 years). I also include a dummy
variable indicating if the respondent is enrolled in school at the time of the survey.

I include a measure of electricity access in one’s compound. Samuel et al. (2005) found that

device sharing is a response to a lack of electricity, as individuals without electricity were more
likely to borrow a mobile phone that was shared by a group of people. In some cases, romantic
partnerships, such as marriage, provide access to a mobile phone through the gifting and/or

sharing of a device within that relationship (Burrell 2010; Mojola 2014). I code marital status as

currently married versus not currently married. I also control for employment status (i.e., a
dummy indicating if the respondent is unemployed) and age.
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METHODS

I employ descriptive and multivariate methods to (a) describe the hierarchy of mobile

phone ownership and use, (b) determine each woman’s position on the hierarchy throughout her

time in the study, and (c) identify the sociodemographic characteristics that predict movement or
stability in the hierarchy.

First, I conduct a descriptive analysis of the data to identify the mobile phone hierarchy at

the beginning (i.e., Wave 1) and end (i.e., Wave 8) of the study. I present this hierarchy of mobile

phone ownership and use at these two waves and discuss the difference in the proportion of
owners, device sharers, and non-users at the beginning and the end of the study.

Next, I analyze the movement or stability in a woman’s position within the hierarchy

throughout her time in the study. To do this, I conceptualize each level of the hierarchy as a state
and assign it a number. Non-use is a “1,” device sharing a “2,” and ownership a “3.” I sequence the
states of ownership, device sharing, and non-use for each woman throughout her time in the study.

The women who remain in a single state throughout the study will have a sequence of “1,” “2,” or

“3” representing stable non-use, stable device sharing, and stable ownership, respectively. For the

women who move in the hierarchy, I focus my attention on the changes in her position. In this way,
a woman who begins a non-user and becomes an owner at the second wave of the study, exhibits a

“13” sequence. Another woman who starts out as a non-user and becomes an owner at the last

wave of the study also exhibits a “13” sequence. I create a sequence for every woman in the study

that represents her stability or movement into or out of mobile phone ownership and use. I report

the number of unique sequences exhibited by the women in the study. I also report the top 15
sequences and I identify the proportion of women that exhibit these top sequences. Next, I classify

all of the sequences into five groups that encompass the possible patterns of movement or stability

in the hierarchy. These are stable non-use, downward mobility, churn, upward mobility, and stable

ownership. I report the distribution of women across these five pattern groupings and identify if
women’s placement in the hierarchy over time is one characterized by churning, technological

mobility, or a culture of sharing.

Finally, I use a multivariate analysis to identify which women are more likely to experience

mobility, churn, or stability in the hierarchy. I use a multinomial logistic regression to predict the

relative risk that a woman exhibits each of the five pattern groupings based on her

sociodemographic characteristics. Specifically, the independent variables included in the model are
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age, income 19, a flag for no income, years of education, peri-urban residence, enrollment in school,
electricity in the home, marital status, and unemployment.

To graphically depict results from the multinomial logistic regression model, I use

estimated results to calculate the predicted probability of being in each of the five categories of
movement and stability in the mobile phone hierarchy. I calculate these probabilities for three
hypothetical women who are low, average, and high SES. I define low SES as a woman with no
income, no electricity, education that is one standard deviation below the mean (5 years), who is
unemployed, and lives in a rural area; all other analytic variables are held at the mean values. I hold
all variables at their mean for the woman with average SES. The woman with high SES has
electricity, an income that is one standard deviation above the mean (57.7 square root Kwacha),

education that is one standard deviation above the mean (10.7 years), who is employed, and lives in
a peri-urban area; the remaining analytic variables are held at mean values.

RESULTS

The Hierarchy of Mobile Phone Ownership and Use in Malawi
I present the hierarchy of mobile phone ownership and use at the beginning (i.e., Wave 1)

and end (i.e., Wave 8) of the study as represented by the ladders in Figure 3.3, below. At the
beginning of TLT-1, only 23 percent of women owned a mobile phone. Device sharing is rare. Only

2.5 percent of women are device sharers. At Wave 1, three-quarters of the women in the study are

non-users.

At the end of the study, in Wave 8, the mobile phone hierarchy suggests some upward

mobility. Over a third of women own a mobile phone (~36%). Device sharing is still rare with only

2 percent of women in this state. Approximately two-thirds of the women at Wave 8 are non-users.

I use the gladder command in Stata to identify a square root transition as the one that brings the income
distribution closest to a normal distribution.
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These snapshots of the hierarchy at the beginning and end of the study are instructive;

however, they cannot show whether this pattern of upward mobility from Wave 1 to Wave 8 is a
simple step up from non-owner to owner or whether there is movement in and out of the different

statuses in the hierarchy. To investigate this, I sequence a woman’s status as owner, device sharer,
and non-user throughout her time in the study. I present these sequences in Table 2, below.

Women’s Sequences of Ownership, Device Sharing, and Non-use

I analyze the women’s positions in the hierarchy throughout their time in the study and find

69 unique sequences of ownership, device sharing, and non-use. I find that 90 percent of women

exhibit the top 15 sequences in Table 2, below. The most common sequence is remaining a non-user
throughout one’s time in the study (“1”). These forty percent of women never ascend the hierarchy

of ownership and use. The second most common sequence is upward mobility from non-use to

ownership (“13”). One in eight women experience this transition from being a non-user to an
owner. Stability in ownership (“3”) is the third most common sequence. Around 11 percent of

women remain owners throughout their time in the study. The fourth and fifth most common
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sequences show churn. Specifically, around 8 percent of women begin the study as non-users, gain
ownership of a mobile phone, but then lose ownership and end the study a non-user (“131”).

Roughly 3 percent of women start the study owning a mobile phone, lose ownership and do not use
a mobile phone for a period of time, but then regain ownership of a device (“313”). Nine of the
fifteen top sequences indicate churn between ownership, device sharing, and non-use.

Table 3.1 Top 15 Sequences of Mobile Phone Ownership
and Use: 1=Non-use, 2=Device sharing, 3=Ownership
Order
1
13
3
131
313
31
121
1313
3131
1213
31313
13131
123
12
213

N

Freq.
578
182
167
121
50
47
43
40
18
16
16
14
12
11
9
1324

Percent*
39.7
12.5
11.47
8.31
3.43
3.23
2.95
2.75
1.24
1.1
1.1
0.96
0.82
0.76
0.62

Cumul.*
39.7
52.2
63.67
71.98
75.41
78.64
81.59
84.34
85.58
86.68
87.77
88.74
89.56
90.32
90.93

*Percent and cumulative percent are based on the full sample of women
(n=1456)

Device sharing first appears in the seventh most common sequence. Only three percent of

women experience this transition from non-use to device sharing and back to non-use (“121”). Five

of the top fifteen sequences in Table 3.1 demonstrate that the woman shares a device. At any given

wave, only 3 percent of women are sharing a mobile phone; however, 15 percent of all women

share a device at some point in the study. No women are consistently device sharers throughout
their time in the study.

I classify these sequences into five groups that describe a woman’s placement in the

hierarchy throughout the course of the study. These include stable non-use, downward mobility,

churn, upward mobility, and stable ownership. In Table 3, below, I report the percent of all women
who exhibit stability, churn, or mobility.
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Table 3.2 Percent of Women experiencing Churn,
Mobility, or Stability
%

Stable Non-use

39.7

Downward Mobility

4.12

Churn

30.36

Stable Ownership

11.47

Upward Mobility

14.35

N

1,456

Almost forty percent of women are non-users throughout their time in the study. These

women never own or use a mobile phone. Very few women, only four percent, experience

downward mobility. Thirty percent of women in the study experience churning between

ownership, sharing, and non-use. One in seven women exhibit a pattern of upward mobility in the
hierarchy of mobile phone ownership and use. The remaining eleven percent of women own a
mobile phone at every wave.

Taken together, Figure 3.3, Table 3.1, and Table 3.2 show that the mobile phone hierarchy in

Malawi aligns most closely with ladder A in Figure 3.2. In other words, the hierarchy is one in which
women churn between ownership, device sharing, and non-use. It is characterized by moderate

levels of ownership, very little device sharing, and high levels of non-use. Many women remain nonusers throughout their time in the study and only a few women experience consistent ownership.

Almost a third of women churn throughout their time in the study. I do not find support for

technological mobility or a culture of sharing. Less than one percent of women experience sharing
as a stepping-stone between non-use and ownership (see sequence “123” in Table 3.2). Similarly,

less than one percent of women experience upward mobility from non-use to device sharing (see
sequence “12” in Table 3.2).

The Sociodemographic Characteristics of Churning, Stable, or Mobile Women
In Table 3.3, below, I further explore the characteristics of women who experience churn,

stability, or mobility. I present the mean and proportion of the variables of interest for the women
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in each of the five groups. 20 Stable non-users are the youngest, least educated, and lowest income

women. Most of the women in this group reside in a rural village and do not have electricity. Forty
percent of them are married and almost a third of them are unemployed. On the other hand, stable

owners exhibit the lowest level of unemployment and the highest education and income. These

women are the second oldest and most of them are single and live in peri-urban areas. Almost half
of the women who experience stable ownership have electricity in their home. Women that exhibit

downward mobility are the oldest and have the second highest income. They have low levels of
electricity in their home. Of all women, those who are downwardly mobile are the highest

proportion married and unemployed. Women in the two remaining groups – Churn and Upward
Mobility – appear similar to one another in age and non-zero income. Women who churn are less

educated than those who are upwardly mobile. More of the women who churn are married, though

fewer of them live in a peri-urban village or have electricity in their home than women who are

upwardly mobile.

Table 3.3. Five Pattern Groupings by Variables of Interest, mean or proportion
Stable
Downward
Upward
Stable
Churn
Non-use
Mobility
Mobility
Ownership
Age
21.27
19.79
19.25
18.74
20.99
Income (sqrt)
17.41
30.94
22.51
19.65
42.72
Non-zero income (sqrt)
37.83
61.88
45.02
45.64
81.07
No income
0.54
0.50
0.50
0.57
0.47
Years of education
6.34
7.82
7.89
8.50
10.40
Peri-Urban
0.26
0.42
0.41
0.46
0.66
Enrolled in school
0.42
0.20
0.34
0.49
0.38
Electricity in home
0.06
0.07
0.12
0.16
0.45
Married
0.40
0.68
0.49
0.32
0.29
Unemployed
0.32
0.53
0.35
0.25
0.24
N
578
60
442
209
167

Total
19.49
22.74
47.64
0.52
7.65
0.39
0.39
0.14
0.42
0.32
1,456

In order to test the relationship between these variables and a woman’s probability of

experiencing these patterns, I predict the five groups using multinomial logistic regression. The full

model can be found in Appendix D. For a clearer interpretation of the model, I present predicted

probabilities in Figure 3.4, below. I graph the predicted probability that three unmarried women of

These are measured at Wave 1. When looking at all waves of the study, some of the means or proportions
slightly increase or decrease but the patterning of the variables across the five groups remains the same.

20
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average age with low, average, or high socioeconomic status will churn between ownership and
use, be upwardly mobile, or stable in ownership or non-use. 21

In Figure 5, above, I show that a low SES woman is far more likely to remain a non-user than

to experience churn or upward mobility. Essentially no low SES women are predicted to experience
stability in ownership. In contrast, a high SES woman is most likely to steadily own a mobile phone.

Her probability of experiencing churn is higher than experiencing upward mobility, although these

are both much lower than her probability of being stable in ownership. High SES women have a
very low probability of being a stable non-user. While an average SES woman is most likely to be a

stable non-user, she also has a relatively high probability of experiencing churn. Her probability of

experiencing upward mobility is higher than that of a high SES women. A woman of average SES is
unlikely to experience stable ownership. Of the three women, the average SES woman has the
highest probability of experiencing movement in the hierarchy of mobile phone ownership and use.
Interestingly, low SES women exhibit the lowest probability of experiencing movement as they are
I calculate the predicted probabilities using the full model; however, I hide the bar for downward mobility
because it is very low for all three groups. Specifically, the low SES and average SES women have a downward
mobility predicted probability of 0.03 and the high SES woman has a downward mobility predicted
probability of 0.01.

21
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likely to remain non-users. The average SES women are most likely to experience instability and

complexity in their ownership and use.

DISCUSSION

While the global digital divide is slowly closing, countries in SSA lag behind in rates of

mobile phone ownership and use (ITU 2015b; Pew 2015). Previous research has, to date, not

investigated how an individual’s path to adoption unfolds as technology diffuses in SSA. In this

study, I look over time at the hierarchy of mobile phone ownership and use among young adult
women in Malawi. This allows me to consider three things: (1) a spectrum of access ranging from

non-use to device sharing to ownership, (2) movement or stability of an individual’s position in this

hierarchy over time, and (3) which women predominantly experience stability or movement in
their position on the hierarchy.

In this project, I present three possible depictions of the hierarchy of mobile phone

ownership and use in developing regions based on previous research and theory. In contrast to the

literature that discusses the importance of device sharing as a stepping-stone to ownership (i.e.,

technological mobility (Wesolowski et al. 2012)) or a form of communal ownership (i.e., a culture of
sharing (James 2011a; Lopez 2000)), I find that device sharing in Malawi is relatively rare, is not

central to the transition to ownership, and does not act as a stable way for women to access mobile
phone technology. Instead, I find that the mobile phone hierarchy in Malawi features a pattern of

churning largely between ownership and non-use with relatively little device sharing. By looking

longitudinally at a woman’s position on the mobile phone hierarchy, I make an important

contribution to the literature that previously relied on cross-sectional snapshots of changing levels
of access. While ownership ultimately increases, I find diversity in the pathways to access and use.

I find that half of the women in this study are stable in non-use or ownership throughout

their time in the project. The other half of the women experience movement in their position on the
hierarchy. The most common sequences of movement are upward mobility from non-use to
ownership and churning between non-use and ownership. More women experience churn between

ownership, device sharing, and non-use than experience upward mobility. This suggests that the
mobile phone hierarchy in Malawi is not one that women ascend monotonically, but rather many

women’s statuses in the hierarchy are unstable at this stage in the spread of technology through

Malawi.
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I also find that an unmarried woman of average age and SES living in Malawi is more likely

to experience movement in her position on the hierarchy than to remain stable. Her movement is
likely to be churning between ownership, device sharing, and non-use or movement up the

hierarchy. On the other hand, high SES women tend to experience stable ownership. High SES
women are somewhat likely to experience churn and upward mobility and are highly unlikely to be

a stable non-user. A low SES woman has the opposite experience in the mobile phone hierarchy. She
is extremely likely to be a stable non-user. Low SES women do experience some churn and a small
amount of upward mobility, but essentially no low SES women are stable owners.

It is not entirely surprising that the digital divide mirrors the economic divide. James (2005)

states that mobile phones are “pro-poor,” as mobile phones may serve to increase income for
individuals, but I argue that in a context with high levels of churn and stability in non-use, such as

the one studied here, mobile phones are “pro-rich.” The immobile individuals at the bottom of the

hierarchy are considered by some scholars to be residing in the “Fourth World” – a domain in which
technologically-disconnected individuals are marginalized, excluded, and vulnerable (Castells

2000a; Donner 2008b). In this way, these individuals are structurally excluded from the very

technologies that generate “wealth, power, and privilege” resulting in a “technological apartheid”

(Castells 2000b:92; Donner 2008b). Conversely, the women who experience stable ownership are
socioeconomically advantaged, and technology may compound this advantage (Blumenstock and
Eagle 2010; Castells et al. 2009a; Norris 2001).

Another reason that I argue mobile phones may be “pro-rich” is that technology tends to

have high network externality, meaning that using technology is more beneficial to individuals
whose network alters also use that technology (DiMaggio and Garip 2011). Therefore, high SES

women who own mobile phones may know other high SES mobile phone owners. In this way, they

have more opportunities for using their mobile phones to communicate with the high SES members
of their social network. This makes the technology even more valuable. In a context with higher

ownership that is less bounded by socioeconomic status, women of average or low SES would have
higher network externality, which, in turn, makes device sharing and ownership more feasible and

rewarding. Future research should take a social network approach to understand how movement in

the mobile phone hierarchy relates to the mobile phone ownership and sharing behaviors of one’s
network alters.

A surprising finding is that device sharing, in this context, is not a steady state or a stepping-

stone from non-use to ownership. Rather, device sharing tends to occur in the context of churn. This
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means that women pass through device sharing as they move up and down the hierarchy. At any
given wave, only one in forty women are accessing a mobile phone through device sharing.

However, throughout the course of the study, almost one in six women engage in device sharing at

some point in time. Device sharing, while not a dominant practice in this context is certainly not

absent from the hierarchy but it plays an unexpected role. Device sharing in Malawi is temporary. I

find that vast majority of women who share a mobile phone transition out of device sharing to

unstable ownership or non-ownership. The existing literature on device sharing that discusses it as
a transitory state contends that device sharing leads to ownership and, in such doing, this literature

fails to account for movement out of device sharing into non-ownership or unstable ownership. The

current study contributes to the device sharing literature by identifying a context where device
sharing exists but does not necessarily bolster one’s position in the hierarchy.

One explanation for the low levels of device sharing in Malawi could be a lack of resources

and low levels of education. A handful of studies in Kenya, Tanzania, Rwanda, and Uganda find

evidence of prevalent device sharing (Blumenstock and Eagle 2010; Burrell 2010; Samuel et al.

2005; Wesolowski et al. 2012). Compared to these countries, Malawi scores the lowest on the

human development index 22 (UNDP 2015). More specifically, Malawi ranks 173rd out of 188
countries; whereas Kenya is 145th, Tanzania is 151st, and Rwanda and Uganda rank 163rd. In a
country with higher education and more economic resources, device sharing may be more stable or

at least more common. Another reason I find movement out of sharing could be due to the quality of
one’s mobile device. A low quality phone may not withstand excessive lending. While I do not have

information on the quality of the mobile phone – except that it is a “working” mobile phone – future
projects should measure the quality of the mobile phone, starting with the basic categorization of
the phone as a smart phone versus a feature phone.

The temporary nature of device sharing in Malawi could also be related to the enforcement

of roles and secrecy within sharing arrangements (Burrell 2010). Burrell (2010) outlines five roles

related to mobile phone sharing: purchaser, owner, possessor, operator, and user. She finds, in
Uganda, that navigating these roles equates to differential levels of use and autonomy in that use.
For example, someone borrowing a phone may not be allowed to personally dial numbers or type

texts, as the owner may want to keep their address book or conversations secret. Such secrecy
decreases a borrower’s autonomy and agency. Additionally, some people may share socially with

family or friends while others use phones at public kiosks (Burrell 2010). I would expect, in many

22

The HDI is a composite measure based on schooling, life expectancy, and GDP (UNDP 2015).
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scenarios, that social sharing is more stable and higher trust than public sharing. In this study, I am
unable to identify if the sharing is social or public, but future projects should collect this
information in order to investigate the predictors of mobility into and out of sharing, as I expect

trust and availability of a device will play a large role.

The unstable nature and low levels of device sharing in this population may help explain the

high presence of churn. If device sharing buttresses ownership then the very low presence of

sharing in the Malawian digital divide may make ownership unsustainable for many women. If

device sharing is a middle ground where individuals with low digital literacy can gain the needed

skills to move into ownership then an absence of sharing means that some women enter ownership
without the necessary skills to efficiently and effectively use the device. These women may churn

and drop back into non-ownership. If device sharing allows economically disadvantaged women to

gain access to higher quality phones, such as smart phones, a lack of device sharing in the
population equates to the purchase of low quality devices that may break and be inefficient.

Without the economic resources to purchase a new device, these women may churn and drop back
into non-ownership.

My project is not without its limitations. First, I am only capturing individuals who borrow

and obtain the units themselves, thus I am missing those who do not pay for their own units. In this
way, I may be under-measuring device sharing. I also am not able to identify lenders. Lending

behaviors could be important for a number of outcomes, including borrowing, as people can only

borrow if there are enough available lenders. Lenders may also have certain needs or may be

disadvantaged in their mobile phone use if their device is in high demand. In addition, I do not look

at the substantive differences between sharing and owning a phone. Thus, I cannot identify if

sharers use a mobile phone for different reasons or at different rates than owners. Given that one in

six women engage in device sharing throughout the study but no women are stable device sharers,

it is important to understand these differences as they may help to explain the lack of stability in

device sharing and the patterns of churn. Finally, it is important to recognize that my study only

represents young women in one region of Malawi. Results for young men and in different areas of

the country may be different, though my analysis of the small TLT subsample of men suggests their
movement in the mobile phone hierarchy is similar.

If I am underestimating the amount of sharing in this population, what does this mean?

Samuel et al. (2005) find that most borrowers in Tanzania paid for the units they used; however,
another study in Botswana found that only 2.2% of people who lent out their device charged the
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borrower to use it (Esselaar et al. 2007). What we do not know from this Botswana study, though, is

what proportion of borrowers paid to use the phone versus used it for free. Botswana is a higher
income context (Samuel et al. 2005), so in many ways, Tanzania is more comparable to the

Malawian context. An increase in device sharing in this population may generate movement in one’s

place in the hierarchy that resembles technological mobility or a culture of sharing. However, given
the extremely low (less than one percent) presence of sharing as a stepping-stone or mobility into

sharing, I am confident that churning would remain the dominant pattern of movement in the

hierarchy across this three-year period. Future studies should include an alternative measure that

asks specifically about mobile phone use, rather than obtaining units, to more fully capture sharing

behaviors.

It is unclear whether the stability and dominant patterns of movement observed in this

hierarchy will change over time. Is the churning observed here a function of the stage of technology

diffusion in the population? Is it common due to Malawi’s low levels of development? In order to
answer these questions, it is necessary to continue tracking the hierarchy over time. One possible

explanation for the high levels of stable non-use could be that this project captures Malawi at early

stages of the S-curve of technology diffusion, at which point the rate of adoption is rather slow

(Norris 2001; Rogers 2003). Additionally, as I find that low SES women, in particular, are stuck in
non-use, it is especially important to continue tracking ownership and use in Malawi as many

initiatives there aim to increase the education and economic wellbeing of Malawians (for example,

see the United Nation SDG’s (UN 2015a)). Future research should follow the mobile phone

hierarchy over time to understand if, as countries experience demographic and social change, those
who are stable non-users will become device-sharers or owners.

CONCLUSION

Overall, I find that the hierarchy of mobile phone ownership and use in Malawi is one

characterized by high levels of stable non-use and churn among ownership, device sharing, and
non-use. I find that low SES women, in particular, are stuck in non-use. The typical woman in

Malawi experiences a lot of movement in the hierarchy, most of which is churning. The presence of

churning in the hierarchy means that ownership and device sharing are unsustainable and

temporary for a large segment of the population. In Malawi, stable ownership is largely reserved for
women of high SES. Device sharing, in this context, does not typically elevate a woman’s position in
the hierarchy, but instead is a transitory state that women pass through as they churn. It is essential

to continue to follow the progression of the divide over time to understand if device sharing
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emerges as a steady or elevating state and if the women stuck at the bottom of the hierarchy
manage to connect to technology.
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Chapter 4. THE INFLUENCE OF NETWORK EXTERNALITY AND
SOCIODEMOGRAPHIC CHARACTERISTICS ON MOBILE PHONE OWNERSHIP,
SHARING, AND NON-USE AMONG YOUNG ADULT WOMEN IN MALAWI

The digital divide is an important source of contemporary social stratification, with levels of

access to and use of technology varying widely between countries, as well as within them. Although
between-country disparities in access and use are well understood (ITU 2015b) and there has been

substantial effort to document and explain changes in access within developed countries

(Livingstone and Helsper 2007; Rogers 2001; Van Dijk and Hacker 2003), how the digital divide is

evolving within developing countries remains understudied. Rather than tracking the digital divide

within developing countries, scholars have instead focused on documenting the progression of the
digital divide at the national- and regional-level (Carson et al. 2016). Within developing nations,

especially those at earlier stages of technology diffusion, a shortage of longitudinal quantitative

data on ownership and use leads to a misrepresentation of the digital divide as a static, binary
divide between owners and non-owners. Recent work motivates the inclusion of a middle group –

device sharers (Burrell 2010; James 2011b) – and finds that the divide is not static but is slowly

shifting in Malawi (Furnas 2017b).

Sub-Saharan Africa (SSA) represents an increasingly important region for digital divide

research because Africa is growing rapidly in both economic and demographic terms. However,

with the exception of my previous study (Furnas 2017b), there is still a lack of quantitative

research documenting of how the structure of the divide shifts over time within these changing SSA

nations.

I focus on the diffusion of technology in SSA for two reasons. First, despite the fact that

globally, SSA lags behind other regions in the adoption of information and communication
technology (ICT), the region has exhibited dynamic growth in ICT adoption and the pattern of

technology diffusion is unique in this developing context (Aker and Mbiti 2010). These features are
the consequence of Africa’s accelerating development, which is taking place at a time where mobile

phone technology dominates technological infrastructure spending. For example, over the past
decade, SSA experienced remarkable increases in mobile-cellular subscriptions and Internet
bandwidth per user (ITU 2015b) and mobile phones have spread even to the most remote rural

areas (Aker and Mbiti 2010). Importantly, these changes are taking place in a context where rates

of landline telephone subscriptions are extremely low and very few households have a computer
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(ITU 2015b). This is a unique pattern of diffusion (Rouvinen 2006) that is quite different from, for

example, the United States where a majority of the population had a landline phone prior to mobile
phone adoption and 7 in 10 adults own a computer (Anderson 2015; Richter 2015).

A second reason to focus on the digital divide in this region of the world is its demographic

context. Mortality and fertility are high meaning that the population of this region is young and

growing. The population of SSA is projected to double by 2040 (UN 2015b). Every year for several
coming decades, millions will enter young adulthood in SSA, the age ranges where they are most

likely to seek phone ownership (Pew 2015). The growing young population translates to a large
potential user base for mobile phone providers, making SSA among the most attractive areas for
investment in the developing world (Rouvinen 2006). In addition to high population growth, SSA is

also experiencing rapid urbanization and substantial rural-urban migration, which may further the
demand for mobile phone ownership and Internet use (Samuel et al. 2005; Tacoli, McGranahan, and
Satterthwaite 2015).

Despite this high demand for mobile phones and a growing cellular infrastructure (Buys et

al. 2009), mobile phone ownership and use in SSA lags behind the rest of the world (ITU 2015a). At

the cross-country level, variation in policy (Batzilis et al. 2010a) and low levels of development
(James 2011a) are two common explanations for the low levels of mobile phone ownership and use
there. However, within SSA nations, scholars lack a framework to understand differential rates of
mobile phone adoption. In this project, I integrate three literatures on the diffusion of innovations

(Rogers 2003), network externality (DiMaggio and Cohen 2005), and the hierarchy of mobile phone
ownership and use (Furnas 2017b) to explore the social influences on mobile phone adoption.

The diffusion of innovations is, in many ways, a story of differential adoption. Rogers (2003)

outlines ideal types of adopters at each stage of the diffusion. At the onset, diffusion starts slow as

the most socially and economically advantaged individuals are the first to adopt a technology.
Adoption speeds up when a critical mass of individuals have adopted the technology and make

diffusion self-sustaining. Towards the end of the diffusion curve, socioeconomically disadvantaged

traditionalists are the last to adopt. In SSA, we lack an understanding of the experience of
“laggards,” a phrase coined by Rogers (2003) to describe the last to adopt ICT. It is also unclear
whether they are actively opting out or if they are unjustly left behind. This latter notion is

consistent with the idea that the digital divide can be seen as an “apartheid” as technology access
and use has become a “human right” (Donner 2008b; Fuchs and Horak 2008; Zuckerberg 2013).
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During the adoption of a technological innovation, social ties are instrumental in the spread

of innovative ideas and attitudes. Take, for example, the fertility transition in SSA in which social

interactions were the foundation for the spread of information about novel contraceptive

technology (Bongaarts and Watkins 1996; Entwisle et al. 1996). Similarly, the diffusion of ICT is
inseparable from the knowledge and resources that pass through one’s network (DiMaggio et al.

2001). Of particular importance in the diffusion of innovations is the concept of network
externality. This is the idea that the quality of a good or service increases as more individuals in

one’s network own or use it (DiMaggio and Cohen 2005; Mahler and Rogers 1999; Rogers 2003). In
SSA, this notion can help explain the diffusion of mobile phones, which are a technology with high

network externality.

Network externality, as it relates to mobile phone adoption, manifests differently in SSA

than in developed regions. In developed regions with a high prevalence of landline phones, mobile
phones operate as an extension of the landline network equating to higher network externality

(Rogers 2003; ITU 2015). In SSA, landline phones are exceedingly rare which results in lower
network externality at the onset of mobile phone diffusion (Rogers 2003; ITU 2015; Pew 2016).

Therefore, friends or family who own mobile phones are the primary source of network externality

in SSA.

In this paper, I apply theories of network externality to explore how social connection

influences the diffusion of technology, specifically mobile phones 23, among young adult women in
Malawi. To account for the fact that the digital divide is not binary but, rather, a spectrum of access,

I treat mobile phone adoption as a hierarchy of ownership and use (Furnas 2017b). Along this
spectrum are non-users (the have-nots), device sharers (the have-somes), and owners (the haves). I

map the diffusion of mobile phones in Malawi, a country with high levels of economic inequality
and a rapidly shifting, mobile-centric technological landscape (Buys et al. 2009; ITU 2015b; Mussa

and Masanjala 2015). I look at young adult women 24 living in a region of Southern Malawi with rich

longitudinal data on mobile phone ownership and use. The key question is how network externality
23

I focus on mobile phones, as most people in sub-Saharan Africa who use the Internet do so on a mobile phone, and very
few people own or use personal computers or tablets (Pew 2015). Moreover, mobile phones have been found to be
meaningful and important for a number of social, economic, and health outcomes (Aker and Mbiti 2010; Campbell 2001;
Cartier et al. 2005; Castells et al. 2009a:200; Furnas 2017; Lester et al. 2010; Nyambura Ndung’u 2011; Pop-Eleches et al.
2011; Wakadha et al. 2013). Mobile phones contribute to social connection, economic opportunities, and the health of
one’s family and community.
24 The TLT-1 project also administered the survey to a smaller sample of males (n=600). I focus on women in this study as
technology use among women is often framed as being a “tool for women’s empowerment” (Huyer and Sikoska 2003).
Additionally, I study women for continuity with (Furnas 2017); 2017b) and, in TLT, women were sampled at a different
ratio than men (Trinitapoli and Yeatman 2010).
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and sociodemographic characteristics matter for one’s position on the mobile phone hierarchy.

Furthermore, does network externality and one’s position on the hierarchy drive usage? For
women who use mobile phones, how does their position on the hierarchy and knowing someone

who owns a mobile phone influence usage? Conversely, are the individuals at the bottom of the
hierarchy (i.e., non-users) disconnected not only from mobile phones but also from others who use

them? Are they choosing to opt out of ownership and use or does their social and economic context

dictate it? This study builds on my previous work (Furnas 2017b), which looked over time at the

mobile phone hierarchy at early stages of mobile phone diffusion in Malawi, by returning to the

same region four years later to assess the role of network externality and socioeconomic
characteristics on ownership, device sharing, and non-use among young adult women at a later
stage of mobile phone diffusion.

BACKGROUND

Technological change is often a moving target, making it important to document the digital

divide as a country progresses from low to high technological adoption. No one in Malawi had
mobile cellular coverage in 1999; yet, seven years later, in 2006, over 90 percent of the population
had cellular network coverage (Buys et al. 2009). Coverage does not unilaterally translate to

connection, however. Although much of the Malawian population lived in areas covered by mobile
cellular service, not all individuals have phones with which to connect. For instance, in 2009, there

was a prominent gap in ownership in one region of Southern Malawi with only 1 in 5 women

owning a mobile phone (Furnas 2017b). During the period from 2009 to 2011, approximately half

of the women studied were stuck in non-use and access was unstable, characterized by frequent
movement in and out of ownership (Furnas 2017b). However, phone ownership grew overall such

that, by the end of the study, over a third of women in this region owned a mobile phone.

Below, I describe the hierarchy of mobile phone ownership and use. I use this hierarchy as a

point of reference for understanding the non-binary nature of the digital divide. I then expand on

the diffusion of innovations theory and outline its implications for the hierarchy of mobile phone

ownership and use in the sub-Saharan African context. Finally, I detail the role that network
externality and other sociodemographic factors may play in the adoption of mobile phones in

Malawi.

The Hierarchy of Mobile Phone Ownership and Use
One way to depict the hierarchy in mobile phone use is with a ladder. This

conceptualization shifts the depiction of the digital divide from one that is binary to one with
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different levels of access. This reorientation is important for three reasons. First, a binary
conceptualization fails to account for device sharing. DiMaggio and Hargittai (2001) argue that the

digital divide is a spectrum of access and use, rather than a binary divide between the haves and

have-nots. Device sharers fall in between the haves and have-nots (Burrell 2010). Through device
sharing, individuals gain access to technology without the financial responsibility of ownership.

Second, by mischaracterizing device sharers as ‘have-nots,’ studies that do not measure device

sharing tend to overestimate the gap in access (James 2011b). Accounting for device sharing
decreases the gap between owners and non-users by recognizing that not all non-owners are non-

users. Third, identifying non-users, device sharers, and owners as separate groups allows for a

deeper understanding of the way access actually occurs in developing contexts. The substantive

experience of device sharers may be meaningfully different from that of owners. For example, if

sharers are disadvantaged in access or use then understanding the adoption of mobile phones as a

spectrum of access is particularly informative (James 2011b; DiMaggio and Hargatti 2001).

I account for the presence of device sharing by conceptualizing the hierarchy of mobile

phone ownership and use as a three-rung ladder. I present this ladder in Figure 4.1, below. At the

bottom of the ladder are non-users: individuals who do not own or use a mobile phone. The middle
rung consists of device sharers: those individuals who do not own a phone but use one. At the top of
the ladder are mobile phone owners. Movement exists in the hierarchy when individuals travel up
or down this hypothetical ladder, as indicated by the arrows in Figure 4.1.
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The ladder is also a tool to visualize differentials in technology access within the hierarchy.

In the hypothetical ladder, the area of the rungs represents the proportion of individuals in a given
population that own, borrow, or do not use a mobile phone. In Figure 4.1, these rungs are of equal
size, but this ladder would look different in a population with low levels of access. In such a context,

the bottom rung (i.e., non-users) would be the largest. On the other hand, in a population with high

levels of access, the largest rungs in the hypothetical ladder would be the middle (i.e., borrowers) or
top (i.e., owners). Furthermore, the separate rungs imply that the mobile phone experience is

different depending on one’s position in the hierarchy. The question is, what types of people are at

each rung? Understanding the experience at each level of access requires an investigation into the

sociodemographic determinants and technological experiences of non-users, borrowers, and
owners.

In my previous research, I examine the hierarchy of mobile phone ownership and use over

time and find that the mobile phone hierarchy among a population of young adult women in Malawi
in the early stages of adoption exhibits high levels of churning between ownership and non-use
(Furnas 2017b). Ladder A in Figure 4.2, below, depicts this type of hierarchy. Most individuals are
non-users, very few are device sharers, and some are owners. The dominant pattern of movement

is churn, which means that individuals experience ownership and use as unstable. Individuals who

churn travel both up and down the hypothetical ladder. However, churning does not preclude
growth but rather slows it.
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A new question is how the hierarchy continues to unfold with more technology diffusion. In

a population where most people have adopted, but not all, the hierarchy may exhibit a pattern of

technological mobility or a culture of sharing. Individuals may encounter more opportunities to

share a device, which may serve as a stepping-stone from non-use to ownership. Ladder B in Figure

4.2 above depicts this. Another possible way that technology adoption may continue to unfold is

through a culture of sharing (ladder C of Figure 4.2). Some scholars argue that the diffusion of
mobile phones in SSA occurs predominantly through the communal sharing of a device rather than

the individual ownership of one, because mobile phones are “divided among people” not owned by
one person (James and Versteeg 2007:118; Lopez 2000). Though my previous research was not
consistent with this notion, it is possible that the process of technology diffusion will operate
differently four years later in Malawi.

For example, the low levels of ownership and device sharing reported by Furnas (2017b)

suggest that, in 2011, Malawi was at an early stage in the diffusion of innovations. At later stages of

diffusion, an individual’s position in the hierarchy may change, and in fact my earlier research

already showed limited mobility. This can also be seen in other SSA nations that exhibit much

higher rates of device sharing and ownership than in Malawi (James 2011b; Samuel et al. 2005;
Wesolowski et al. 2012). Certainly, the cross-country variation in policies and regulations that
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affect the cost of connection may influence these diverse patterns of mobile phone ownership and
use (Batzilis et al. 2010b; Buys et al. 2009). However, diffusion theory argues that adoption of

technology is a process that starts slow and speeds up over time. Consequently, levels of access
increase over time along the diffusion curve and Malawi is not exempt from this shift.

The Diffusion of Innovations

Theory regarding the diffusion of innovations outlines the stages of adoption and the

adopters that emerge in each stage (Rogers 2003). In Figure 4.3, below, I present the normal curve
of diffusion in blue and the S-shaped curve of technology adoption in yellow (Hvassing 2012). The

x-axis indicates the adopter categories, the percent of people in each, and the point in the curve at
which each emerges. The y-axis indicates the percent of the market that has adopted the innovation
at each point in the yellow sigmoidal curve. The first group to adopt are the innovators. These

individuals tend to be socioeconomically advantaged, technologically literate, and comfortable with

uncertainty. The next to adopt are the early adopters followed by the early majority. The early

adopters are leaders held in high esteem. The early majority serve as the link to the general
population. Their adoption draws in the skeptical late majority. The last adopter category – the

laggards – are isolated traditionalists with limited socioeconomic means, which makes them

skeptical of the innovation (Rogers 2003). In some contexts, laggards may never adopt the
innovation.
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My prior work on the mobile phone hierarchy in Malawi focuses on the period from 2009 to

2011 when the country was at the beginning of the diffusion curve (Furnas 2017b). Specifically, I

find that about a third of women owned a mobile phone in 2011, which suggests that the early
majority were entering ownership. In this follow-up study, I pay attention to the group who may fall

behind as technology adoption is increasingly common, the laggards. This is the last group to

connect, and it is gravely understudied. Members are theorized to be traditionalists with minimal

resources and a subsequent leeriness towards technology (Rogers 2003).

Diffusion of innovation theory makes different predictions about when laggards emerge in a

population depending on whether access and use of the innovation takes a hierarchical or binary

form. As seen in Figure 4.3, above, Rogers (2003) hypothesizes that laggards make up about a sixth

of the population (i.e., the proportion under the normal diffusion curve that is one standard
deviation from the average time of adoption). In a binary divide based on ownership, laggards will

only emerge when five-sixths of the population personally own a mobile phone. However, in a
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hierarchy of ownership and use that accounts for device sharing, such as the one I outline in Figure
4.1 above, the group of laggards will emerge sooner because, as device sharers move up the

hierarchy, the proportion at the bottom of the hierarchy shrinks. In this way, a failure to account for
device sharing threatens to mischaracterize the stage of innovation adoption in a population.

Diffusion theory makes several explicit predictions about who the laggards might be and

what types of people comprise the group. Rogers (2003) argues that laggards tend to be “fairly

homogenous” in their social and economic characteristics. They are isolated in their social
networks, with limited meaningful connections to other individuals, and their limited economic
resources increase their traditionalism and skepticism towards innovations (Rogers 2003).

Despite theoretical predictions about what types of people will be laggards, few studies

have examined these conjectures empirically (Rogers 2003). A notable project that looks at

laggards in Hong Kong finds that economic resources diminish in importance as diffusion

progresses, and laggards continue to cite traditionalist values and low digital skills as reasons not to
adopt the innovation (Wei 2001; Wei and Leung 1998).

The emergence of laggards and the reason they fail to adopt an innovation is particularly

interesting in SSA due to the economic and social context there. Whereas, Rogers (2003) and Wei

(2001) argue that laggards are primarily traditionalists; in SSA, laggards may opt-out of adoption

due to a lack of economic resources. The cost of purchasing and using a mobile phone is

prohibitively expensive for many people in SSA (Pew 2015; ITU 2015). Even as costs decline over
time, the laggard group may consist of individuals facing an insurmountable economic
disadvantage. However, financial resources are certainly not the entire story. Rogers (2003) points

out that laggards are not only economically disadvantaged but also socially isolated. People are
resources and the unequal distribution of social resources in an individual’s network has tangible
effects on diffusion.

Understanding Differentials in Adoption
Social networks play a critical role in the diffusion of mobile phones in SSA (DiMaggio et al.

2001, 2004; DiMaggio and Garip 2012; Rouvinen 2006). Specifically, network resources influence
the adoption of mobile phones through a concept called network externality. Mobile phones have

high network externality because their value increases as the number of phone users in one’s
network increases. In SSA, a very low presence of landline phones at the onset of the diffusion of
mobile phones means that most individuals start out with low network externality (Rouvinen
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2006). However, as more individuals in a population adopt mobile phones the influence of network
externality on ownership, device sharing, and non-use is of growing importance.

The relationship between network externality and ownership is straightforward. The more

people in one’s network who own a phone, the more valuable one’s own device becomes. However,
I expect that network externality is especially critical for device sharing. The more mobile-phone-

owning people a non-owning individual knows, the more opportunities they have to borrow a
device and to use it in meaningful ways. Device sharing is virtually impossible for an individual with

very low network externality. In this way, low network externality may explain why some

individuals do not use mobile phones. In stating that laggards are socially isolated, Rogers (2003)
points to a stage at the end of the diffusion curve where non-users with low network externality
never adopt mobile phones.

Homophily is another social resource that is linked to network externality and predicts

mobile phone adoption (Rogers 2003). For owners, high network externality equates to higher

homophily in ownership. Homophily serves as a source of confidence in an innovation and may
speed up adoption. Conversely, heterophily denotes a differential that slows down the spread of an

innovation (Rogers 2003). For device sharers, higher network externality equates to higher
heterophily in ownership, as the device sharer does not own a phone and is linked to someone who

does. It is unclear whether Rogers’ (2003) theory that heterophily dissuades diffusion is
transferrable to developing contexts. Rather than slow it down, heterophily in SSA may speed up

the spread of the innovation and homophily may restrict mobile phone ownership and use to high
status individuals (DiMaggio and Garip 2011). Device sharers are heterophilous in ownership and

gain access to the innovation – mobile phones – through that heterophily. Therefore, while
homophilous sociodemographic characteristics may speed up diffusion (Rogers 2003), the diffusion
effect of homophilous or heterophilous ownership, and how it relates to network externality, is
largely unknown.

There is mixed evidence from SSA as to whether homophily or heterophily influence the

adoption of other important technological innovations. For example, Mohammed (2001) found that

individuals in Tanzania were more likely to discuss family planning innovations with homophilous
network partners. Another perspective finds support for the influence of both heterophily and

homophily on the adoption of family planning. Kohler et al. (2001) assert that in dense networks,

individuals are homophilous in the information they possess. In such a network, individuals adopt
family planning through the process of social influence. In sparse networks where individuals tend
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to be more heterophilous in their knowledge, family planning diffuses through the process of social

learning. Pulling from these findings, I expect that both homophily and heterophily are meaningful
for the adoption of mobile phones in Malawi.

In addition to network externality and homophily, other social ties provide a channel for the

spread of innovation. A study in Kenya finds that a majority of device sharing occurs with family,

friends, and household members (Wesolowski 2012). Marriage is one particularly salient context
where device sharing takes place (Furnas 2017). Another project in Kenya notes that shared mobile

phones are important for maintaining connection in the marital household (Murphy and Priebe
2011). Given that the use and sharing of mobile phones connects people to each other, it is

important, moving forward, to explore more deeply how relationships, such as marriage, influence
one’s place in the mobile phone hierarchy (Castells 2000b; Furnas 2017).

In general, sociodemographic inequalities map onto varying levels of diffusion among sub-

populations (DiMaggio and Cohen 2005). In particular, in SSA, ownership and use are associated
with education and income (Samuel et al. 2005). At early stages of the diffusion curve,

socioeconomic factors are particularly meaningful, given that the technology is expensive and elite

(Igunza 2015; Rogers 2003; Samuel et al. 2005; Wei 2001). Conversely, as a population progresses

across the S-curve of diffusion, the importance of economic factors may decrease as benefits of

using the networked technology increase and the cost of using and owning a device declines as

more and cheaper devices become available (DiMaggio and Cohen 2005; Rogers 2003). Device
sharing further decreases the cost of using a device when lenders and borrowers share the financial

burden of use. Yet, technologies with high social-membership externalities such that individuals use
the technology for status display may continue to be linked to socioeconomic factors, even at later

stages of the diffusion curve (DiMaggio and Cohen 2005). In SSA, the influence of these
socioeconomic factors on mobile phone adoption at different stages of the diffusion curve is
understudied.

Mobile phones, then, are a “social good” and a “network good” (DiMaggio and Cohen 2005),

in that their adoption is related both to socioeconomic and network factors. In this paper, I situate

the hierarchy within the context of the diffusion of innovations and assess the influence of network
externality on an individual’s position in the hierarchy of ownership and use. I reinvestigate the

mobile phone hierarchy four years after data were last collected in the study conducted by Furnas
(2017b). This is a necessary step towards identifying whether the high levels of non-ownership

82

identified from 2009 to 2011 are a “long-term policy challenge” or a “temporary inconvenience”

(DiMaggio and Cohen 2005: 3).

I reexamine the hierarchy of mobile phone ownership and use in 2015, four years after my

previous research on mobile phone access and use in Malawi from 2009 to 2011. The goal of this

project is to look at the mobile phone hierarchy in 2015 and identify whether it is different from the
hierarchy in 2011, and to understand the experience of technology use at each level of the
hierarchy. More specifically, I first assess changes in the distribution of women owning, sharing,

and not using a mobile phone from the last wave of TLT-1 to TLT-2. Second, I examine the influence

of network externality and a woman’s sociodemographic characteristics on her placement in the
mobile phone hierarchy. Third, I look among mobile phone users to identify if a woman’s network

externality, sociodemographic characteristics, and status as a borrower or owner influence the
likelihood that she is a frequent user, texter, or caller. Among these users, I also aim to understand

if women who borrow a phone use it for different purposes than women who own one. Lastly, I
look at the bottom of the hierarchy: non-users. I identify the women that do not own or use a

mobile phone in 2015 and their reasons for this. In particular, I examine the role of traditionalist
attitudes versus social and economic disadvantage as drivers of women’s non-use.

METHODS

Data and Sample
I turn to the Tsogolo la Thanzi (TLT) project in southern Malawi. 25 In 2015, the TLT team

returned to the field and followed up with the respondents from TLT-1. I thus use the TLT-2 data to
follow up with the women studied in Furnas (2017b). The interviews took place between June and

August 2015 at a centralized research center in Balaka. Based on the sample sizes from TLT-1,

women were interviewed at an 80 percent response rate (N=1,200).

For the first part of my analysis, in which I assess the hierarchy of mobile phone ownership

and use, my sample includes all 1,200 women in the TLT-2 study. In the second part of my analysis,
I focus only on mobile phone users and restrict my sample to the 1,042 women who use mobile
phones. Among these users, 11 women are missing data on social media questions, so my analysis

of social media use is constrained to 1,031 women. In the final portion of my analysis, I look at the

158 women at the bottom of the hierarchy who are non-users.
25

For more detail see Furnas (2017) or the project website: https://tsogololathanzi.uchicago.edu/
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TLT-2 is an exciting and innovative dataset with the goal of tracking changes in the way

young adults navigate relationships and health amid an HIV/AIDS epidemic. I also designed and

included a technology instrument in TLT-2. Additionally, I worked in the field prior to and
throughout the first three months of data collection which enabled me to pretest the questions and

personally train the team of interviewers to administer the technology instrument. The technology
questions measure mobile phone ownership and mobile phone, Internet, and social media use (i.e.,
Facebook, Whatsapp, and email), as well as reasons for mobile phone use and nonuse.
Measures

I next describe the operationalization of my variables of interest. First, I include a number of

sociodemographic variables: education, income, peri-urban status, television ownership, age, and
marital status. I choose these variables for theoretical reasons, as described in the background

section, and for continuity with Furnas (2017b). I include a continuous variable indicating years of
education. This variable is top-coded at 13 years and only around 4 percent of the sample has 13 or

more years of education. The variable for income is the respondent’s income in Kwacha (the local

currency) over the past month. I used the “gladder” command in Stata to identify the best

transformation of income, which is the square root of income. I create a dummy variable that

identifies women with no income given that almost half of the women have an income of zero
kwacha. Peri-urban status identifies whether a respondent lives in a peri-urban community (=1) or

a rural community (=0). Members of the TLT research team classified the towns and villages as
peri-urban or rural. I include a measure of television ownership as a proxy for electricity in one’s

home as the electricity variable was removed from the TLT-2 questionnaire. I treat the TV variable
as a proxy for electricity given that a television needs electricity to work and the TV variable is

highly correlated with the electricity variable in TLT-1 (corr=0.72). In fact, of all items owned by a
household, a working television is the most highly correlated with electricity in the TLT-1 dataset.

Age is measured as a continuous variable and marital status is a dichotomous variable indicating
whether a respondent is currently married.

I operationalize network externality using a variable that identifies one form of dyadic

network externality. The TLT-2 project does not collect complete network data, but it does ask a
series of questions about the respondent’s best friend. A best friend can be understood as a strong

tie and a number of scholars argue that strong ties are the necessary foundation for the diffusion of
innovations (see, for example, Adler and Kwon (2002); Coleman (1988, 1994); Rost (2011)). The

specific question I use here asks, “Does he/she own a cell phone?” I use this variable to measure
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dyadic network externality as a respondent whose best friend owns a mobile phone has higher

network externality than a respondent whose best friend does not own a mobile phone. This

variable doubles as a measure for homophily when analyzing a respondent’s mobile phone
ownership, because a respondent who owns a phone and whose best friend also owns a mobile

phone is homophilous in ownership. On the other hand, a respondent who does not own a mobile

phone but whose best friend owns a mobile phone is heterophilous in ownership. In this study,
having a best friend who is an owner is a dichotomous variable, with “1” denoting that a best friend
is an owner and “0” indicating that the best friend is not an owner.

I use the TLT-2 technology instrument to construct the hierarchy of mobile phone

ownership and use. I create the three statuses based on two questions: (1) “Do you personally own
a working mobile phone?” and (2) “How often do you use any cell phone (if you own it or borrow
it)?” Non-users are women who do not own or use a mobile phone. Device sharers 26 are women

who report that they do not own a mobile phone, but use one. I personally trained the interviewers
to emphasize that they are asking about frequency of use of any mobile phone, whether owned or

borrowed, to be sure that the people who use a shared device are captured in the data. Owners are
women that report personally owning a working mobile phone.

Next, I identify frequent users. These women report using a mobile phone more than once

per day. I also identify frequent texters and callers. These women use a mobile phone to send or

receive a text once a day or more often (1=yes, frequent texter) and frequent callers use a mobile

phone to make or receive a call once a day or more often (1=yes, frequent caller).

I construct four dichotomous variables that identify the purposes for which women use

mobile phones. A woman has a value of “1” on each of the four variables if she uses a phone to (1)

listen to or download music or videos, (2) access the Internet, (3) conduct business, or (4) send or

receive mobile money. I also construct three dichotomous variables that indicate a woman’s use of
social media. A woman has a value of “1” on each of the three variables if she ever uses (1)

Facebook, (2) WhatsApp, or (3) email.

Finally, I construct four variables that identify the primary reason why a woman does not

own a working mobile phone. I use a question that asks, “Why do you not own a cell phone?” The

responses are it is expensive, do not have a need for it, and other. I code the responses to the ‘other’

category into two additional responses: own a broken phone and partner will not allow it. I use
26

See Appendix C for comparability of the TLT-2 sharing variable with the TLT-1 sharing variable.
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these four responses to this question to construct four dummy variables. The first dummy variable
has a value of “1” if a woman reports that she does not own a phone because it is too expensive. The

second dummy variable has a value of “1” if a woman reports that she does not have a need for a
mobile phone. The third dummy variable has a value of “1” if a woman states that she owns a
broken phone. The fourth dummy variable has a value of “1” if a woman states that her partner will
not allow her to own a mobile phone.
Analytic Approach

My analyses proceed in three parts, focusing on (1) the whole hierarchy, (2) borrowers and

owners, and (3) non-users. I begin my analysis by calculating descriptive statistics that allow me to

depict the mobile phone hierarchy in Malawi in 2015. I present the proportion of women who own,

share, or do not use a mobile phone. I graphically depict this using a figure that represents the
hierarchy as a ladder and compare the 2015 hierarchy to the he hierarchy from the last wave of the

TLT-1 analysis (Furnas 2017b).

I estimate multivariate multinomial logistic regression models to assess whether network

externality and women’s sociodemographic characteristics predict a woman’s place in the

hierarchy in 2015. Given that my dependent variable has three categories (i.e., owner, device
sharer, and non-user), I present estimates of the relative risk that a respondent is a borrower or an

owner rather than a non-user and the relative risk that a respondent is an owner rather than a
borrower.

To graphically depict results from the multinomial logistic regression model, I use the

estimates from my multinomial logistic regression models to calculate the predicted probabilities of
being in each of the three categories on the mobile phone hierarchy: owner, borrower, or non-user.

I present these predicted probabilities for a woman whose best friend owns a mobile phone and a
woman whose best friend does not own a mobile phone; the remaining analytic variables are held
at mean values.

In the second portion of my analysis, I focus on mobile phone users only (N=1,042). I

estimate three logistic regression models that predict whether women are frequent mobile phone
users, frequent texters, and frequent callers. The independent variables in these three models are a

woman’s network externality, sociodemographic characteristics, and status as an owner or
borrower.
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I next look more closely at the purposes for mobile phone use by presenting the percent of

owners and sharers that ever use a mobile phone for music or videos, the Internet, business, and

mobile money. I also present the percent of sharers and owners who use social media, specifically

Facebook, WhatsApp, and email. I include the 95 percent confidence intervals for the descriptive
statistics to identify significant differences between the percent of borrowers and owners who use
mobile phones for certain purposes and use social media (N=1,031).

In my final stage of analysis, I turn to an analysis of mobile phone non-users (N=158). I

detail the primary reasons why these women do not own a mobile phone. I then do a bivariate
analysis of how these reasons are related to network externality.

RESULTS

In Figure 4.4, below, I present the hierarchy of mobile phone ownership and use for TLT-1

and TLT-2. At the end of the TLT-1 study, just over a third of women owned a mobile phone, only 2

percent of women shared a mobile phone, and 62 percent of women did not use a mobile phone.

Four years later, in TLT-2, almost half of the women own a mobile phone. In addition, almost forty
percent of women are device sharers and 13 percent are non-users.
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The difference in access between the two time points is dramatic. Over the four-year period

from Wave 8 of TLT-1 to TLT-2, the proportion of women at the bottom of the hierarchy decreased

by 79 percent. There is also incredible growth in sharing from TLT-1 to TLT-2. 27 The number of
women who share a device at TLT-2 is eighteen times the number that did so at the end of TLT-1.
Additionally, the proportion of women who own a mobile phone increased by 36 percent. While the

structure of and movement in the hierarchy of mobile phone ownership and use in TLT-1 exhibited

a wide gap in access and churning between ownership and non-use, I uncover a shift in the

structure of the hierarchy at TLT-2 and the area of the rungs in the hypothetical ladder most closely

resembles the technological mobility frame. These findings are consistent with theories about the
diffusion of innovations that highlight that the process of mobile phone adoption and use is likely to
differ at different points on the diffusion curve.

Given that the hierarchy of ownership and use looks dramatically different at TLT-2, I

estimate what sociodemographic and network factors predict a woman’s position in the mobile
phone hierarchy. Based on theories of network externality that have special significance for the
adoption of technology in SSA, where the lack of extant phone infrastructure makes network

externalities particularly salient and the existence of device sharing alters the traditional narrative
around the diffusion of innovations, I hypothesized that women whose best friend owns a cellular
phone would be particularly likely to be device sharers or owners.

Estimates from models predicting whether women are mobile phone owners, sharers, or

non-owners are shown in Table 4.1, below. I find that network externality predicts a woman’s

position in the hierarchy of mobile phone ownership and use. Specifically, if a respondent has a best
friend who owns a mobile phone, their odds of being a borrower are 50 percent higher than their

odds of being a non-user (p<0.1), net of other variables in the model. The relationship is even larger
between network externality and ownership. Holding all else constant, having a mobile-phone-

owning best friend triples a woman’s odds of being an owner rather than a non-user and doubles
their odds of being an owner rather than a borrower (p<0.001).

A number of sociodemographic variables are also significant predictors of one’s position in

the hierarchy. Education is associated with a higher position in the hierarchy, as each additional

year of education significantly increases a woman’s estimated odds of being a borrower or owner,
relative to a non-user, and being an owner rather than a borrower. Age is associated with higher

27

The device sharing measures rely on a different variable in TLT-1 than in TLT-2, but the two measures
classify respondents as sharers at very similar rates. I describe this in more detail in Appendix C.
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odds of being an owner rather than a non-user (p<0.05) or borrower (p<0.01). Peri-urban status

does not significantly predict one’s place in the mobile phone hierarchy.

Income and living in a household that owns a working television increase a woman’s

predicted odds of being an owner relative to a non-user or borrower. The relationship between

owning a television – my proxy for working electricity – and owning a mobile phone is particularly
strong. Controlling for the other variables in the model, a respondent who lives in a household with

a working television is over two times more likely to be an owner than a non-user (p<0.01) and

more than three times as likely to be an owner rather than a borrower (p<0.001). Marital status has
a unique relationship to a woman’s position in the hierarchy. Marriage is the only variable that

significantly increases one’s odds of being a borrower rather than a non-user or owner. Holding all

else constant, a married woman is predicted to have 60 percent higher odds of being a borrower
rather than a non-user (p<0.05) and double the odds of being a borrower rather than an owner
(p<0.001).

Table 4.1 Multinomial logistic regression predicting non-use, borrowing, or owning, relative risk ratios
Borrower vs. Non-user

Owner vs. Non-user

Owner vs. Borrower

1.518*

3.178***

2.093***

0.987

1.172

1.188

Best friend owns a mobile phone
Years of education
Age

Peri-urban

Income (Sqrt)
No income
TV

1.123**
0.989
0.999
0.668

0.776

Married
1.644*
N = 1,200
pseudo R-sq = 0.19
Exponentiated coefficients; + p<.10, * p<.05, ** p<.01, *** p<.001

1.374***
1.066*

1.007**
1.478

2.370**
0.802

1.223***
1.078***

1.008***
2.211***
3.055***
0.488***

In Figure 4.5, below, I present the predicted probabilities that a woman is an owner,

borrower, or non-user based on her network externality holding her sociodemographic background

constant. A woman whose best friend owns a mobile phone has a higher probability of being an
owner than a woman whose best friend does not own a mobile phone. On the other hand, a woman

whose best friend owns a mobile phone has a lower probability of being a borrower than a woman

who does not have a mobile-phone-owning best friend. Similarly, a woman whose best friend owns

a mobile phone has a lower probability of being a non-user than a woman whose does not have a
mobile-phone-owning best friend.
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I, next, turn to estimates from models where network externality and women’s

sociodemographic characteristics are used as predictors of whether female mobile phone users
(owners and sharers; N=1,042) are frequent mobile phone users, texters, and callers. Network

externality significantly increases the predicted odds that a woman is a frequent user (p<0.01),
texter (p<0.05), and caller (p<0.01). Holding all else constant, a woman whose best friend owns a

mobile phone has 70 percent higher odds of being a frequent user, 40 percent higher odds of being
a frequent texter, and 70 percent higher odds of being a frequent caller, than a woman whose best
friend does not own a mobile phone.
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Table 4.2 Logistic Regressions Predicting Frequent User, Texter, and Caller among Users, odds ratios
Best friend owns a mobile phone

Years of education

Age

Peri-urban

Income (squareroot)

No income
TV

Married

Borrower (ref: owner)

I. Frequent User

II. Frequent Texter

III. Frequent Caller

1.113**

1.175***

1.143***

1.742**

1.049+
0.856

1.412*

0.968

0.793

1.740**

1.037

0.812

1.000

1.005**

1.005*

1.597+

1.012

1.426

0.952

0.599*

0.0368***

N
1042
pseudo R-sq
0.46
Exponentiated coefficients; + p<.10, * p<.05, ** p<.01, *** p<.001

1.301

0.557**

0.190***
1042
0.24

1.632+
0.875

0.0479***
1042
0.38

A number of sociodemographic factors also increase the estimated odds that a woman is a

frequent user, texter, and caller. Each additional year of education is associated with an increase in
a woman’s odds of being a frequent user (~11 percent increase/year; p<0.01), frequent texter (~18

percent increase/year; p<0.001), and frequent caller (~14 percent increase/year; p<0.001). Age is

marginally predictive of being a frequent user with older women having slightly higher odds of

being a frequent user (p<0.1). Peri-urban residence is not associated with a significant increase in

odds. Net of the other factors, a higher income predicts that a woman is a frequent caller (p<0.01)

or texter (p<0.05). Owning a working television increases ones odds of being a frequent user by

almost 60 percent (p<0.1). Married women, compared to unmarried women, have significantly

lower odds of being frequent users or texters.

Finally, I find that owning versus borrowing a phone is a particularly important predictor of

use. A borrower has over 90 percent lower odds of being a frequent user or frequent caller than

does an owner. Similarly, a borrower’s odds of being a frequent texter are over 80 percent lower

than that of owners, net of other variables in the model. These relationships between one’s status in
the hierarchy and being a frequent user, texter, and caller are all highly significant (p<0.001). These
significant differences between borrowers and owners make intuitive sense, given that someone
who shares a device likely has less control over when and how often they use the phone, as
compared to someone who owns their own phone. Looking more closely at variation in the
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purposes for using a mobile phone and social media use deepens this inquiry into the way device
sharers use mobile phones relative to owners.

In Figure 4.6, below, I provide descriptive statistics identifying the percent of sharers and

owners who use mobile phones for (1) music or videos, (2) mobile money, (3) the Internet, and (4)

business purposes, and use (5) Facebook, (6) WhatsApp, and (7) email. The differences between

owners and sharers are stark and significant. For example, over a third of owners use a mobile
phone for mobile money, but only 1 in 13 borrowers do so. Additionally, very few borrowers use
social media. Almost a fourth of owners use Facebook, but only 2 percent of borrowers use it.

Facebook, then, is the most popular social networking activity among mobile phone users, though

device sharers are rather disadvantaged when it comes to using social networking apps and email.
Across the board, borrowers report using mobile phones and social media less often than owners;

however, there is limited evidence that borrowers and owners use mobile phones for different

purposes. Among the purposes presented in Figure 4.6, the most common use for mobile phones
among both borrowers and owners is to listen to or download music and/or videos and the least

observed is email. While fewer borrowers (28 percent) than owners (56 percent) use a mobile

phone for music and video, this is the most common behavior for both groups. Beyond this most
popular purpose, fewer borrowers engage in the other behaviors, which prevents an analysis of the
significant differences across uses among borrowers.
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Finally, I turn from borrowers and owners to the women at the bottom of the hierarchy.

These individuals do not own nor use a mobile phone. Only 13 percent of women fall into this
category of being a non-user. Why are these 158 non-users disconnected? I investigate some of
these reasons in Figure 4.7, below. The majority of these non-users, 78.5 percent, report that they
do not own a mobile phone because it is too expensive. The second most common reason for not

owning a working mobile phone is that the woman does not have a need for it. This reason for non-

ownership most closely aligns with the diffusion theory that laggards are traditionalists, opting out

of ownership. While 15.2 percent of non-users report this traditionalist reason, these traditionalist
laggards make up only 2 percent of the total sample of women. Another 6 percent of the non-users

report that they own a phone but it is broken. Only one non-user reports that she does not own a
mobile phone because her partner will not allow it.

Based on the multivariate regression in Table 4.1, above, a woman’s likelihood of being a

non-user is patterned both by sociodemographic factors (i.e., education, income, and TV ownership)
and network externality. Given this, I present the reasons for not owning a mobile phone by
network externality in Figure 4.8, below; however, these numbers should be assessed with caution,

given the small sample sizes. The two most common reasons for not owning a working mobile
phone – expense and no need for a phone – are dominated by women whose best friend does not

own a mobile phone. A majority of the women who report that they own a broken phone have a

best friend who owns a mobile phone.
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Women at the bottom of the hierarchy of mobile phone ownership and use tend to be

socioeconomically disadvantaged and socially disconnected from mobile phones, as having a best
friend who owns a mobile phone significantly decreases one’s odds of being a non-user (see Table

4.1, above). Additionally, Figure 4.8, above, confirms that most people at the bottom of the

hierarchy do not own a working phone because it is too expensive and most of the people who

report this reason for not owning a working phone have a best friend who also does not own a
mobile phone. Very few non-users, in this context, are choosing to opt out of ownership because
they do not have a need for a mobile phone.

DISCUSSION

Over a four-year period, the hierarchy of mobile phone ownership and use in Malawi

underwent a drastic shift. In 2011, the hierarchy was characterized by high levels of stable non-use
and unstable ownership (Furnas 2017b). In 2015, I find that women in the Balaka region of Malawi

tend to be mobile phone owners or borrowers. The hierarchy is now one that exhibits levels of

access that suggest technological mobility, as only around 1 in 8 women having no access to a
mobile phone, over a third of women borrow, and almost half own a mobile phone. I find that

higher network externality, specifically having a best friend who owns a mobile phone, is strongly

associated with ownership. A number of sociodemographic factors also matter for predicting that a
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woman owns or shares a device, as compared to not using one – most notably, owning a working

television, age, education, income, and marital status. Within users, borrowers are significantly

disadvantaged in their use of mobile phones and social media. When I examine the differences
between device sharers and owners, I find that they use mobile phones for similar purposes, but
device sharers do so less frequently. Lastly, the non-users in this population face a cost-benefit

trade-off. Most of them report that mobile phones are too expensive. This, combined with low
network externality, makes using a mobile phone disadvantageous.

In this paper, I bring to light the importance of social ties for understanding one’s location in

the hierarchy and the frequency with which an individual uses a mobile phone. Primarily, looking in

Malawi, I find support that network externality is important for predicting a woman’s status in the
hierarchy and increases the odds that she is a frequent user, texter, and caller, net of her

sociodemographic characteristics. I uncover an unexpected finding. Network externality has a

larger effect on a woman’s likelihood of being an owner (compared to a non-user or sharer) than on

her likelihood of being a sharer (compared to a non-user). I expected that network externality

would be more strongly related to device sharing than owning, given that in order to borrow a

device an individual must know someone who owns a mobile phone. However, this is not the case –

at least as network externality is measured here.

A woman whose best friend owns a mobile phone is most likely to own a phone, although

her odds of being a borrower are significantly higher than her odds of being a non-user. On the
other hand, a woman whose best friend does not own a mobile phone is just as likely to be an

owner as she is a borrower. This same woman has a higher probability of being a sharer than does a
woman whose best friend owns a mobile phone. Part of this could be that network externality,

when used to predict device sharing and ownership, also doubles as a measure of homophily or
heterophily. An individual who owns a phone and whose best friend owns a phone is homophilous

in ownership. Homophily, according to Rogers (2003), speeds up diffusion of an innovation. Despite
my hypothesized association between network externality and sharing, the finding that higher

network externality and homophily are more strongly related to owning than sharing aligns with
innovation theory.

Another type of social tie – marriage – stands out in these analyses. A married woman is

more likely to be a borrower than a non-user or an owner. Device sharing is an intricate social

interaction in which individuals must navigate trust in the relationship (Burrell 2010). Marriage, in
this way, is quite conducive to device sharing as it generally consists of two people with a strong tie
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living in close proximity. On the other hand, gendered expectations within marriage may prevent

married women from moving up the hierarchy into ownership. Interestingly, fourteen women (13

borrowers and 1 non-user) in my sample report that they do not own a mobile phone because their
partner will not allow it. Is there a marital disadvantage in that married women are not allowed to

own their own device? Alternatively, if married women borrow their husband’s phone then do they

have an advantage by gaining access to a mobile phone in their marriage? Future research should

further investigate this relationship between device sharing and marriage to understand if married

men report personally owning the device that their wife borrows, as opposed to both partners

reporting that they share the device. These roles within the device sharing relationship are
important indicators of technological autonomy and agency (Burrell 2010).

Moreover, a number of thought-provoking relationships between sociodemographic

characteristics and a woman’s position on the hierarchy of mobile phone ownership and use

emerge in this project. I expected to see significant effects of peri-urban status; however, residing in

a peri-urban village, as opposed to a rural village, is not predictive of ownership or use. The urban-

rural differentials identified by other projects may simply be differences in socioeconomic status.

Upon further investigation, the failure of peri-urban status to predict ownership and use makes
sense given that the vast majority of Malawi’s land and population has mobile phone coverage

(Buys et al. 2009). The relationship between owning a working television and one’s position in the
hierarchy and use is an interesting one. While I included TV in the models based on its value as a

proxy for electricity, TV is also a potential source of advertising and is an indicator of technology
adoption in a household. This could help explain the strong relationship between TV ownership and
mobile phone ownership and use. Owning a TV could suggest that these households are highly
innovative and this innovation may bleed into their adoption of mobile phones.

Diffusion theory argues that at later stages of adoption, socioeconomic variables are less

influential on adoption (Rogers 2003; Dutton et al 1987). The structure of the hierarchy identified

here aligns with later stages in diffusion; however, income and education significantly predict

ownership and frequent use. One of the reasons for the predicted decline in the importance of

socioeconomic status is that “prices decline due to economies of scale” (DiMaggio and Cohen
2005:13). Interestingly, higher income does not increase a woman’s odds of being a borrower

relative to a non-user. Device sharing can be understood as an economy of scale wherein two or

more individuals connect to technology without a proportional increase in cost. Each additional

owner, on the other hand, corresponds to a proportional increase in cost, as each person purchases
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a device and the subsequent data. In contexts with contracted family plans for data, increased

ownership within households may operate as an economy of scale; however, in Malawi and much of
SSA, most mobile phone users individually ‘pay-as-you-go’ (Aker and Mbiti 2010; NSO and MACRA

2014). On top of this, the BBC reports that Malawi has the most expensive mobile phone rates in the

world, with the average Malawian spending over half of their income on data (Igunza 2015).

Is the experience of device sharing substantively different from that of owning? Yes and no.

Yes, borrowers experience a disadvantage in that they are less likely to be a frequent user;
however, borrowers and owners use mobile phones for similar purposes. Both borrowers and

owners report their top three purposes for using a mobile phone to be calling, texting, and music or

videos. This suggests that owners and borrowers have similar motivations for using a mobile

phone. If, for example, device sharers reported texting as their top purpose for using a mobile

phone, but owners still reported phone calls as their primary purpose, then it could be said that the
experience of device sharing is associated with different priorities. The consistency between
borrowers’ and owners’ priorities suggests that these users have similar preferences, but

borrowing puts device sharers at a logistic disadvantage. In particular, borrowers exhibit very low
rates of social media use. Given that social media is an important avenue through which individuals

accumulate social capital (Maitland and Obeysekare 2015), the device sharing disadvantage may
extend beyond a logistical inconvenience. Such factors may motivate many borrowers to become
owners in the future.

In Rogers’ (2003) innovation theory he predicts that the sixth of a population that is last to

adopt (or never adopts) an innovation consists of traditionalists that are actively opting out. He
terms this group the “laggards.” However, in Balaka, it appears that the non-using women in the

young adult population are largely disconnected due to social and economic factors, as opposed to

opting out because they do not see a reason to use a mobile phone. Perhaps, then, there are two
different types of laggards, those who are left out and those who opt out. Rogers (2003) argues that
laggards are one homogenous group that should not be separated. I argue that this homogeneity

may not hold among young adults in developing contexts. While I find that only a few women report
not having a need for a mobile phone, the presence of these traditionalist laggards may increase at

older ages. Differentiating among laggards accounts for the disadvantage of those who are left out
and the privilege of those who opt out. The difference between opting out and being left out is
particularly critical for technology initiatives and policies aimed at connecting the disconnected. It

is wasteful and futile to attempt to connect individuals who do not want to connect; thus, treating
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the last sixth of the population as homogenous threatens to further disadvantage those who want to
connect but do not have the means to do so.

In some contexts, laggards may not exist. The cost of not adopting a mobile phone may

become too high and may force laggards to adopt the innovation (Chigona and Licker 2008).
Indeed, an early project in SSA finds no evidence of laggards (Röling et al. 1976). Another possibility
is that the traditionalist laggards emerge even later in the diffusion process. Furnas (2017b) found

a substantial amount of churn over a period of three years. While I cannot measure churn in this
paper, future research should follow populations over time at short intervals to inquire as to the

emergence of laggards who opt out of ownership by giving up a technology. It is certainly possible

that instability (i.e., movement within the hierarchy) will be present towards the end of tech

diffusion despite the high levels of adoption, just as the demographic transition curve exhibits
volatility at the beginning and end of its sigmoidal curve.

My analysis of mobile phone access and network externality in the Malawian context has a

number of limitations. First, I lack the ability to identify lenders. The respondents that I refer to as

‘device sharers’ in this project are, in actuality, borrowers. A more complete analysis of device
sharing would include lenders in this category, as lenders (individuals who own a phone and lend it

out to others) may be disadvantaged in their access to their own device if it is lent out frequently.
However, if indeed lenders are disadvantaged and use their device less often than owners, the fact

that they are folded into the owner category in this analysis suggests that the estimates of owners’
usage are conservative, and I would likely find similar differences between owners and sharers if

the lenders were instead included in the device sharing status. Additionally, a project in Rwanda
finds that owners, on average, lend their phone to less than one person per day, so the lender
burden may not be substantial (Blumenstock and Eagle 2010).

Second, my measure of network externality is also a conservative one. Data constrain me to

a single variable that measures whether or not a respondent’s best friend owns a mobile phone.

While this indeed is a measure of network externality, as a best friend is a strong tie in one’s social
network, it is a dyadic one and does not capture complete-network externality. A respondent may

have a best friend who does not own a mobile phone, but another friend or family member who

does. However, I argue that this measure is valuable, given that a best friend is generally someone
with whom a person is close to and engaged with. The fact that this dyadic measure of network

externality is a significant predictor of ownership, sharing, and use speaks to the strength of the
best friend measure.
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Finally, I recognize that my study only represents young adult women in one region of

Malawi. In different regions of the country or among men, the mobile phone hierarchy and network
externality may operate differently, although my analysis of the small TLT subsample of men
suggests the influence of network externality on their position in the mobile phone hierarchy and
their reasons for non-use are similar.

CONCLUSION

In conclusion, I find that mobile phone ownership and use among women within one region

of Malawi has shifted from low levels of ownership and sharing to high technological

connectedness. Network externality plays a critical role in predicting where in the hierarchy a
woman resides. A best friend with a phone increases access and connection. Unconnected
individuals tend to have best friends who are also unconnected. Rather than finding traditionalists

laggards, I identify a group of women who want to connect but do not have the means. In SSA,

mobile phones continue to permeate communities and relationships. They link individuals to the
Internet, to health and economic resources, and to each other. They are embedded within social

networks in a way that informs our understanding of how people gain access to mobile phone
technologies. As mobile phones continue to diffuse in emerging markets, such as Malawi, it is

increasingly important to understand network externality and its relationship to ownership and

use.
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CHAPTER 5. CONCLUSION

In this dissertation, I examine the digital divide through a sociological and demographic

lens. I introduce a hierarchy of mobile phone ownership and use that moves beyond the binary
distinction between owners and non-owners to a spectrum of access and use. I take a social

network approach to assess the relationship between mobile phones and the social context. I

present three windows into the way sociodemographic factors and social interactions intermingle

with technology in one particular demographic context. I, first, conduct an in-depth exploration of
the social interactions of women in one area of Southern Malawi. Second, I zoom out and analyze a
woman’s position in the hierarchy of mobile phone ownership and use in the Balaka region and

whether it is stable or fluid over time. Lastly, I follow-up four years later to understand the way
access shifts over time while drawing on diffusion of innovations theory to illuminate the link
between network externality and mobile phone ownership and use.

In Chapter 2, I undertake an innovative project to assess the typology of women’s social

interaction networks. I find that face-to-face interactions remain the dominant form of
communication, but women who own or use a mobile phone exhibit more dispersed networks. In

Chapter 3, I investigate the hierarchy of mobile phone ownership and use in Malawi and find from

2009 to 2011 that an average woman in Malawi tends to experience unstable ownership or stable

non-use. Finally, in Chapter 4, I reassess the digital divide four years later and find a drastic shift in
the structure of the hierarchy. Ownership and device sharing increase, but laggards do not emerge
despite the high levels of connection. A woman’s position within the hierarchy and mobile phone
use hinges on network externality.

In this dissertation, I discuss Rogers’ (2003) diffusion theory and its associated sigmoidal

curve (Norris 2001). I return, now, to this S-curve. Taken together, my findings contribute to our

knowledge of how the digital divide shifts over time in a mobile-centric context. I look at the

hierarchy of mobile phone ownership and use in Malawi from 2009 to 2011 and again in 2015. In

Figure 5.1, below, I identify where the chapters roughly align with the curve. In Chapter 3, I find

that most women in Malawi do not own or use a mobile phone or experience churn between

ownership and non-ownership. I illustrate, in Figure 5.1, the early point in the curve at which

Chapter 3 captures the digital divide in Malawi. On the other hand, in Chapter 4, I uncover a mobile
phone hierarchy that is radically different from the one a few years earlier. The high levels of

ownership and sharing and low levels of non-use aligns with the end of the diffusion curve (see
Figure 5.1, below). Given that the study period of Chapter 2 roughly aligns with Chapter 4, my
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analysis of the day-to-day interactions of women living in this divide corresponds to the same point

on the curve as Chapter 4.

As a whole, this dissertation follows a population of women as they transition through the

diffusion curve, as seen in Figure 5.1, above. I provide insight into the lived experiences of the

individuals who inhabit the mobile phone hierarchy. Particularly, I explore what it looks like to be

connected, under-connected, and unconnected to mobile phone technology. The experiences of
owners, sharers, and non-users are unique. Social ties are central to these experiences. Owners and

sharers tend to have more diverse and less bounded interaction networks than non-users. Women

who have a best friend that owns a mobile phone are more likely to be an owner or sharer rather
than a non-user. I find evidence that socioeconomic factors predict one’s place and movement in the

hierarchy, though these shift over time.

While important in their own regard, these chapters also provide a springboard for future

research on the digital divide. Moving forward, I extend my demographic research agenda to
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investigate the relationship between demographic change, network externality, and technology

diffusion. I find that network externality predicts ownership and use; however, a shifting
population translates to shifting social networks, particularly one’s kin network (Verdery 2015). A
logical and feasible extension of network externality is to one’s kin network. Wesolowski et al.

(2012) report that over half of phone sharing takes place between an individual and a friend or
family member. The current project confirms the importance of friend-based network externality

for mobile phone ownership and use. Next, I intend to explore kin-based network externality while

taking into account the evolution of kinship networks due to shifting age structures and population
growth. I expect that the kinship transition explains some of the variation in diffusion curves
between developing and developed regions, as well as within them.

Device sharing is an integral component of the hierarchy of mobile phone ownership and

use. Moving forward, scholars should utilize longitudinal population-level analyses to understand

the emergence and experience of device sharing. The emergence of device sharing in a population

depends in part on the availability of owners. Scaled up ownership heterophily translates to a ratio

of owners to non-owners. Similarly, the experience of device sharers depends on the ratio of
lenders to borrowers. In a population with a high lender-to-borrower ratio, device sharing is

accessible; a low lender-to-borrower ratio translates to a higher burden on lenders and scarcity for

borrowers. In future research, I intend to leverage the theory of demographic metabolism to predict
these ratios across populations. Lutz (2013) draws on demographic forecasts and treats stable or

transitionally patterned social characteristics as subgroups and projects change in a population

over time. Utilizing probabilities of ownership, device sharing, and non-use and the diffusion curve

distributions, I can (a) treat ownership and device sharing as transitionally patterned subgroups or
(b) connect ownership and device sharing to the stable sociodemographic subgroups that predict

them. By forecasting the owner-non-owner and lender-borrower ratios, I can identify the device

sharing contexts that close or widen the gap in access.

A failure to recognize the relationship between the digital divide and sociodemographic

processes presents two issues. First, there is a relative absence of digital divide research within
demography as well as a limited discussion of it in sociology. A complication of this lack of attention

to digital inequality is that industry and non-governmental organizations, often leaders in
technology diffusion, misunderstand the nature of the digital divide, as social science does not

adequately inform their understanding. This second issue results in wasted resources and can lead

to the implementation of programs that do not improve access among the disconnected populace.
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For instance, imagine a mobile phone company wants to connect more people in a given population

so they decide to give away free mobile phones. The vast economic resources available to most
technology companies make this feasible. However, giving away free phones will not end the digital
divide. For one, the social inequality in the population will likely predict who is able to travel to pick

up the new phone or afford the data to use it. Second, even if everyone in a population owned a

mobile phone, disparities in purposes for use and technological literacy persist. We see this in the
United States where 77 percent of individuals own a smartphone but only 69 percent use social
media (Smith 2017). Thirdly, a more nuanced relationship between increasing ownership and

increasing use may emerge. Given the influence of network externality on mobile phone ownership

and use, if an individual obtains a free mobile phone but has no one to contact on that phone then
the phone is less meaningful and the person may not use it. On the other hand, given that having a

best friend who owns a mobile phone increases one’s odds of using or owning a phone, the
technology company could provide free phones to a particular subset of the population with the

intention of increasing network externality for those individuals who already own a mobile phone.
In both cases, a failure to acknowledge the influence of network externality is wasteful and costly.

I encountered the digital divide at the intersection of my work on social inequality and

social networks. During fieldwork in Malawi, I experienced and observed the mobile phone
hierarchy in a tangible way. I will continue to motivate research on technology adoption and use in

sub-Saharan Africa, as these countries are integral components of the global digital divide, and I will

expand my research to other regions, particularly the emerging markets in Asia. The two most

populated countries (i.e., India and China) are in Asia and disparities in ICT development are

remarkably high between Asian nations. In fact, the Republic of Korea scores highest on the ICT
development index, yet a sixth of the lowest scoring countries are also in Asia (ITU 2015b). India

and China lag behind the rest of Asia in their mobile penetration rate and India’s rate of mobile
penetration aligns with Africa’s (Carson et al. 2016). This presents an opportunity to assess the
influence of social connections and inequality on technology adoption cross-culturally. Importantly,
the digital divide does not end when an entire community, nation, or world adopts an innovation.

The divide will shift so that other aspects of technology, such as usage patterns and technological
literacy, become prominent. It is critical to advance an interdisciplinary discussion on the social and
demographic context of the digital divide, so that each time the divide shifts, the scholarly
community does not need to reinvent the wheel.

103

WORKS CITED

Adler, Paul S. and Seok-Woo Kwon. 2002. “Social Capital: Prospects for a New Concept.” Academy of
Management Review 27(1):17–40.

Aker, Jenny C. and Isaac M. Mbiti. 2010. “Mobile Phones and Economic Development in Africa.” The
Journal of Economic Perspectives 207–232.
Anderson, Monica. 2015. “Technology Device Ownership: 2015.” Pew Research Center: Internet,
Science & Tech. Retrieved April 6, 2017
(http://www.pewinternet.org/2015/10/29/technology-device-ownership-2015/).

Batzilis, Dimitrios, Taryn Dinkelman, Emily Oster, Rebecca Thornton, and Deric Zanera. 2010a. New
Cellular Networks in Malawi: Correlates of Service Rollout and Network Performance.
National Bureau of Economic Research. Retrieved September 26, 2014
(http://www.nber.org/papers/w16616).

Batzilis, Dimitrios, Taryn Dinkelman, Emily Oster, Rebecca Thornton, and Deric Zanera. 2010b. New
Cellular Networks in Malawi: Correlates of Service Rollout and Network Performance.
National Bureau of Economic Research. Retrieved September 26, 2014
(http://www.nber.org/papers/w16616).
Becker, Marshall H. 1970. “Sociometric Location and Innovativeness: Reformulation and Extension
of the Diffusion Model.” American Sociological Review 267–282.

Bloch, Maurice. 2013. Marxist Analyses and Social Anthropology. Routledge. Retrieved March 15,
2016
(https://books.google.com/books?hl=en&lr=&id=lTRUAQAAQBAJ&oi=fnd&pg=PP1&dq=bl
och+1984+kin&ots=RwdrPe4CPb&sig=wJTv9fwGktJ4pHesodH5edYmsIU).

Blumenstock, Joshua and Nathan Eagle. 2010. “Mobile Divides: Gender, Socioeconomic Status, and
Mobile Phone Use in Rwanda.” P. 6 in Proceedings of the 4th ACM/IEEE International
Conference on Information and Communication Technologies and Development. ACM.
Retrieved January 30, 2015 (http://dl.acm.org/citation.cfm?id=2369225).

Bollobás, Béla. 1985. Random Graphs. Academic Press.

Bongaarts, John and Susan Cotts Watkins. 1996. “Social Interactions and Contemporary Fertility
Transitions.” Population and Development Review 22(4):639–82.

Bougle, C. 1906. “Review of Soziologie.” L’Annee Sociologique xi.

Burrell, Jenna. 2010. “Evaluating Shared Access: Social Equality and the Circulation of Mobile
Phones in Rural Uganda.” Journal of Computer-Mediated Communication 15(2):230–50.

Burrell, Jenna. 2012. Invisible Users: Youth in the Internet Cafés of Urban Ghana. Mit Press. Retrieved
September 25, 2015
(https://books.google.com/books?hl=en&lr=&id=dPfn7O2RRbcC&oi=fnd&pg=PR7&dq=bur
rell+invisible+users&ots=Ws6i0OO0Gj&sig=qnnZIlO4HylywVF2c_t20RJF1vM).
104

Burt, Ronald S. 2004. “Structural Holes and Good ideas1.” American Journal of Sociology
110(2):349–399.

Buys, Piet, Susmita Dasgupta, Timothy S. Thomas, and David Wheeler. 2009. “Determinants of a
Digital Divide in Sub-Saharan Africa: A Spatial Econometric Analysis of Cell Phone
Coverage.” World Development 37(9):1494–1505.

Cairncross, Frances and Frances C. 2001. The Death of Distance: How the Communications Revolution
Is Changing Our Lives. Revised Edition edition. Boston: Harvard Business Review Press.

Caldwell, John C., Israel O. Orubuloye, and Pat Caldwell. 1992. “Fertility Decline in Africa: A New
Type of Transition?” Population and Development Review 18(2):211–242.
Campbell, Duncan. 2001. “Can the Digital Divide Be Contained?” International Labour Review
140(2):119–141.

Carson, Stephen et al. 2016. Ericsson Mobility Report: On the Pulse of the Networked Society.
Stockholm, Sweden: Ericsson.

Cartier, Carolyn, Manuel Castells, and Jack Linchuan Qiu. 2005. “The Information Have-Less:
Inequality, Mobility, and Translocal Networks in Chinese Cities.” Studies in Comparative
International Development 40(2):9–34.

Castells, Manuel. 2000a. “The Rise of the Fourth World.” The Global Transformations Reader 348–54.
Castells, Manuel. 2000b. The Rise of the Network Society. 2nd edition. Oxford ; Malden, Mass: WileyBlackwell.

Castells, Manuel. 2003. The Internet Galaxy: Reflections on the Internet, Business, and Society. 1
edition. Oxford: Oxford University Press.

Castells, Manuel, Mireia Fernandez-Ardevol, Jack Linchuan Qiu, and Araba Sey. 2009a. Mobile
Communication and Society: A Global Perspective. Mit Press. Retrieved September 14, 2015
(https://books.google.com/books?hl=en&lr=&id=cPIjf2DUxQAC&oi=fnd&pg=PR7&dq=Mob
ile+communication+and+society:+A+global+perspective&ots=O4acb2DZMh&sig=GpVPzaJw
lkIDwvX-B5xJgFPmQ3Q).

Castells, Manuel, Mireia Fernandez-Ardevol, Jack Linchuan Qiu, and Araba Sey. 2009b. Mobile
Communication and Society: A Global Perspective - Chapters 2 & 3. Mit Press. Retrieved
September 14, 2015
(https://books.google.com/books?hl=en&lr=&id=cPIjf2DUxQAC&oi=fnd&pg=PR7&dq=Mob
ile+communication+and+society:+A+global+perspective&ots=O4acb2DZMh&sig=GpVPzaJw
lkIDwvX-B5xJgFPmQ3Q).

Centola, Damon and Michael Macy. 2007. “Complex Contagions and the Weakness of Long ties1.”
American Journal of Sociology 113(3):702–734.
Chigona, Wallce and Paul Licker. 2008. “Using Diffusion of Innovations Framework to Explain
Communal Computing Facilities Adoption Among the Urban Poor.” Information
Technologies & International Development 4(3):57–73.

105

Coleman, James S. 1988. “Social Capital in the Creation of Human Capital.” American Journal of
Sociology 94:S95–S120.
Coleman, James S. 1994. Foundations of Social Theory. Harvard University Press.

Collins, Randall. 1994. Four Sociological Traditions. Revised & Enlarged edition. New York: Oxford
University Press.

Cress, Daniel M., J.Miller McPherson, and Thomas Rotolo. 1997. “Competition and Commitment in
Voluntary Memberships: The Paradox of Persistence and Participation.”
De Bruijn, Mirjam, Francis B. Nyamnjob, and Inge Brinkman. 2009. “Introduction: Mobile
Communications and New Social Spaces in Africa.” Pp. 11–23 in Mobile phones: The new
talking drums of everyday Africa. MIT Press.

Deen-Swarray, Mariama, Alison Gillwald, Ashleigh Morrell, and Safia Khan. 2012. Lifting the Veil on
ICT Gender Indicators in Africa. Cape Town, SA: Research ICT Africa.
Devereux, Stephen, Bapu Vaitla, Samuel Hauenstein Swan, and others. 2008. Seasons of Hunger:
Fighting Cycles of Quiet Starvation among the World’s Rural Poor. Pluto Press. Retrieved
December 15, 2014 (http://www.cabdirect.org/abstracts/20093131647.html).

DiMaggio, Paul and Joseph Cohen. 2005. “Information Inequality and Network Externalities: A
Comparative Study of the Diffusion of Television and the Internet.” The Economic Sociology
of Capitalism 227–267.
DiMaggio, Paul and Filiz Garip. 2011. “How Network Externalities Can Exacerbate Intergroup
Inequality.” American Journal of Sociology 116(6):1887–1933.

DiMaggio, Paul and Filiz Garip. 2012. “Network Effects and Social Inequality.” Annual Review of
Sociology 38:93–118.

DiMaggio, Paul and Eszter Hargittai. 2001. “From the ‘digital Divide’to ‘digital Inequality’: Studying
Internet Use as Penetration Increases.” Princeton University Center for Arts and Cultural
Policy Studies, Working Paper Series Number 15. Retrieved September 26, 2014
(http://www.maximise-ict.co.uk/WP15_DiMaggioHargittai.pdf).
DiMaggio, Paul, Eszter Hargittai, Coral Celeste, and Steven Shafer. 2004. “Digital Inequality.” Social
Inequality: From Unequal Access to Differentiated Use 355–400.

DiMaggio, Paul, Eszter Hargittai, W.Russell Neuman, and John P. Robinson. 2001. “Social
Implications of the Internet.” Annual Review of Sociology 27:307–36.

Donner, Jonathan. 2008a. “Research Approaches to Mobile Use in the Developing World: A Review
of the Literature.” The Information Society 24(3):140–159.
Donner, Jonathan. 2008b. “Shrinking Fourth World? Mobiles, Development, and Inclusion.”
Handbook of Mobile Communication Studies 29–42.

Drori, Gili S. and Yong Suk Jang. 2003. “The Global Digital Divide A Sociological Assessment of
Trends and Causes.” Social Science Computer Review 21(2):144–161.

106

Entwisle, Barbara et al. 1996. “Community and Contraceptive Choice in Rural Thailand: A Case
Study of Nang Rong.” Demography 33(1):1–11.
Entwisle, Barbara. 2007. “Putting People into Place.” Demography 44(4):687–703.

Entwisle, Barbara, Katherine Faust, Ronald R. Rindfuss, and Toshiko Kaneda. 2007. “Networks and
Contexts: Variation in the Structure of Social Ties.” American Journal of Sociology
112(5):1495–1533.

Esselaar, Steve, Alison Gillwald, and Christoph Stork. 2007. “Towards an African E-Index 2007.
Telecommunications Sector Performance in 16 African Countries.” Retrieved September 9,
2015 (http://ictlogy.net/bibliography/reports/projects.php?idp=1159).

Etzo, Sebastiana and Guy Collender. 2010. “The Mobile Phone ‘Revolution’ in Africa: Rhetoric or
Reality?” African Affairs 109(437):659–68.

Fotso, Jean Christophe and Amy Tsui. 2015. “Leveraging Mobile Technology to Reduce Barriers to
Maternal, Newbord and Child Health Care: A Contribution to the Evidence Base.” African
Population Studies Special Edition 1597–1606.
Fuchs, Christian and Eva Horak. 2008. “Africa and the Digital Divide.” Telematics and Informatics
25(2):99–116.

Furnas, Hannah E. 2016. “Capturing Complexities of Relationship-Level Family Planning
Trajectories in Malawi.” Studies in Family Planning 47(3):205–221.

Furnas, Hannah E. 2017. “Bounded to Dispersed: The Typology of Social Iteraction Networks in a
Mobile-Centric Context.” Dissertation Chapter, Penn State University, University Park, PA.

Granovetter, M. 1973. “The Strength of Weak Ties.” American Journal of Sociology 78(6):1360–80.

Granovetter, Mark. 1978. “Threshold Models of Collective Behavior.” American Journal of Sociology
1420–1443.

Granovetter, Mark. 2005. “The Impact of Social Structure on Economic Outcomes.” The Journal of
Economic Perspectives 19(1):33–50.

Hampton, Keith N. 2015. “Persistent and Pervasive Community New Communication Technologies
and the Future of Community.” American Behavioral Scientist 0002764215601714.

Hampton, Keith N., Lauren Sessions Goulet, and Garrett Albanesius. 2015. “Change in the Social Life
of Urban Public Spaces: The Rise of Mobile Phones and Women, and the Decline of
Aloneness over 30 Years.” Urban Studies 52(8):1489–1504.
Hampton, Keith N., Lauren F. Sessions, and Eun Ja Her. 2011. “Core Networks, Social Isolation, and
New Media: How Internet and Mobile Phone Use Is Related to Network Size and Diversity.”
Information, Communication & Society 14(1):130–155.
Hampton, Keith and Barry Wellman. 2003. “Neighboring in Netville: How the Internet Supports
Community and Social Capital in a Wired Suburb.” City and Community 2(4):277–311.

107

Helleringer, Stéphane and Hans-Peter Kohler. 2007. “Sexual Network Structure and the Spread of
HIV in Africa: Evidence from Likoma Island, Malawi.” Aids 21(17):2323–2332.

Higgins, Jenny A. et al. 2014. “Importance of Relationship Context in HIV Transmission: Results
from a Qualitative Case-Control Study in Rakai, Uganda.” American Journal of Public Health
104(4):612–620.

Huyer, Sophia and Tatjana Sikoska. 2003. Overcoming the Gender Digital Divide: Understanding ICTs
and Their Potential for the Empowerment of Women. UNESCO.
Hvassing. 2012. “Diffusion of Ideas.” Wikimedia Commons. Retrieved May 20, 2017
(https://commons.wikimedia.org/wiki/File:Diffusion_of_ideas.svg).

Igunza, Emmanuel. 2015. “Malawi’s Expensive Mobile Phone Habit.” BBC Africa, February 20.
Retrieved (http://www.bbc.com/news/world-africa-31533397).
ITU. 2005. What’s the State of ICT Access around the World? Geneva. Retrieved
(https://www.itu.int/net/wsis/tunis/newsroom/stats/).

ITU. 2014. Measuring the Information Society. Retrieved March 19, 2015
(http://www.itu.int/en/ITU-D/Statistics/Pages/publications/mis2014.aspx).

ITU. 2015a. “ICT Facts & Figures: The World in 2015.” Retrieved (https://www.itu.int/en/ITUD/Statistics/Documents/facts/ICTFactsFigures2015.pdf).
ITU. 2015b. Measuring the Information Society Report. Geneva, Switzerland: International
Telecommunication Union.

James, Jeffrey. 2011a. “Sharing Mobile Phones in Developing Countries: Implications for the Digital
Divide.” Technological Forecasting and Social Change 78(4):729–735.

James, Jeffrey. 2011b. “Sharing Mobile Phones in Developing Countries: Implications for the Digital
Divide.” Technological Forecasting and Social Change 78(4):729–735.

James, Jeffrey. 2015. The Impact of Mobile Phones on Poverty and Inequality in Developing Countries.
Switzerland: Springer. Retrieved January 6, 2017
(http://www.springer.com/gp/book/9783319273662).

James, Jeffrey and Mila Versteeg. 2007. “Mobile Phones in Africa: How Much Do We Really Know?”
Social Indicators Research 84(1):117–126.

Jayakody, Rukmalie. 2015. “Television and International Family Change: A Randomized
Experiment.” Retrieved September 22, 2016
(https://projectreporter.nih.gov/project_info_description.cfm?aid=8603782&icde=188730
80).

Kadushin, Charles. 2011. Understanding Social Networks: Theories, Concepts, and Findings. 1 edition.
New York: Oxford University Press.
Kalil, Thomas. 2009. “Harnessing the Mobile Revolution.” Innovations 4(1):9–23.

108

Katz, James E., Ronald E. Rice, and Philip Aspden. 2001. “The Internet, 1995-2000 Access, Civic
Involvement, and Social Interaction.” American Behavioral Scientist 45(3):405–419.

Katz, James E. and Satomi Sugiyama. 2006. “Mobile Phones as Fashion Statements: Evidence from
Student Surveys in the US and Japan.” New Media & Society 8(2):321–337.
Kohler, H. P., J. R. Behrman, and S. C. Watkins. 2001. “The Density of Social Networks and Fertility
Decisions: Evidence from South Nyanza District, Kenya.” Demography 38(1):43–58.

Kyem, Peter A.Kwaku and Peter Kweku LeMaire. 2006. “Transforming Recent Gains in the Digital
Divide into Digital Opportunities: Africa and the Boom in Mobile Phone Subscription.” The
Electronic Journal of Information Systems in Developing Countries 28. Retrieved September 9,
2015 (http://www.ejisdc.org/ojs2./index.php/ejisdc/article/view/343).
Lester, Richard T. et al. 2010. “Effects of a Mobile Phone Short Message Service on Antiretroviral
Treatment Adherence in Kenya (WelTel Kenya1): A Randomised Trial.” The Lancet
376(9755):1838–45.

Lesthaeghe, Ron J. 1989. Reproduction and Social Organization in Sub-Saharan Africa. University of
California Press.

Lévi-Strauss, Claude. 1969. The Elementary Structures of Kinship. Beacon Press. Retrieved March 15,
2016
(https://books.google.com/books?hl=en&lr=&id=4QhYYQi6CoMC&oi=fnd&pg=PR17&dq=l
evi-strauss+1969&ots=wMTphA2KjN&sig=EWJKr0Teuk0gwyz0ZoFURpNXZ0k).

Levitt, Peggy and B.Nadya Jaworsky. 2007. “Transnational Migration Studies: Past Developments
and Future Trends.” Annu. Rev. Sociol. 33:129–156.

Lindmeier, Christian, Rita Ann Wallace, and Melanie Mayhew. 2014. New Data Show Child Mortality
Rates Falling Faster than Ever. New York, NY: WHO, UNICEF, World Bank Group, UN-DESA.
Retrieved
(http://www.who.int/mediacentre/news/releases/2014/child_mortality_estimates/en/).

Litwak, Eugene. 1965. “Extended Kin Relations in an Industrial Democratic Society.” Social Structure
and the Family: Generational Relations 290–323.
Livingstone, Sonia and Ellen Helsper. 2007. “Gradations in Digital Inclusion: Children, Young People
and the Digital Divide.” New Media & Society 9(4):671–696.
Lopez, Asbel. 2000. “The South Goes Mobile.” Unesco Courier 53:65–66.

Lutz, Wolfgang. 2013. “Demographic Metabolism: A Predictive Theory of Socioeconomic Change.”
Population and Development Review 38(s1):283–301.
Mahler, Alwin and Everett M. Rogers. 1999. “The Diffusion of Interactive Communication
Innovations and the Critical Mass: The Adoption of Telecommunications Services by
German Banks.” Telecommunications Policy 23(10):719–740.

Maitland, Carleen and Eric Obeysekare. 2015. “The Creation of Capital Through an ICT-Based
Learning Program: A Case Study of MOOC Camp.” P. 1:1–1:10 in Proceedings of the Seventh

109

International Conference on Information and Communication Technologies and Development,
ICTD ’15. New York, NY, USA: ACM. Retrieved April 8, 2017
(http://doi.acm.org/10.1145/2737856.2738024).

Martinez, Julia and Katherine Reilly. 2002. Empowering Women for Public Policy Advocacy: Looking
Behind the Internet to Enable Citizen Information Systems. UNESCO.
Mayhew, Bruce H. 1980. “Structuralism versus Individualism: Part 1, Shadowboxing in the Dark.”
Social Forces 59(2):335–375.
McKemey, Kevin et al. 2003. Innovative Demand Models for Telecommunciations Services. London,
UK: Department for International Development.

McLuhan, Marshall and W.Terrence Gordon. 2003. Understanding Media: The Extensions of Man :
Critical Edition. Critical edition. Corte Madera, CA: Gingko Press.

McPherson, J.Miller and James R. Ranger-Moore. 1991. “Evolution on a Dancing Landscape:
Organizations and Networks in Dynamic Blau Space.”

McPherson, Miller. 1983. “An Ecology of Affiliation.”

McPherson, Miller, Lynn Smith-Lovin, and James M. Cook. 2001. “Birds of a Feather: Homophily in
Social Networks.” Annual Review of Sociology 27:415–44.
Milgram, Stanley. 1967. “The Small World Problem.” Psychology Today 2(1):60–67.

Mohammed, Shaheed. 2001. “Personal Communication Networks and the Effects of an
Entertainment-Education Radio Soap Opera in Tanzania.” Journal of Health Communication
6(2):137–154.

Mojola, Sanyu A. 2014. Love, Money, and HIV: Becoming a Modern African Woman in the Age of AIDS.
Univ of California Press.
Mouw, Ted, Sergio Chavez, Heather Edelblute, and Ashton Verdery. 2014. “Binational Social
Networks and Assimilation: A Test of the Importance of Transnationalism.” Social Problems
61(3):329–359.

Murphy, Laura L. and Alexandra E. Priebe. 2011. “‘My Co-Wife Can Borrow My Mobile Phone!’
Gendered Geographies of Cell Phone Usage and Significance for Rural Kenyans.” Gender,
Technology and Development 15(1):1–23.
Mussa, Richard and Winford Henderson Masanjala. 2015. A Dangerous Divide: The State of
Inequalitiy in Malawi. Lilongwe, Malawi: Oxfam International.

Norris, Pippa. 2001. Digital Divide: Civic Engagement, Information Poverty, and the Internet
Worldwide. Cambridge University Press. Retrieved January 23, 2015
(https://books.google.com/books?hl=en&lr=&id=wfNPdyiwbYQC&oi=fnd&pg=PP11&dq=di
gital+divide+pippa&ots=gzdI1enWdP&sig=hmaSekt1SHOQx_KOfSUaiReNsek).
NSO and MACRA. 2014. Survey on Access and Usage of ICT Services in Malawi. Zomba, Malawi:
National Statistical Office and Malawi Communication Regulatory Authority.

110

Nyambura Ndung’u, Margaret. 2011. “Development Outcomes of Internet and Mobile Phones Use in
Kenya: The Households’ Perspectives.” Info 13(3):110–124.

Pew. 2015. Cell Phones in Africa: Communication Lifeline. Retrieved
(http://www.pewglobal.org/2015/04/15/cell-phones-in-africa-communication-lifeline/).

Pew. 2016. Smartphone Ownership and Internet Usage Continues to Climb in Emerging Economies.
Pew Research Center. Retrieved (http://www.pewglobal.org/2016/02/22/internet-accessgrowing-worldwide-but-remains-higher-in-advanced-economies/).

Pfaff, Julia. 2010. “A Mobile Phone: Mobility, Materiality and Everyday Swahili Trading Practices.”
Cultural Geographies 17(3):341–57.
Pick, J. B. and A. Sarkar. 2015. “Digital Divide in Africa.” Pp. 275–310 in The Global Digital Divides.
Berlin: Springer-Verlag.
Pifer, Alan J. and Lydia Bronte. 1986. Our Aging Society: Paradox and Promise. W. W. Norton &
Company.

Pop-Eleches, Cristian et al. 2011. “Mobile Phone Technologies Improve Adherence to Antiretroviral
Treatment in a Resource-Limited Setting: A Randomized Controlled Trial of Text Message
Reminders.” AIDS (London, England) 25(6):825.

Population Reference Bureau. 2014. “World Population Data Sheet.” Retrieved September 26, 2014
(http://www.prb.org/Publications/Datasheets/2014/2014-world-population-datasheet/data-sheet.aspx).
Portes, Alejandro, Luis E. Guarnizo, and Patricia Landolt. 1999. “The Study of Transnationalism:
Pitfalls and Promise of an Emergent Research Field.” Ethnic and Racial Studies 22(2):217–
237.
PRB. 2014. Malawi Youth Data Sheet. Population Reference Bureau. Retrieved
(http://www.prb.org/pdf14/malawi-youth-datasheet-2014.pdf).

Putnam, Robert D. 1995. “Bowling Alone: America’s Declining Social Capital.” Journal of Democracy
6(1):65–78.

Rainie, Lee and Barry Wellman. 2012. Networked: The New Social Operating System. Reprint edition.
The MIT Press.
Reiners, Georges. 2003. “Divorce and Remarriage in Rural Malawi.” Demographic Research
1(6):175–206.

Richter, Felix. 2015. Landline Phones Are a Dying Breed. Statista. Retrieved
(https://www.statista.com/chart/2072/landline-phones-in-the-united-states/).

Rogers, Everett M. 2001. “The Digital Divide.” Convergence 7(4):96–111.

Rogers, Everett M. 2003. Diffusion of Innovations, 5th Edition. 5th edition. New York: Free Press.
111

Röling, Niels G., Joseph Ascroft, and Fred Wa Chege. 1976. “The Diffusion of Innovations and the
Issue of Equity in Rural Development.” Communication Research 3(2):155–70.

Rosaldo, Michelle Zimbalist. 1980. “The Use and Abuse of Anthropology: Reflections on Feminism
and Cross-Cultural Understanding.” Signs 5(3):389–417.
Rost, Katja. 2011. “The Strength of Strong Ties in the Creation of Innovation.” Research Policy
40(4):588–604.

Rouvinen, Petri. 2006. “Diffusion of Digital Mobile Telephony: Are Developing Countries Different?”
Telecommunications Policy 30(1):46–63.
Ruggles, Steve. 1994. “The Origins of African-American Family Structure.” American Sociological
Review 136–151.

Samuel, Jonathan, Niraj Shah, and Wenona Hadingham. 2005. Mobile Communications in South
Africa, Tanzania, and Egypt: Results from Community and Business Surveys. The Vodafone
Policy Paper Series.

Sandberg, John. 2005. “The Influence of Network Mortality Experience on Nonnumeric Response
Concerning Expected Family Size: Evidence from a Nepalese Mountain Village.” Demography
42(4):737–56.

Sandberg, John. 2006. “Infant Mortality, Social Networks, and Subsequent Fertility.” American
Sociological Review 71(2):288–309.

Sebina, Peter Mazebe II Mothataesi, Kgomotso H. Moahi, and Kelvin Joseph Bwalya. 2014. Digital
Access and E-Government: Perspectives from Developing and Emerging Countries:
Perspectives from Developing and Emerging Countries. IGI Global.
Simmel, Georg. 1972. Georg Simmel on Individuality and Social Forms. edited by D. N. Levine.
Chicago: University of Chicago Press.

Smith, Aaron. 2017. Record Shares of Americans Now Own Smartphones, Have Home Broadband. Pew
Research Center. Retrieved (http://www.pewresearch.org/facttank/2017/01/12/evolution-of-technology/).
Steenson, Molly and Jonathan Donner. 2009. “Beyond the Personal and Private: Modes of Mobile
Phone Sharing in Urban India.” The Reconstruction of Space and Time: Mobile
Communication Practices 1:231–250.

Swidler, Ann and Susan Cotts Watkins. 2009. “‘Teach a Man to Fish’: The Sustainability Doctrine and
Its Social Consequences.” World Development 37(7):1182–1196.
Tacoli, Cecilia, Gordon McGranahan, and David Satterthwaite. 2015. Urbanization, Rural-Urban
Migration and Urban Poverty. London: International Organization for Migration. Retrieved
(https://www.iom.int/sites/default/files/our_work/ICP/MPR/WMR-2015-BackgroundPaper-CTacoli-GMcGranahan-DSatterthwaite.pdf).

Tan, Pang-Ning, Michael Steinbach, and Vipin Kumar. 2005. Introduction to Data Mining. 1 edition.
Boston: Pearson.

112

Travers, Jeffrey and Stanley Milgram. 1969. “An Experimental Study of the Small World Problem.”
Sociometry 425–443.
Trinitapoli, Jenny and Sara Yeatman. 2010. TLT Sampling Protocol. TLT.

Trinitapoli, Jenny and Sara Yeatman. 2017. Tsogolo La Thanzi Project. Chicago, IL: University of
Chicago. Retrieved (https://tsogololathanzi.uchicago.edu/).

Trinitapoli, Jenny and Sara E. Yeatman. 2011. “Uncertainty and Fertility in a Generalized AIDS
Epidemic.” American Sociological Review 76(6):935–54.

UN. 1999. “SECRETARY-GENERAL ADDRESSES WORLD TELECOMMUNICATION EXHIBITION AND
FORUM.” United Nations| Meetings Coverage and Press Releases. Retrieved April 8, 2017
(http://www.un.org/press/en/1999/19991011.sgsm7164.doc.html).
UN. 2015a. “SDGs: Sustainable Development Knowledge Platform.” Retrieved February 27, 2017
(https://sustainabledevelopment.un.org/sdgs).
UN. 2015b. World Population Prospects: The 2015 Revision. New York, NY: United Nations.

UNDP. 2013. Malawi: HDI Values and Rank Changes in the 2013 Human Development Report.
Retrieved September 26, 2014 (http://hdr.undp.org/sites/default/files/CountryProfiles/MWI.pdf).

UNDP. 2015. Human Development Report. New York, NY: United Nations Development Programme.
UNSD. 2016. “UNdata | Country Profile | Malawi.” Retrieved February 22, 2017
(http://data.un.org/CountryProfile.aspx?crName=malawi).

Van Dijk, Jan and Kenneth Hacker. 2003. “The Digital Divide as a Complex and Dynamic
Phenomenon.” The Information Society 19(4):315–326.

Velkoff, Victoria A. and Paul R. Kowal. 2006. Aging in Sub-Saharan Africa: The Changing Demography
of the Region. National Academies Press (US). Retrieved January 31, 2017
(https://www.ncbi.nlm.nih.gov/books/NBK20301/).
Verdery, Ashton M. 2015. “Links Between Demographic and Kinship Transitions.” Population and
Development Review 41(3):465–484.

Wakadha, Hotenzia et al. 2013. “The Feasibility of Using Mobile-Phone Based SMS Reminders and
Conditional Cash Transfers to Improve Timely Immunization in Rural Kenya.” Vaccine
31(6):987–93.

Watier, Patrick. 2008. “Georg Simmel.” Pp. 90–105 in Key Sociological Thinkers. UK: Palgrave
Macmillan.

Watkins, Susan Cotts. 1991. “Market, States, Nations and Bedrooms in Western Europe, 1870–
1960.” Macro-Micro Linkages in Sociology 262–79.

Watkins, Susan Cotts and Ann Swidler. 2009. “Hearsay Ethnography: Conversational Journals as a
Method for Studying Culture in Action.” Poetics 37(2):162–84.

113

Watkins, Susan and Ina Warriner. 2003. “How Do We Know We Need to Control for Selectivity?”
Demographic Research 1:109–142.

Watts, Duncan J. 1999. “Networks, Dynamics, and the Small‐World Phenomenon.” American Journal
of Sociology 105(2):493–527.
Wei, Ran. 2001. “From Luxury to Utility: A Longitudinal Analysis of Cell Phone Laggards.”
Journalism & Mass Communication Quarterly 78(4):702–719.

Wei, Ran and Louis Leung. 1998. “Owning and Using New Media Technology as Predictors of
Quality of Life.” Telematics and Informatics 15(4):237–251.

Weinreb, Alexander A. 2014. “Heterophily in Rural Malawi: A Small-Area Observational Study of
Social Interaction.” Demographic Research 31:1477–1502.
Wellman, Barry. 2001. “Physical Place and Cyberplace: The Rise of Personalized Networking.”
International Journal of Urban and Regional Research 25(2):227–252.

Wellman, Barry. 2002. “Little Boxes, Glocalization, and Networked Individualism.” Pp. 10–25 in
Digital cities II: Computational and sociological approaches. Springer. Retrieved March 8,
2016 (http://link.springer.com/10.1007%2F3-540-45636-8_2).
Wellman, Barry, Anabel Quan Haase, James Witte, and Keith Hampton. 2001. “Does the Internet
Increase, Decrease, or Supplement Social Capital? Social Networks, Participation, and
Community Commitment.” American Behavioral Scientist 45(3):436–455.

Wellman, Barry and Scot Wortley. 1990. “Different Strokes from Different Folks: Community Ties
and Social Support.” American Journal of Sociology 558–588.

Wesolowski, Amy, Nathan Eagle, Abdisalan M. Noor, Robert W. Snow, and Caroline O. Buckee. 2012.
“Heterogeneous Mobile Phone Ownership and Usage Patterns in Kenya.” PLoS ONE
7(4):e35319.
World Bank. 2013. “Employment in Agriculture (% of Total Employment).” Retrieved May 18, 2017
(http://data.worldbank.org/indicator/SL.AGR.EMPL.ZS?locations=MW).
Yeatman, Sara, Christie Sennott, and Steven Culpepper. 2013. “Young Women’s Dynamic Family
Size Preferences in the Context of Transitioning Fertility.” Demography 50(5):1715–1737.

Zuckerberg, Mark. 2013. “Is Connectivity a Human Right?” Facebook. Retrieved April 6, 2017
(https://www.facebook.com/isconnectivityahumanright).

114

Appendix A: Interaction Log

Figure A.1 Interaction Log
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Appendix B: A note on flashes

In this project, I include flashes (n=25) as social interactions. I argue that these are

important social interactions and represent a meaningful part of the story of technology-based
social interactions. However, flashes are certainly of a shorter duration, so I look at the overall

difference in length, proportion interactants from outside village/district, and percent female with
and without flashes. In Table B.1., below, we see that the removal of these 25 flashes increases the
mean length from 3.22 minutes to 3.62 minutes. As most flashes occur between females, the

removal of these interactions decreases the proportion of interactions with a female from 0.42 to

0.37. Proportion of interactants from outside village and outside district remains roughly the same.

However, despite the change in mean interaction length and gender, these numbers are very similar
and I argue that the inclusion of flashes generates a more holistic understanding of tech-based

interactions.

Table B.1. Tech-based interactions with and without flashes
Mean
Proportion of
interaction
interactants from
Interactions
length (minutes)
outside village
All tech-based
3.22
0.64
interactions
Tech-based interactions
3.62
0.63
without flashes
All face-to-face

4.70

0.15

Proportion of
interactants from
outside district

Proportion of
interactions
with a female

N

0.45

0.42

188

0.45

0.37

163

0.01

0.70

3285
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Appendix C: A note on the measure of device sharing

In the second paper of this dissertation, I measure the middle rung in the hierarchy –

borrowing a mobile phone – using two questions from TLT-1. These two questions state: (1) “Do

you personally own a mobile phone?” and (2) “In the past month, have you acquired any new phone
units?” If the respondent says that they do not own a mobile phone but have acquired phone units

in the past month then I code them as borrowing a phone. In TLT-2, the second question, above, is

dropped. However, it is replaced with a question asking: “How much money do you spend on cell
phone units per month?”

Importantly, TLT-2 also includes a measure of frequency of use of a mobile phone. I use this

question to measure device sharing in the current paper. The question states: “How often do you

use any cell phone (if you own it or borrow it)?” Included with this question is a note to the
interviewer stating, “We are asking about ANY cell phone use, even if they do not own a cell phone.”

I code respondents who do not own a cell phone but answered that they use a cell phone as

borrowers. This is undeniably a more accurate measure of device sharing; however, I construct a
proxy measure to the TLT-1 measure to identify the difference if I used the measure of phone units
rather than frequency of use.

Below, I present a cross-tab of the mobile phone use categories as measured using only the

frequency measure (TLT-2 Measure) and using the units measure (TLT-1 Proxy). The TLT-1 proxy

measure classifies respondents as ‘no cell’ if they report using 0 phone units per month.
Table C.1 Comparison of Measures
TLT-2 Measure
Owner
No cell Sharer
37
0
No cell
194
Col %
100
6.73
0
TLT-1
Sharer
0
513
0
Proxy
Col %
0
93.27
0
Measure
Owner
0
0
865
Col %
0
0
100
Total
194
550
865
12.06
34.18
53.76
100
100
100

Total
231
14.36
513
31.88
865
53.76
1,609
100
100

The TLT-1 measure slightly under-identifies sharing. Specifically, 37 respondents are

identified as ‘no cell’ in the TLT-1 measure, but are identified as sharers when using the TLT-2
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measure. However, this is only 7 percent of sharers in TLT-2 that would be identified as nonowners in TLT-1. The distribution of the ladder remains very similar between the two measures,

with the TLT-1 measure identifying 14 percent of respondents at the bottom rung and 32 percent at

the middle rung and the TLT-2 measure identifying 12 percent of respondents at the bottom rung

and 34 percent at the middle rung. Owners are 100% correctly identified in both measures. Given

the size of this difference and the preferable measure of frequency, I choose to classify these 37
respondents in the middle rung (i.e., borrowers).
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Appendix D: Multinomial Logistic Regression Predicting Movement
or Stability in the Mobile Phone Hierarchy
Table D.1 Multinomial Logistic Regression Predicting the Five Pattern Groupings, RRRs
Panel I. Reference group: Stable Non-use

Peri-urban
Enrolled
Yearsed
Electricity
Married
Unemployed
Age
Income (squareroot)
No income flag
N
pseudo R-sq

Downward
Mobility
1.722+
2.032
1.291***
0.863
2.040+
2.421*
1.250***
1.015**
1.431
1456
0.15

Churn

1.752***
0.769
1.290***
1.4
1.433+
0.891
1.080*
1.001
0.893

Upward
Mobility
1.872***
0.847
1.359***
1.426
0.835
0.675
1.103*
1.003
1.168

Panel III. Reference group:
Churn
Cont'd…
Peri-urban
Enrolled
Yearsed
Electricity
Married
Unemployed
Age
Income (squareroot)
No income flag
N
pseudo R-sq

Upward
Mobility
1.069
1.101
1.053
1.019
0.583*
0.758
1.021
1.002
1.308
1456
0.15

Stable
Ownership
1.462+
0.474+
1.436***
3.953***
0.317***
0.531+
1.200***
1.015***
2.130*

Stable
Ownership
2.560***
0.365*
1.853***
5.533***
0.455**
0.473*
1.296***
1.016**
1.901+

Panel II. Reference group: Downward
Mobility
Churn

1.017
0.379+
0.999
1.622
0.702
0.368*
0.864*
0.986*
0.624

Upward
Mobility
1.087
0.417
1.052
1.653
0.409*
0.279**
0.883+
0.988+
0.816

Stable
Ownership
1.487
0.179**
1.435***
6.414**
0.223***
0.196***
1.037
1.001
1.328

Panel IV. Reference group:
Upward Mobility
Stable
Ownership
1.368
0.430+
1.364***
3.881***
0.544+
0.701
1.175**
1.013*
1.628
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