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Abstract

There is a growing amount of research that points towards an additional factor capable of
increasing inclusive growth and therefore successfully reducing poverty levels within a
country, that is, the use of mobile money. With the rise of mobile phone penetration within
African countries, its use has gone beyond communication, providing key financial access in
the form of phone-based money transfers and storage. The mobile phone has assisted in
providing the previously marginalized with more affordable and cost-effective financial
services. The population living in poverty also generally lack information vital to the work
they do. Whether its market prices, information on new income earning opportunities, or even
as simple as up-to-date weather reports that could affect their existing job. The lack of up-to-
date knowledge adds to their already vulnerable state. Mobile phones assist in providing this
information to the poor in cost-effective ways.

This study tests whether mobile money has a part to play in poverty reduction, specifically
within South Africa. It uses data obtained from FinMark Trust from the 2018 Finscope SA
survey. To that end, the Alkire and Santos (2011) method was used to compute a
multidimensional poverty index (MPI). Using the MPI, an instrument variable approach was
used to treat the endogeneity bias seen by the two-way relationship between poverty and
mobile money adoption.

Factors such as gender, age, location, race, and access to necessities such as electricity, clean
water and sanitation were additional factors used to calculate the MPI. Results indicate that
individuals who are non-white, female, and who live in rural areas contribute the most
towards poverty in South Africa. In order to check for robustness, a propensity score
matching method (PSM) was used.. Results show that mobile money has a negative
contribution to multidimensional poverty, that is, individuals who adopt mobile money have
reduced rates of multidimensional poverty. The robustness demonstrated that mobile money
has a positive and statistically significant effect on multidimensional poverty reduction.
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Chapter 1
Introduction

1.1 Background of the study

Between 1961 and 2019, South Africa had an impressive growth in terms of GDP, only
recording negative numbers in 8 of the 59 years (figure 1). However, history has shown that
growth in isolation does not necessarily relate to good social and economic outcomes. Despite
this remarkable growth, there is still a concern that its nature needs to be more equal and
inclusive. According to Ranieri and Ramos (2013), inclusive growth (IG) is the notion that in
addition to a population having an equal share in the benefits of growth, all individuals should
also have a say in the orientation of the growth process. I1G involves poor, near-poor, and
wealthy individuals and ensures the distribution of income improvements and developments
relating to living conditions and empowerment. The presumed lack of inclusive growth within
South Africa could explain the astronomically high levels of inequality shown by its Gini
coefficient of 63%, which, according to Anyanwu's (2013) findings, is the second most
significant determinant of poverty after inflation.

Despite being ranked 5" in GDP amongst all African countries, South Africa is ranked first in
income inequality (figure 2). Furthermore, the number of individuals living below the
international poverty line has increased over the last decade and remains exceptionally high.
The lack of access to health, lack of opportunity and participation within the economy, as well
as the staggeringly high unemployment rate (figure 3), are increasing, all play a role in the trend
of the high poverty rate.

Figure 1: South Africa GDP Growth (1961-2019)
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Figure 2: South Africa Gini Coefficient Ranking within Africa (2022)
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Figure 3: South Africa Unemployment Rate (2008-2020)
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Poverty is a diverse, multidimensional, and dynamic socioeconomic issue; even though there
is no universal definition, it can be broadly explained by deprivations both in monetary and
non-monetary terms. In monetary terms, poverty is linked to the lack of income required to
fulfil basic needs and purchase essential items for survival. It is generally measured using the
World Bank's $1 per day absolute poverty line. In non-monetary terms, poverty is related to the
lack of access to private asset ownership, essential infrastructure such as basic services and
public services, poor health, low education attainment, people unable to find jobs
(unemployed), and those individuals marginalised and persecuted culturally, socially, and
economically (Anyanwu, 1997; Chambers, 1988; World Bank, 2001). Recognising and
understanding the negative consequences of the trend of poor social, economic, and political
outcomes is imperative to pursue combating poverty reduction strategies.



A growing amount of research points towards an additional factor capable of increasing
inclusive growth and, therefore, successfully reducing poverty levels within a country: mobile
money. With the rise of mobile phone penetration within African countries, its use has gone
beyond communication, providing critical financial access through phone-based money
transfers and storage. Mobile phones have provided the previously marginalised with affordable
and cost-effective financial services. The population living in poverty also generally lack
information that may be vital to the work they do. Insufficient information, market prices,
information on new income-earning opportunities, or even simple up-to-date weather reports
could affect their existing job. The lack of up-to-date knowledge adds to their already
vulnerable state. Mobile phones assist in providing this information to people experiencing
poverty in cost-effective ways.

Kenya is one such country that used mobile phones to benefit the poor by increasing access to
essential financial services. From 1990, Kenya went from less than three per cent of households
having access to a mobile phone and 1 in 1000 adults having access to mobile services to close
to 93 per cent at the close of 2011 (Demombynes & Thegeya, 2012). This exponential increase
can largely be accredited to the M-PESA mobile system. M-PESA was launched to help
facilitate underbanked and unbanked Kenyans with digital transactions, assisting in reducing
the use of physical money. The system has evolved to allow for bank-integrated mobile savings
products, further increasing financial inclusion within communities that adopted the system.

Within South Africa, mobile penetration has grown exponentially relative to other African
countries. The International Telecommunications Union confirmed that an estimated 4000
mobile subscriptions were registered in 1989, with South Africa being the only country with
access to mobile services at that time. However, at the end of 2012, South Africa's penetration
rate of 123% was the highest rate recorded across all African countries (Deloitte & GSMA,
2012). Even though mobile penetration rates in South Africa are high, systems such as M-PESA
did not replicate the same success in breaking into the South African market as with Kenya.
Researchers suggest that mobile money thrives the more underdeveloped the financial services
system is, which is in great contrast to what South Africa has. The country does, however, offer
various solutions to low-income earners. As mentioned above, some of these solutions are M-
PESA offered through Nedbank, MTN mobile money, FNB cell phone banking with the help
of E-wallet, and Wizzit.

Research suggests that mobile telephony can decrease income inequality (Asongu &
Nwachukwu, 2016), increase financial inclusion and lead to inclusive growth with positive
income redistributive effects (Asongu, 2013). In theory, the decrease in income inequality and
increase in inclusive growth should lead to a reduction in poverty; however, to the author's
knowledge, this theory is yet to be tested, especially within a South African context. This paper,
therefore, seeks to answer the question of whether mobile money has a role to play in poverty
reduction within South Africa.

1.2 Research Problem and Questions

1.2.1 Defining poverty

Poverty is a complex multidimensional phenomenon with no singular definition. In essence,
defining poverty is more complicated than describing it. Addison et al. (1990) describe poverty
as the inability of an individual to attain a basic standard of living. World Bank (2000) defines
poverty as those deprived of necessities such as food, shelter, and clothing. This definition can



be further expanded to socially excluded individuals who lack the necessary access to basic
education and health services. Poverty has a multifaceted definition attributable primarily to its
diverse effects on individuals. It affects individuals morally, physically and psychologically,
which is most likely why Agbu (1997) stated that poverty is more easily observed than defined.

1.2.2 Growth of mobile phones - providing context to mobile money and its potential use
in poverty alleviation

Since the inception of mobile phones, their technology has evolved from low cost, with basic
functionality such as short message system (SMS), to sophisticated smartphones with more
technologically advanced features. These smartphones have touchscreen technology,
specialised operating systems and applications which allow for a broader range of capabilities.
These applications, combined with the smartphone's ability to access the internet, opened a
wide range of cell phone possibilities. During the 2000 to 2008 period, Africa experienced a
rapid increase in mobile penetration, with less than two out of every 100 individuals owning a
mobile phone in 2000 and 33 out of every 100 individuals in 2008 (International
Telecommunication Union, 2009). According to the International Telecommunication Union
(2012), the growth trend continued from 2009 to 2010 and 2010 to 2011, growing at 18% and
13%, respectively. South Africa experienced astronomical levels of mobile penetration, with
the highest recorded level of 123% in 2012 (Deloitte & GSMA, 2012). The mobile penetration
within Africa displayed in Figure 4 below shows that only a few African countries could
achieve growth similar to South Africa's in the same period.

Figure 4: Mobile Penetration within Africa (2012)
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Source: (Deloitte & GSMA, 2012)

This growth is opposite to that seen in other information and communications technologies
(ICT), such as fixed telephones and fixed broadband subscriptions, which have not seen the



same penetration levels. Figure 5 displays this growth comparison and shows that the highest
growth of fixed telephone and fixed broadband subscriptions took place in 1999, with 12
individuals out of every 100 owning a fixed telephone, and in 2014, with three individuals out
of every 100 having a fixed broadband subscription, respectively. This pales in comparison to
the growth of cellular subscriptions (and therefore mobile phone growth) displayed in figure 5.
The fact that almost no other ICT has experienced the same growth as mobile phones is partly
why there is a growing body of research on the effects and potential of mobile money. As some
users access the internet through their mobile phones, the total percentage of the South African
population accessing the internet has increased dramatically (figure 6), which unlocked a wide
range of capabilities for humanity to deal with issues such as financial inclusion, inequality or
poverty, to name but a few. Although Figure 5 and Figure 6 do not differentiate between the
capabilities of these mobile phones (i.e., access to mobile money or mobile banking), they give
us some insight into the level at which access to either technology is growing.

Figure 5: South Africa’s growth in mobile phones vs other ICT’s

South Africa's growth in mobile phones vs other ICT's
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Figure 6: Mobile phone growth and population of South Africa using the internet.

Mobile phone growth and population of South Africa
using the internet
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These levels of growth and penetration expose the desire of individuals to be both informed and
have the ability to communicate. Various research investigates the use of mobile phones and
its diffusion amongst the poor in developing countries. Studies have shown that it is no longer
only the privileged that have access to mobile phones but also the underprivileged. Research
shows that regions where the poor reside have no impact on the accessibility of mobile phones
for the poor (Donner & Tellez, 2008). Diga (2007) further added to this and found that
individuals within poor communities are likely to substitute necessities such as groceries and
sanitation products to be able to afford mobile-related expenses in hopes that ownership of a
mobile phone will offer various economic and social opportunities. Infodev (2012) reported
similar findings in analysing six districts in Kenya and the use of mobile phones. The findings
were that individuals would forego a day's meal to have credit on their phones to stay connected.
As mobile phones have become more cost-effective and accessible, with research pointing
towards poor individuals giving up other household goods to own a mobile phone, this begs the
question of whether mobile money can lead to a reduction in poverty levels within a country,
specifically South Africa, which has had high levels of mobile phone penetration?

Shams (2009) noted that the quickest solution to poverty alleviation is to own at least one
mobile phone. Despite the growing recognition that mobile phones and mobile money can be
successfully used to reduce poverty levels, the exact way and extent to which mobile money
influences poverty reduction is not fully documented, especially within South Africa.
According to Anyanwu (2013), income inequality is the second largest negative contributor to
poverty after inflation. This may suggest that reducing inequality levels in a country could
significantly reduce poverty. Asongu and Nwachukwu (2016) measured the effect of mobile



penetration and mobile banking on income inequality across 52 African countries. The results
show that mobile penetration and mobile banking both have income-equalising effects, with
mobile banking having a more pronounced effect on income inequality. This may indirectly
suggest that mobile penetration or mobile money and mobile banking may also play a part in
poverty reduction. Macharia (2013) investigated the effect that the mobile money ecosystem
has on poverty reduction through wealth creation. The results show that mobile money
increased the wealth of the unbanked by more than 10%.

Sife et al. (2010) studied mobile phones' contribution to rural livelihoods and poverty reduction.
The findings show that a mobile phone can reduce poverty in several ways, such as
strengthening and expanding social networks, which leads to increased productivity, reducing
travel costs through sending and receiving money and allowing traders to secure better markets
and prices and promptly communicate business-related information. This study is aimed at
Tanzania's rural areas, which may have differing results from South Africa's rural areas.

This research aims to answer the question: Does mobile money have a part to play in
poverty reduction within South Africa? Existing research focuses on a few African countries
or one African country at a time. None of the existing research focuses on South Africa in
particular. Additionally, existing studies examine the influence that mobile money or mobile
penetration has on some known variables affecting poverty, for example, financial inclusion,
GDP, or income inequality. Other research finds evidence of how mobile phones could lead to
poverty reduction, for example, through access to information or the fact that a mobile phone
can be used as an efficient savings tool. However, these studies are outside a South African
context. To the best of the author's knowledge (as far as | have reviewed), the studies discussed
above are the only research directly related to this topic. This gap in existing knowledge is
further evidence that this research could add significant value.

1.2.3 The contribution of mobile money to poverty.

Mobile money as a contributor to poverty reduction can be highlighted in a number of ways.
There are many ways mobile money can reduce poverty. Three of the main points shown in
empirical evidence will be discussed in this section. Firstly, even though not within the scope
of this paper, mobile money facilitates greater financial inclusion, to a majority, as opposed to
a minority of the population. Inadequate access to financial services restricts and at times
prevents low-income households from enacting on fundamental financial decisions, often
apparent to most, thus finding themselves in a poverty trap (Helms, 2006). The World Bank
highlights financial inclusion as an important factor needing to be addressed, stating that the
inability to adequately access their finances will inevitably result in inequality and poverty traps
(World Bank, 2014).

Additionally, the UN postulates that unrestrained access to a well-run financial system , should
lead to social and economic upliftment of people, with greater benefits on the impoverished,
allowing for better integration within their country's economy and improved resistance to
economic shocks (United Nations, 2006). Empirical evidence suggests that when the
impoverished are provided access to a wide variety of financial products and services they
previously did not have access to, it leads to financial inclusion and, ultimately, poverty
reduction. (Mohammed et al., 2017; Churchill & Marisetty, 2020; Koomson et al., 2020; Omar
& Inaba, 2020; Alvarez-Gamboa et al., 2021).



Secondly, as mobile money allows for cross-border transfers between individuals terms
remittances. These remittances help mobile money reduce poverty levels. Akobeng (2016)
analysed remittances from a macro perspective and found that remittances have positive effects
on poverty reduction and income-equalising effects. Akobeng (2016) also found that a well-
functioning financial sector improves the effect of remittances within Sub-Saharan Africa. Aker
et al. (2016) showed similar evidence and found that mobile money cash transfer programs
aided in reducing poverty within Niger. Munyegera and Matsumoto (2016), measured real per
capita consumption and found a positive and statistically relative relationship between access
to mobile money and domestic welfare.

Inoue (2018) studied the relationship between poverty, financial development, and remittances
to the poor and found that financial development and remittances inflows help ameliorate
poverty levels in developed countries. In support of these findings, Ekanayake and Moslares
(2020) showed that remittances not only reduce poverty levels in Latin America but also have
a positive and statistically significant effect on long-term economic growth as remittances have
become one of the most significant contributors to foreign financing after foreign direct
investment.

Thirdly, mobile money enables users to be more resistant to shocks. In measuring mobile
money and its effect on an individual's propensity to save for emergencies, Ky et al. (2018)
found that deprived groups such as those who are illiterate, rural dwellers, and those with low
income or irregularities in their income had a higher propensity to save for emergencies when
they had access to mobile money. Djahini-Afawubo et al. (2020) also measured mobile money
and its effects on households' ability to cope with predictable and unpredictable life events.
Djahini-Afawubo et al. (2020) found that due to its facilitation of quick access to financial
resources, the use of mobile money positively affects households' ability to respond to negative
shocks and lessens the effect of climatic shocks that affect agricultural processes, especially
production and, ultimately, the well-being of a substantial percentage of the populace in Togo.
The World Bank (2014) also highlighted that mobile money cash transfers are essential in
building resistance to environmental shocks. Therefore, mobile money is a useful tool to aid
farmers in overcoming agricultural shocks (Riley, 2018).

1.3 Research hypotheses

This work aims to answer the question: Does mobile money affect poverty reduction within
South Africa? Based on the questions above, the research's key objective is to establish whether
mobile money influences poverty reduction within South Africa. As the research is quantitative,
the following hypothesis is proposed:

Hai: There is no relationship between mobile money adoption and poverty reduction.

Ho: There is a positive relationship between mobile money adoption and poverty reduction.

1.4 Justification of the Study

Previous studies that focused on the correlates of poverty have looked at poverty from two
different aspects. The first is a monetary aspect, which looks at the income levels of either
individuals or households to determine what affects the income of those living in poverty. The
second is a non-monetary aspect, which looks at various factors such as the lack of access to
private asset ownership, essential infrastructure such as basic services and public services, poor



health, low education attainment, people unable to find jobs (unemployed), and those
individuals marginalised and persecuted culturally, socially, and economically (Anyanwu,
1997; Chambers, 1988; World Bank, 2001). None of the studies (to the best of my knowledge)
looked at the effect that mobile money could have on poverty within South Africa.

Other studies examined the effects of mobile money on the factors that could potentially reduce
poverty, such as financial inclusion, GDP, and income inequality measured by the Gini
coefficient. These studies did not determine whether there is a direct relationship between
mobile telephony and poverty reduction. These studies mainly focused on developing or
African countries due to the generally high poverty levels, financial exclusion, or income
inequality. Additionally, only some focused on these effects within a South African context. To
the author's knowledge, studies have yet to examine whether mobile money influences poverty
reduction within a South African context. This gap in research is what this topic aims to cover
and is one of the main justifications for this study.

To further justify this research, poverty is one of the 17 sustainable development goals and is,
therefore, a global, multidimensional issue which is often easier to observe than to define.
Identifying all the correlates of poverty is a complex task. Additionally, the introduction of
emerging technologies such as blockchain or development in Al has the potential to change the
correlates of poverty significantly. This study attempts to determine whether mobile phones are
one of the technologies affecting poverty reduction. Policymakers within South Africa will also
benefit from the findings of this study. They will be able to establish a link between mobile
money and poverty, using the research to determine the level of focus to place on the mobile
ecosystem as a tool for poverty reduction.

Public corporations and entrepreneurs would also benefit from the findings as they offer various
business opportunities. The results of this research are expected to facilitate policy design and
creation within South Africa. It is also estimated that 25% of the population of South Africa
still does not have access to banking facilities, which is a further reason that this research will
benefit private corporations, entrepreneurs, and the government, who could utilise mobile
money to capture those who are unbanked.

1.5 Organisation of the Study
After the study has been developed, it will consist of five chapters, briefly outlined below.

Chapter 1 introduces the research topic by discussing the background of the various theories
involved. The problem statement, research question and objectives follow this. Furthermore, it
explains the scope and justification of the study.

Chapter 2 contains the literature review and defines the key terms and concepts involved in the
study. It also comprises all existing literature on the effects of mobile money on the correlates
of poverty. This section also reviews existing literature on the relationship between mobile
money and poverty reduction. This section will also provide evidence of gaps within existing
literature.

Chapter 3 contains the methodology and explains the research approach and design. It shows
how the chosen quantitative approach has been implemented. The justifications for using a
qualitative approach and the benefits thereof are fully explained in this chapter. Additionally,
information will be provided on the data used and where this data was sourced.



Chapter 4 presents the findings of the methodology and discusses these findings in detail.
Additionally, robustness checks of the results are introduced and discussed.

Chapter 5 provides a conclusion to the study based on the findings. Recommendations are
provided to potential research users and are expected to assist in policy design and add to the
current body of research. Recommended areas for future studies will also be discussed within
this chapter.
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Chapter 2
Literature Review

2.1 Introduction

This chapter discusses the literature surrounding mobile money and whether it has the potential
to decrease poverty. The chapter starts with a description of mobile money and poverty. It then
presents an overview of the current landscape regarding mobile money in South Africa. The
theories underpinning mobile money and poverty are then introduced, followed by an overview
of the empirical evidence relating to mobile money and its effect on poverty.

2.2 Mobile Money Explained

In its simplest form, Donovan (2012) defines mobile money as delivering financial services to
individuals using a mobile device. Mothobi and Grzybowski (2017) expand on this definition
and explain that mobile money can be classified as using mobile phones or other devices to
access financial services typically offered remotely over the counter. In the current age, these
financial services can be conducted through various devices such as smartphones, tablets and
even smartwatches. However, apart from physical cash, mobile phones are the primary method
of money transactions. UNCAD (2012) further explains that mobile money is the storage of
money on a subscriber identity module (SIM), used as the identifier replacement for an account
number in conventional banking. The telephone number linked to the SIM usually serves as the
unique identifier for the money stored on the SIM.

Mobile money, often offered through telecommunication companies (telcos), has allowed
owners of mobile phones to perform various financial transactions without requiring physical
cash or access to traditional bank accounts. What initially started as a service allowing
transactions between two individuals (person-to-person or P2P) soon expanded to electronic
money transfers between person-to-business (P2B), which can be used as a payment for goods,
and government-to-person (G2P), which involved grants or other social disbursements (Shy,
2010). Mobile money has more advanced uses in markets with more complex financial systems,
such as the payment and receipt of pensions, insurance, or loans. This service is offered using
a "wallet", a digital way of storing credits or debits to allow mobile devices to be used for
payments rather than bank cards or physical cash, usually at a lower cost. These services are
usually not offered by telcos directly but rather through banks that partner with telcos.

The term "wallet" was introduced by Word Remits in 2018, according to Rillo and Levine
(2018) explanation of mobile money, which is a service that allows for storage, payment, and
receipt of money electronically using a mobile phone, otherwise known as an electronic wallet
or "e-wallet" for short. E-wallet is the process of creating and operating an account of value
which can be accessed remotely or through agency points using a mobile device. Mobile money
wallets or E-wallets are often seen as more accessible than traditional bank accounts. Banks
often have strict FICA and Know-Your-Client (KYC) requirements to gain access to bank
accounts, whereas mobile money wallets have less stringent requirements to promote inclusion.

Even though the concept of mobile banking is sometimes used within the context of mobile
money, and even though mobile money appears to be similar to mobile banking, the back end
of the system and how it operates are significantly different from a conventional bank account.
Money stored in a mobile money account (Electronic money or E-money) trades one for one
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with cashless transaction costs involved. This means that when owners of a mobile money
account deposit money into the account, they purchase the equivalent value in E-money from
an agent. Similarly, when withdrawing money from a mobile money account, they are selling
the E-money to an agent for the equivalent value in cash. This means that the principal role of
mobile money agents is to manage the supply and flow of mobile money (Suri et al., 2021).

Mobile money has completely transformed the landscape of formal banking services regarding
financial inclusion in emerging and developing countries. It also solves market failures that
traditional brick-and-mortar banking services still need to address. Today, more than a third of
lower LSM countries utilise mobile money in some shape or form. (Aron & Muelbauer, 2019).
Mobile money’s central function is to transfer or receive money. However, the service could
become the primary lending platform for low-income households that lack the necessary
collateral that traditional banks require. Karlan et al. (2016) proposed that the mobile money
could record historical transactions of individuals in order to determine credit scores for many
forms of collateral. According to Cho and Hinata (2019), technology companies in China have
already developed the software within mobile money service which banks use to determine
individuals' ability to pay off loans. Mobile money could change the financial services
landscape considerably by solving many socioeconomic problems that traditional banks failed
to solve.

Transaction costs are one of the main issues addressed by mobile money. Before the widespread
adoption of M-PESA in Kenya, transaction costs were one of the most significant issues with
traditional banking. Kenya is generally known to have a wide dispersion between families. This
dispersion means remittances often travel far distances (Jack & Suri, 2014). Until recently, cash
transfers were seen as less effective when compared to other poverty-reduction programs
because of the unforeseen costs to program recipients. The research by Aker et al. (2016)
suggests that mobile money may have increased the effectiveness of cash transfers as a poverty-
reduction program. Aker et al. (2016) conducted a randomised controlled trial using data on 96
villages in Niger. They discovered that transfers of cash using mobile money reduced costs for
the receivers and agencies involved in the transaction.

Mobile money has also been shown to aid in empowering women, especially when households
are women-led. Mobile money services also have time-saving properties, allowing individuals
to spend time on other activities. In a study of women-led households in Niger, Aker et al.
(2016) showed that the time savings element of mobile money allowed women to improve
household diet diversity. The authors found that households that incorporated mobile money
services experienced a greater diet diversity (9-16% more diverse) and a higher number of daily
meals for children.

Another benefit of mobile money is that it offers better savings mechanisms for individuals
who do not use traditional bank accounts. Mobile money allows for reduced savings costs and
an increased incentive to save. Giirbiiz (2019) studies the impact that technological innovations
have on household welfare. Giirbiiz (2019) discovered that there is a 22% increase in the
probability of rural Kenya saving when adopting M-PESA, which is more pronounced for
households without an existing bank account. This significantly impacts the informal economy,
who habitually keep cash "under the pillow". These individuals are gradually starting to
inculcate mobile money in day-to-day business transactions, allowing business owners to keep
a financial transaction history and better monitor the financial system.
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Mobile money also facilitates risk and insurance. Jack and Suri (2014) provide evidence that
individuals portray higher volumes of transactions during bad times, explained by an increase
in the receipt of remittances by the poor. Jack and Suri (2014) observed that poor households
showed more than a 10% increase in the likelihood of receiving remittances from friends or
family members during bad times. Jack and Suri (2014) also discovered that households not
using mobile money services experience a 7% decline in expenditure after major shocks.

Blumenstock et al. (2015) analysed whether an individual’s cell phone usage could be utilised
to infer their socioeconomic status. Blumenstock et al. (2015) found that shortly after the Lake
Kivu earthquake of 2008, airtime transfers to affected individuals and areas increased
exponentially and instantaneously. Shocks increase the velocity and volume of currencies,
facilitating risk spreading between the poor and other LSM groups. Furthermore, sub-Saharan
Africa is seeing an increase in mobile and micro insurance. Bird (2018) found that mobile
money services enable farmers in Ghana and Kenya to obtain crop insurance via smartphones.

Aron and Muellbauer (2019) emphasised several other market failures that could be addressed
by mobile money services, such as facilitating labour market opportunities, strengthening social
networks, and facilitating local and cross-border trade, to name but a few. Encouragingly, the
benefits of mobile money far outweigh the currently documented benefits. As innovations in
mobile money services occur, so will the potential benefits. (Hasibul et al.,2022)

2.3 Theories Underpinning Mobile Money

Perhaps one of the most influential and commonly accepted theories relating to an individual's
acceptance of ICTs is the Technology acceptance model. This model was introduced by Davis
(1985) and was initially adapted from the model of Ajzen (1980) called the Theory of Reasoned
Action. The Technology Acceptance Model explains that an individual's acceptance of an
information system or technology is determined by the perceived usefulness (PU) or the
perceived ease of use (PEOU) of the information system or technology. This model applies to
the adoption of individuals to mobile phones. Even though this system is robust, Lee and Jun
(2007) believe that the TAM is insufficient in capturing the reasons for the non-use of specific
applications of mobile phones.

The Sustainable Livelihood Framework created by Robert Chambers and Gordon Conway in
the mid-1980s was utilised by May (2012) to explain how multidimensional poverty indicators
can be incorporated into the analysis of access to information and communications
technologies. The notion of digital poverty by Barrantes (2007) was also utilised in this
approach.

The diffusion of information (DOI) theory was initially developed by Rogers (1961) and is a
theory that explains the rate of adoption of an innovation. The model generally measures how
many individuals adopted an innovation over a specified period (usually over one year). The
model further explains that five variables determine the adoption rate: the perceived attributes
of innovation, the type of innovation decision, the communication channels used, the nature of
the social system, and the extent of change agents' promotional efforts. This theory can be used
to explain the rate at which innovation, such as mobile phones or mobile money, is adopted by
individuals in a social system and is the primary theory underpinning this research. The five
variables above are then broken down further into sub-variables.
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2.4 The State of Mobile Money in South Africa

For the first time in 1994, South Africa introduced a democratically elected government
allowing equal opportunities for all individuals regardless of colour, age, or gender. Due to the
nature of apartheid, South Africa at the time had the highest levels of income inequality in the
world and the highest level of inequality within Africa. This is still the case to this day.
Naturally, this inequality was prevalent in income and opportunities and access to public
services such as education, health, and financial services.

Post 1994, South Africa made significant improvements to the number of unbanked individuals,
especially among the black ethnic group. These improvements are partly due to the launch of
the Financial Sector Charter in 2003 with a mandate of increasing banking access for the
underprivileged (Ardington & Leibbrandt, 2004), as well as the initial success of the "Mzanzi"
account initiated by the big four banks (ABSA, Nedbank, FNB, and Standard bank). This
account allowed for no minimum balance and no transaction costs. The account became more
inaccessible, and transaction costs increased dramatically, which contradicted the reason for its
existence. Despite the government's commitment to ensure improved access to formal banking,
most of the population remained unbanked (World Bank, 2014).

Between 1991 and 1994, Telkom was known to be the sole provider of fixed-line services and
was considered a monopoly. Post-apartheid, the South African government acknowledged the
need for increased access to ICT and with the release of the Telecommunications Act of 1996,
South Africa allowed for the privatisation of the telecommunications industry. Neotel,
registered in 2005, was South Africa's second fixed-line service provider and a direct
competitor to Telkom. In 1993, the first mobile service provider, Vodacom, was licensed to
offer mobile network services in South Africa. In the same year, MTN was launched as a mobile
service provider, and in 2001, Cell C, the third largest service provider, was launched in South
Africa. Figure 5 shows that the mobile landscape took a few years to gain traction; after that,
South Africa experienced astronomically high growth rates in mobile penetration and mobile
cellular subscriptions, with the highest recorded level of 123% in 2012 (Deloitte & GSMA,
2012).

Figure 1: Total Mobile Celular Subscriptions in South Africa (1960-2020)
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Source: Author, using data from World Bank Databank

The Department of Communication (DOC) and the Independent Communications Association
of South Africa (ICASA) are the regulatory bodies in South Africa responsible for ensuring
ICT products and services are of high quality and affordable to maintain increased access.
Additionally, their mandate is to protect the South African population against unfair business
practices from private mobile service providers.

Despite the existence of these regulatory bodies, Esselaar et al. (2007) argues that the pricing
model for mobile services has impacted the usage of and access to mobile services and is
comparatively high within Africa. Other regulations, such as the Regulation of Interception of
Communications Act (RICA), have further stifled the accessibility of mobile services in South
Africa. The act required mobile service providers to register the identities of individuals who
have purchased or will purchase SIM cards in future and could potentially impact the
accessibility of mobile banking/mobile money for the poor who do not have access to
identification documents.

The first position paper relating to mobile money or E-money was released by the South African
Reserve Bank (SARB) in 1999, which then evolved in 2009. The South African Reserve Bank's
mandate relates to ensuring the stability of the South African payment system and protecting
consumers from financial loss resulting from malpractice and fraudulent activities. This paper
sets out guidelines and regulations regarding the use of E-money within the industry. According
to this paper, non-banking institutions partaking in mobile money services are legally only able
to do so if partnered with a banking institution. This allowed various mobile money providers
to tap into the South African Market. M-pesa, founded in Kenya in 2007, is one such provider
to enter the market and was launched in South Africa in 2010.

M-pesa, partnered with Nedbank, is a mobile money product that allows the deposit, payment,
and withdrawal of money without needing a conventional bank account. FNB's E-walled
service is another product that offers mobile money transfers. The owner of the E-wallet
requires a bank account. However, money can be transferred to any individual without a bank
which can be withdrawn at any FNB ATM. Another typical mobile money service is MTN's
Momo, which offers mobile money transfers without the need for a bank account. The service
has no monthly fee and no fee for recharging, paying bills or in-shop purchases.

2.5 Poverty Defined

Nearly all cultures have endeavoured to explain poverty and formulate a moral approach to it
(Iliffe, 1987). However, poverty is multifaceted and is often easier observed than defined
(Agbu, 1997). The definition and measurement of poverty are everchanging and have evolved
over the last few decades. Lipton and Ravallion (1995) explain that "poverty exists when one
or more persons fall short of a level of economic welfare deemed to constitute a reasonable
minimum, either in some absolute sense or by the standards of a specific society". This view is,
however, limited to poverty from a monetary assessment. In a broader sense, poverty can be
explained and measured in monetary and non-monetary terms. According to Jansen et al.
(2015), non-monetary poverty can be defined as inadequate access to public services such as
hospitals or schools, lack of private asset ownership, and increased vulnerability to crime.
Jansen et al. (2015) further explain that poverty can also be measured subjectively, as
individuals form opinions on their life satisfaction relative to income levels.

15



Poverty can also be explained from a subjective or objective point of view. The former allows
individuals to assess whether they feel poor or not. This explanation of poverty does not judge
individuals based on a single monetary component but rather that an individual's perception of
his or her well-being is informed by the perceived well-being of others (Statistics South Africa,
2012). The latter explains poverty based on a single monetary component and is often described
as the minimum income needed to survive. Within South Africa, for cross-country
comparisons, Woolard and Leibbrandt (2006) absolute poverty lines are often used to determine
the poverty status of individuals.

A growing field of research suggests that poverty can also be explained through the lack of
access to ICT, called digital poverty. Barrantes (2007) explains that individuals can be classified
as digitally poor when they lack access to information, communication, and media facilities.
Barrantes (2007) suggests that there are four levels of digital poverty, which range from
"extremely digitally poor" (explained as having no access to media, only radio and TV
receptors) to "digitally wealthy" (explained as those individuals who have access to use ICT's
frequently and the knowledge to use them effectively). Figure 2 below graphically depicts this
concept.

Figure 2: Digital Poverty
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Poverty can be defined not only from an income and consumption perspective but also from a

deprivation perspective, where an individual is considered materially deprived when he/she
lacks access to minimum essential goods and services deemed reasonable within society
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(Jackson & Yu, 2023). Poverty is also expanded to include an individual or household's
vulnerability and exposure to crime, violence, and defencelessness (World Bank, 2000).

As shown above, poverty is multidimensional in nature, and therefore, non-monetary factors
need to be considered when measuring poverty rather than only from a monetary perspective.
Poverty has a multifaceted definition attributable primarily to its diverse effects on individuals.
It affects individuals morally, physically and psychologically. This is likely why Agbu (1997)
stated that poverty is more easily observed than defined. A growing body of research focuses
on measuring poverty from a multidimensional perspective. Multidimensional poverty
incorporates multiple non-monetary factors used to create a non-monetary welfare index. This
index then determines if an individual or household is multidimensionally poor.
Multidimensional poverty includes the analysis of poverty levels from an individual and
household level, including gender as an additional explanatory variable.

A wide variety of models can be used to compute this index. According to Alkire et al. (2015),
several models exist, such as Venn diagrams, the axiomatic approaches, the Fuzzy set poverty
approach, statistical approaches such as factor analysis, Multiple Correspondence Analysis
(MCA), Principle Component Analysis (PCA), the dominance approach, as well as the well-
known Foster-Geer-Thorbecke (FGT) indices. Many of these methods have been used within a
South African context.

The statistical approaches mentioned above are common in determining multidimensional
poverty. Bhorat and Van der Westhuizen (2013) analysed the changes in non-monetary
wellbeing in South Africa between 1993 and 2004. The authors used factor analysis to construct
the index to measure non-monetary welfare on a household level. Using factor analysis, the
authors found that headcount poverty rates decreased significantly during the measurement
period, as well as asset inequality. In a follow-up study, Bhorat et al. (2014) examined poverty
rates in South Africa between 1993 and 2010. The authors considered private asset ownership,
household service variables (such as energy source for cooking and for lighting, and sanitation)
and level of education as factors in deriving a non-monetary index. The authors used PCA in
order to create an asset index and found that large decreases in poverty occurred during the
measurement period. On the other hand, Ntsalaze and Ikhide (2018) applied an MCA to find
statistically significant covariates used create a non-monetary index. The authors found that
economic status and financial commitments are statistically significant in determining
multidimensional poverty in addition to the health, standard of living, and education dimensions
(Ntsalaze & Ikhide, 2018).

More recently, many studies have incorporated Akire and Foster's (2011) multidimensional
poverty index (MPI) method to compute poverty in South Africa. Finn et al. (2013)
incorporated three dimensions, namely education, health, and standard of living, with nine
indicators to derive an MPI. Using the 1993 Project for Statistics on Living Standards and
Development (PSLSD) and 2010 National Income Dynamic Study (NIDS) data, the authors
found that water and sanitation were the factors that had the highest deprivation and
multidimensional poverty decreased in the two years measured.

Similarly, Rogan (2016) measured the poverty gap between males and females in South Africa.
Using data obtained from the 2008 NIDS study and the same three dimensions and nine factors
mentioned above by Finn et al. (2013), Rogan (2016) found that poverty rates between genders
when measured by the MPI, are slightly lower than that indicated by the poverty levels by the
conventional monetary approach. Additionally, Rogan (2016) found that child mortality, low
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education attainment levels, and lack of access to basic sanitation contributed the most to the
MPI in female-led households. Furthermore, nutrition contributed the most towards the MPI
for male-led households, followed by sanitation, water, and electricity.

Statistics South Africa (2014) created an MPI for South Africa with a specific focus on a
provincial level. According to Alkire and Foster (2011), the ability to measure MP1 on different
levels (i.e. suburb, city, provincial, or country level) is one of the main advantages of the MPI).
The authors used the Census 2001 and 2011 data and incorporated four dimensions with 11
indicators in total. The four dimensions were health, education, living standards, and economic
activity. The authors found that close to 50% of the MP1 was made up of a household’s standard
of living over both years of study. The factors with the next highest contribution was
unemployment, years of schooling, and energy sources for heating. Additionally,
multidimensional poverty decreased, with Eastern Cape, KwaZulu Natal and Limpopo having
the highest MPI over the two years of study.

Fransman and Yu (2019) also analysed the MPI on a provincial level. The authors used data
from the National Census of 2001, 2011, and 2007, and 2016 data from the Community Survey
(CS). The study incorporated 12 factors among four dimensions, namely the health, education,
standard of living, and economic activity dimensions. The empirical findings showed that years
of education, individual disability status, and unemployment contributed the most towards the
MPI. Additionally, the study considered gender differences and results showed that females
living in non-urban areas experienced decreased poverty levels in Eastern Cape and KwaZulu
Natal. As argued by Vijaya et al. (2014), equating individuals with households when explaining
poverty is inaccurate as gender is an essential axis of differentiation, with males often privileged
over females.

Several South African studies on multidimensional poverty also focused on poverty amongst
population sub-groups. Frame et al. (2016) focused on measuring multidimensional poverty
faced by the current youth in South Africa aged 15-24. Using the National Census 2011 data,
the authors adapted the original MPI of Akire and Foster (2011) to reflect unique characteristics
and experiences of children. The results of the study indicated a wide distribution of the MPI
for youth between municipalities. The highest MPI scores were concentrated in homeland areas.
Furthermore, education, followed by household adult employment status indicators,
contributed the most towards youth MPI. 72% of the multidimensionally poor were deprived
of education. Omotoso and Kock (2017) instead measured multidimensional poverty among
the youth aged 0-17. Using the 2002 and 2014 General Household Survey (GHS) data and 18
indicators in the health, education, economic activity, and standard of living dimensions, the
authors found that youth MPI decreased over the two years of study, with economic activity
contributing the most towards youth MPI.

Mushongera et al. (2017) measured the MPI of Gauteng. The MPI incorporated nine indicators
and four dimensions: education, standard of living, economic activity and food security. The
authors used data from the 2011 and 2013 Quality of Life (QOL) survey, and results showed
that the MPI for Gauteng was low but differed significantly across wards, municipalities, and
different LSM groups. Empirical findings also showed that the MPI increased low economic
areas close to Gauteng's outskirts.

On the other hand, Ebenezer and Abyssinia (2018) measured multidimensional poverty in the

Eastern Cape. The study used 2014 GHS data, and the MPI consisted of 13 indicators across
the same three dimensions mentioned above in the Finn et al. (2013) study. The empirical
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findings showed that only 5.41% of households in the Eastern Cape had more than one source
of income. Additionally, the households considered poor or severely poor, according to the
MPI, have heads of households with low levels of education and are primarily located in rural
areas within the Eastern Cape. Furthermore, the results showed that diversification of household
livelihood is not significant in reducing multidimensional poverty in the province.

2.6 Theories Underpinning Poverty

Several theories that study poverty attempt to outline the determinants or sources of poverty.
As this field of study is widespread and has been in research for decades, there are several
theories developed. Poverty theories are largely categorized into two groups, namely structural
and cultural theories. The cultural theories propose that attitudes and behaviours toward the
poor can be used to explain poverty itself. The structural poverty theories assume that poverty
can be explained by analysing the living conditions of the poor, like basic sanitation, access to
health, and inadequacy of education levels, to name but a few (Elesh, 1973).

There is convincing evidence to view poverty as lacking essential capabilities rather than a
deficiency in monetary income. This approach is often termed the capabilities approach to
poverty and analyses an individual's welfare in terms of their functioning (defined by actual
and potential activities) and capabilities (defined as an individual's wellbeing) (Kuklys &
Robeyns, 2005). Sen (1985) defined functioning as an individual’s success in what this person
can accomplish through choice and wellbeing, measured by factors such as decent health,
adequate levels of education, and sufficient shelter. This concept is intrinsically
multidimensional as it represents an individual's choice of actions and choice to select different
living conditions (Jackson & Yu, 2023).

Social isolation and vulnerability are often overlooked as a non-monetary measure of poverty.
Samuel et al. (2018) defines social isolation from an external and internal point of view.
External isolation refers to having fewer meaningful relationships with other people, while
internal isolation refers to the divergence between ideal and perceived social relationships.
Meanwhile, Bird et al. (2010) define isolation as an inadequate access basic service: travelling
far distances to obtain adequate health care facilities, clean water, access to sanitation, or a
place of work, to name but a few. According to Samuel et al. (2018), Sen (2000) draws on the
work of Adam Smith, who observed that an individuals’ who are unable to interact freely with
society is a relational deficiency intrinsic to the significance of partaking in communal life.
Relationship deprivation, Sen (2000) argues, is a factor that influences poverty as the inability
to interact freely with others can result in other deprivations, such as being excluded from
employment opportunities that may be necessary to lift an individual out of poverty.

According to Gallardo (2020), vulnerability can be described as the risk of being poor and
incorporates both the future likelihood of an individual being poor as well as the severity
thereof. Meanwhile, Chambers (1989) described vulnerability as difficulty coping with
exposure to contingencies and stress. Chambers (1989) further explains that vulnerability can
be explained from an internal and external perspective. Internal vulnerability refers to
defencelessness of suffering irreversible loss of resources (monetarily deprived, socially
dependent or psychologically damaged (Jackson & Yu, 2023)), while external vulnerability
references risks, shocks and stress a household is exposed to (Chambers, 1989).

These theories can be further expanded upon to include, the ‘theory of individual deficiencies’,
‘cultural belief systems that support subcultures of poverty’, ‘economic, political and social
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distortions or discrimination’, ‘geographical disparities’, and ‘cyclical interdependencies’.
(Abdulai et al., 2014; Blank, 2003; Bradshaw, 2006; Davis & Sanchez-Martinez, 2014;
Downes, 2010; Jung & Smith, 2007; Rank, 2004; Nyikahadzoi et al., 2012; Turner & Lehning,
2007; Wolf, 2007). These theories are explained in further detail below.

2.6.1 The ‘Theory of Individual Deficiencies’ (Cultural Theory)

Some scholars believe that individuals are responsible for their own situation of poverty.
Bradshaw (2006) classifies this as the theory of individual deficiencies. Both Gans (1995) and
Nyikahadzoi et al. (2012) are of the opinion that welfare involvement, human capital and an
individual’s attitude towards their poverty status are statistically significant factors that affect
poverty (Addae-Korankye, 2019). Bradshaw (2006), on the other hand, blames the poor for
their poverty situation, arguing that better life choices coupled with hard work will solve their
situation. He further postulated that poverty is due to lacking generic abilities such as intellect,
which is not as easily solved.

The theory of individual deficiencies stems from the ‘free-market system’, which is grounded
in attempts to provide an opportunity for as many participants as possible. Both Rank (2004)
and Nyikahadzoi et al. (2012) believe that the theory of individual deficiencies emphasises
individuals being responsible for attaining necessities like food, education, shelter, and
healthcare. The theory also leans towards factors such as virtue, lack of talent and motivation
being factors influencing poverty (Addae-Korankye, 2019).

2.6.2 The ‘Theory of Cultural Belief Systems that Support Subcultures of Poverty’
(Cultural Theory)

Bradshaw (2006) believes that another cause of poverty is the transmission of skills, beliefs and
values over multiple generations and that these factors are socially produced but individually
held. Lewis (1966), as cited by Nyikahadzoi et al. (2012), confirms that the ‘theory of culture’
is constructed on the belief that the wealthy and the poor have dissimilar behavioural norms,
which stem from beliefs, values and skills.

This theory proposes that poor individuals are in the situation due to the physiological
behaviours or behavioural norms learned from the previous generations of poor (Lewis, 1966).
Lewis (1966), as cited by Nyikahadzoi et al. (2012), believes that the poor have little to no
experience in doing well academically, and spending money wisely as these are not inherent
traits that previous generations of poor had. The culture of poverty is a subdivision of poor who
live within the same social network and share behaviours distinct from but rooted in the culture
of the main society (Bradshaw, 2006).

This theory is heavily critiqued by Rank (2004), who argue that the theory incorrectly focuses
on character defects rather than the leading causes of poverty and that human capital can
significantly impact the probability of an individual being poor. According to Rank (2004),
human capital positively affects earnings due to the increase in competitiveness within the
labour market. Therefore, individuals lacking human capital are more likely to experience
poverty. Blank (2003) argues that policy conclusions based on classical theories of poverty
result from individuals’ inappropriate activities being imitated. Blank (2003) further proposes
that policies should focus on making positive shifts in individuals' mindsets and behaviours by
generating support initiatives such as personal counselling or appropriate drug rehabilitation
programs or by employing threats such as punishment or criminal sanctions.
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2.6.3 The ‘Theory of Economic, Political, and Social Distortions or Discrimination’
(Structural Theory)

According to Bradshaw (2006), this theory is based on the premise that economic, political and
social systems limit the opportunities for the underprivileged to achieve an appropriate level of
income and well-being and, therefore, are causes of poverty. Bradshaw (2006) and Nyikahadzoi
et al. (2012) propose that capitalism is the foundation to high poverty regardless of a person’s
mindset, behaviour, or work ethic. In other words, the literature suggests that the way
capitalistic economic systems are structured causes a country's population to be poor and fall
behind, irrespective of how competent that segment may be.

Davis and Moore (1985), as cited by Nyikahadzoi et al. (2012), state that high status positions
in society require a unique skillset, and in order to convert an individual's talent into the required
skills and knowledge requires the sacrifice of time, money and other resources. The authors
suggest that individuals should be motivated according to the sacrifice of resources to attain
higher wages and privileges within society.

Nyikahadzoi et al. (2012) confirm that labour market theories are rooted in the divergence of
earnings for explaining the existence of poverty. The ‘neoclassical labour-market theory’
suggests that markets allow individuals to compete on the basis of individual skill, ability,
effort, and training. (Addae-Korankye, 2019). According to Nyikahadzoi et al. (2012), the
neoclassical labour-market theory suggests that an individual's skill, ability, effort, and training
are important mechanisms in a productive free-market society and the more an individual
utilises these qualities to contribute to the free market, the larger his reward should be.

Blau and Kahn (2000) identified factors that led to the divergence from the law of labour price
determination. Two such factors influencing labour price are race and gender. Hurst (2004)
studied the disparities in earnings and found that the variations were due to factors such as
gender and race. Additionally, Rank (2004) also found that demographic factors such as race,
gender, age, household size and structure, to name but a few, are important indicators of
poverty. The author noted that poverty is generally higher amongst single-parent households,
women lead households, and households with larger families.

Richardson and London (2007) analysed poverty in rural areas. The authors suggested that the
correlation between rural poverty and structural inequalities is not “accidental or incidental but
rather structural and causal” (Richardson & London, 2007). The authors suggested that policies
should focus on race, class, and rural economies focused on reducing inequalities, in order to
reduce rural poverty. Abdulai et al. (2014) argue that the reduction of structural poverty should
focus on increasing the capabilities of individuals considered poor for the betterment of their
livelihoods and, in the process, should not convert the poor into perpetual beneficiaries of
assistance programs.

Abdulai et al. (2014) think that structural poverty theory is rooted in the Marxist doctrine, which
argues that the presence of monetary poverty is for the existence of a capitalistic system or
bourgeoisie, used as a tactic for societal domination. From an Islamic perspective, property
ownership is permissible. However, it needs to be acquired honestly, which calls for
government intervention to create equal and justifiable acquisition and distribution of wealth.

2.6.4 The ‘Theory of Geographical Disparities’ (Structural Theory)

As suggested by Abdulai et al. (2014), attempts to measure poverty according to geographical
distinctions lead to the theory of geographical disparities. Bradshaw (2006) stated that
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geographical poverty is a holistic representation of rural and ghetto poverty and third-world
poverty. Geographical poverty is the idea that individuals, institutions and cultures within
specific geographical regions lack the necessary resources to generate an appropriate level of
wealth and well-being.

Abdulai et al. (2014) asserted that the study of spatial concentration is linked to the precondition
of poor being concentrated in specific communities within countries. Factors within
geographical poverty are largely linked with the proximity to and density of natural resources,
and transmission of innovation (Addae-Korankye, 2019). According to Abdulai et al. (2014),
scholars believe that wealthier areas are more likely to experience growth than poorer areas,
even during economic prosperity.

Abdulai et al. (2014) suggest that to tackle geographical poverty successfully, the core reasons
causing a falloff of resources in underprivileged areas should be prioritised. Abdulai et al.
(2014) further suggested that the attraction of organisations away from other areas to particular
areas may lead to 'other areas' being impoverished. An example of this is that low housing
prices in underdeveloped areas may attract the poor and, therefore, to property disinvestment
by building owners (Addae-Korankye, 2019).

According to Bradshaw (2006), there are three sub-theories within the theory of geographical
disparities: the ‘Economic Agglomerate Theory’, the “Central Place Theory’ and the ‘Theory
of Selective-Out Migration’. The ‘Theory of Economic Agglomeration’ assumes that a high
density and concentration of similar firms attract the relevant supporting services and markets
used to operate as efficiently as possible. The attraction of the relevant supporting services and
markets leads to additional attraction of similar firms (Bradshaw, 2006). The ‘Central Place
Theory’ assumes that wealthier locations are likely to grow at a faster rate when compared to
poorer areas even during periods of economic upswings. This is due to the belief that the
distribution of wealth and resources are multiplicative rather than equitable. (Bradshaw, 2006).
According to Bradshaw (2006), individuals with high levels of education, unique skills, and the
broadest worldview who live in disadvantaged areas were the ones more likely to migrate out
of these locations to other places with better opportunities for income and wealth. According
to Bradshaw (2006), these departing individuals were likely to be the community's most ideal
role model. This concept speaks to the Theory of Selective-Out Migration’.

2.6.5 The ‘Theory of Cumulative and Cyclical Interdependencies’ (Structural Theory)

This theory is based on the notion that households unexpectedly become unable to cater for
their needs due to unanticipated events. As asserted by Bradshaw (2006), this theory has three
levels of cyclicality. The first level assumes that individual predicaments and community
resources are mutually dependent on a declining economy. An example is individuals who lack
the necessary means to positively contribute to an economy, making it harder for others to
survive since fewer taxes are being paid. He added that insufficient employment opportunities
lead to insufficient income distribution, instigating insufficient spending, consumption, and
investment. These individuals would, therefore, lack the necessary resources needed to attain a
decent education or to pursue entrepreneurship opportunities, causing little to no expansion,
decline of markets and disinvestment by the community. This snowball effect ultimately leads
to a lack of opportunities within communities (Addae-Korankye, 2019).

According to Bradshaw (2006), the second level of cyclicality relates to health challenges. The

second level assumes that health issues arise due to an incapacity to: afford medicine when
required, attain good health, and reasonable living conditions, which are some of the causes

22



for the poor lagging the wealthy. The second level also assumes that due to insufficient
resources, the poor are unable to invest in the next generations' education, meaning children
receive sub-par levels of education leading to less desirablility in the labour market. These
children would repeat the cycle of illness and lack of access to appropriate medical care.

The third level of cyclicality assumes that poverty is due to insufficient jobs, leading to lower
levels of confidence and motivation, and high levels of depression (Addae-Korankye, 2019).
According to Bradshaw (2006), people's physiological issues are heightened by their
association with others, leading to a culture of despair. The culture of despair phenomenon
affects community leaders as well. This leads to a “sense of hopelessness and fatalism among
community leaders” (Bradshaw, 2006)

2.7 Empirical Evidence — Mobile money and its effect on poverty

The role of mobile money in poverty reduction is a fairly new field of research. Although many
studies attempt to explain and analyse the determinants of poverty, only a few have measured
poverty reduction from a mobile money perspective. Most studies that include mobile money
generally analyse it and it’s effects on some of the determinants of poverty, such as GDP,
income inequality, and financial inclusion, to mention a few. This section reviews some
empirical studies that align with poverty reduction using mobile money.

In recent years, a growing amount of research has measured the effect mobile money has on
consumption smoothing and, therefore, as a potential poverty-reducing variable. Jack and Suri
(2014) surveyed 3000 individuals across Kenya and the effects of shocks on mobile money
users' household consumption patterns. The results of the study show that households that have
access to mobile money services (specifically M-pesa) are better able to smooth their
consumption after an income shock event when compared to households with no access to
mobile money services. Jack and Suri (2014) further found evidence that users of M-pesa
smooth consumption after income shocks by reducing transaction costs, while households with
no access to mobile money reduce total consumption by 7% to account for the same shock.

In a follow-up study, Suri and Jack (2016) measured whether transformative MFS can reduce
poverty levels over more extended periods. The study involved household panel data from 2008
to 2014. The findings showed that M-PESA increased per capita consumption levels, with the
effects being more pronounced for female-led households due to better-quality labour market
conditions.

These findings are further supported by Abiona and Koppensteiner (2018), who used climate-
related income shocks (more specifically, rainfall) rather than idiosyncratic shocks to measure
the consumption smoothing effect of mobile money. The results aligned with Jack and Suri's
(2014) findings. Batista and Vincente (2018) extended the previous studies and measured the
economic impact of introducing mobile money to rural areas of Mozambique. When using a
randomised control trial, results found improved consumption smoothing. The findings also
discovered that the introduction of mobile money reduced total investments (particularly in
agriculture) by individuals with access to mobile money.

In contrast to consumption smoothing for poverty reduction, Macharia (2013), using a mixed
method research approach of a survey and regression model, measured the effect mobile money
has on wealth creation of the unbanked in Kenya. Using a sample of 320 respondents, Macharia
(2013) found that unbanked users of M-pesa have increased their wealth by an average of 10%.
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Mizutani (2021) used a mixed-method approach to determine whether mobile money can
prevent users from falling into short-term poverty. The findings show that short-term income
shocks have an immediate effect on household consumption, which increases the number of
households consuming below the international poverty line by 5.6%. This was not observed
with users of mobile money. Mizutani (2021) theorises that this may be due to mobile money
users' ability to instantly receive financial support from relatives across the country. Contrary
to Mizutani's (2021) findings, Suri and Jack (2016) found in their study of the long-run poverty
and gender impacts of mobile money that access to mobile money increased consumption per
capita levels. This lifted 2% of Kenyan households out of poverty.

Research also points toward mobile phones having a positive effect on some of the correlates
of poverty, which can indirectly affect poverty reduction. Asongu et al. (2016) measured the
effect of mobile penetration and mobile banking on inclusive growth or income inequality. The
study was conducted in 52 African countries using a quantitative approach; the authors
determined that mobile penetration has an equalising income distribution effect, which is more
pronounced with mobile banking. Asongu and Nwachukwu (2016) propose that the income
redistribution effects of mobile penetration and banking are due to the absorption of income
shocks and the empowerment of women and the "income disadvantaged".

Financial inclusion is another correlate of poverty that can be affected by increased mobile
money adoption. This direct relationship between mobile money and financial inclusion has led
many researchers to strive towards understanding the determinants of mobile money adoption.
Researchers such as Donovan (2012), Okello Candiya Bongomin et al. (2018), and Ahmad et
al. (2020), to name but a few, are all researchers who have contributed towards this concept.
The effects on economic activity, a positive correlate to poverty, have also been shown to be
affected by an increase in mobile money. Mawejj and Lakuma (2019) studied the effects of
mobile money on aggregate economic activity and other macroeconomic variables within
Uganda. Using vector error correction (VEC) techniques for long-run mobile money demand
and Structural vector autoregressive (SVAR) techniques for short-run effects of mobile money,
the authors found that an increase in the adoption of mobile money increases gross economic
activity and reduces interest rates.

For mobile money to have any positive impact, it needs meaningful adoption rates within a
country. Tobbin (2012) suggests that the mobile financial ecosystem comprises various role
players who all have a part to play in ensuring high levels of mobile money adoption. Burns
(2018) posits that the regulator of the mobile money industry is the most important stakeholder,
as policies regulating the ease of access to mobile money are one of the most significant
determinants of mobile money adoption. Burns (2018) compares the success of mobile adoption
in Kenya with that of Nigeria, suggesting that the regulatory environment can explain the main
difference between the two countries. The Kenyan government allowed for a more relaxed
environment, while Nigeria had strict regulations, stunting the mobile money adoption rate.
Della Peruta (2018) has an opposing view and suggests that the main determinants of mobile
money adoption rates are a country's financial system, the general population's financial literacy
level, and the awareness of mobile money offerings. Della Peruta (2018) further expands on
this and states that maintaining a balance between mobile money demand and supply is crucial
for successful mobile money adoption; that is, mobile money suppliers should be able to profit,
and consumers should receive affordable prices.

Some studies support the idea that mobile money can be risky if not used correctly. As mobile
money presents the convenience of remote transacting at a lower cost than traditional banks, it
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influences users' spending behaviour. Cobla and Osei-Assibey (2018) studied the spending
behaviour of students with access to mobile money services. Using survey data from 400
students, findings showed that students who had no access to mobile money or ATMs spent the
least, students who had access to mobile money and ATMs spent 13 more Ghana Cedis than
those with neither, and students who only had access to mobile money spent 20 Ghana Cedis
more than those with no access to mobile money and an ATM. These findings suggest that the
easier the access to money, the more likely an individual will have lousy spending patterns.
These spending patterns may also reduce savings and increase the risk of users falling below
the poverty line. The relaxation of access requirements for mobile money brings about other
risk factors involved. In Whisker and Lokanan's (2019) study of threats introduced by mobile
money, they cautioned against having weaknesses in the regulations surrounding mobile money
as it offers opportunities for money laundering criminals to exploit. The authors suggest that
the risks associated with money laundering can be mitigated if appropriate systems and controls
are implemented.

Mobile money and its poverty reducing effects are not isolated to African countries. Must and
Ludewig (2010) for example, postulates that mobile money can reduce poverty within
developed countries as well through increasing saving rates within the population, as well as
increasing access to financial products provided by microfinance institutions. The Authors
suggest an expansion in policy framework that caters for the growth in demand for microfinance
and mobile money.

2.8 Chapter Summary

This chapter defined the key terms and concepts involved in the study and the theoretical
framework underpinning the research. The chapter also provided an empirical review of some
of the research related to the topic. The existing research presents a few opportunities to justify
the current knowledge gap. Firstly, the influence that mobile money has on poverty reduction
is relatively under-researched. The existing literature on the effects of mobile money generally
attempts to determine the effects on the correlates of poverty, such as income inequality,
financial inclusion, or economic activity. Secondly, the studies explaining these effects often
use cross-sectional data from more than one African country at a time. Using cross-sectional
country data could introduce the risk of treating different countries and economies as
homogenous entities. It is, therefore, inaccurate to make assumptions on a single country or
economy based on an analysis of multiple countries. Lastly, the study of mobile money and
poverty reduction within South Africa is under-researched. Most studies seek to explain this
relationship in countries with more successful mobile money adoption rates, such as Kenya.
This study is, therefore, one of the first to determine whether mobile money has a part to play
in poverty reduction within South Africa.
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Chapter 3
Methodology

3.1 Introduction

Chapter 3 explains the research approach and design and shows how the chosen quantitative
approach has been implemented. The justifications for using a quantitative approach and the
benefits thereof are fully explained in this chapter. This section will outline how
multidimensional poverty will be measured and the method used to determine the effect of
mobile money on poverty reduction within South Africa. This section will outline the variables
used within the model and the justification thereof. Additionally, information will be provided
on the study period, the data used and where this data was sourced.

3.2 Research Approach

The research approach used to determine the effect of mobile money on poverty reduction is
guantitative. "Quantitative research is the numerical representation and manipulation of
observations to describe and explain the phenomena that those observations reflect"
(Sukamolson, 2007, p. 2). One of the main disadvantages of quantitative data is that it often
requires complex statistical analysis to draw accurate conclusions when used in research.
However, quantitative research is effective in analysing and determining the magnitude of
relationships between variables, and the secondary data used is often easy to obtain and fairly
inexpensive. A quantitative research approach is most applicable as this research aims to
determine whether a relationship exists between mobile money and poverty reduction and
quantify it.

3.3 Research Design

3.3.1 Sample size, data period, and data source

This study measures levels of poverty on an individual level. Secondary data is used instead of
collecting data physically via surveys. Data for the analysis was obtained from FinMark Trust,
who conducts annual surveys called the FinScope SA survey. This survey has been conducted
since 2002. The survey collects various data on individuals and households, such as asset
ownership, employment status, health status, income levels, and access to banking, to name but
a few, with data updated yearly. As far as possible, the same individuals are surveyed yearly to
measure how and why these factors change over time.

The objective of the survey is to measure the adult population's consumption of financial
products and services. This is done by capturing several aspects, such as individuals' income
and how it is generated, attitudes and behaviours regarding the perception of financial products
and services, asset ownership, and access to financial products, to name a few. The survey scope
is limited to individuals 15 years or older, with more than 4000 individuals surveyed yearly.
Sharpe (2001) explains that a sample size of 30 is large enough to allow a sample distribution
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to be close to a population distribution. The study period is 2018, using the FinScope SA data,
and 4995 individuals were interviewed in 2018.

Descriptive statistics of this data is provided in Annexure A. Additionally, a linear probability
model is adopted in order to analyse the data further and determine the relationship between
mobile money and poverty within South Africa. These models are explained in further detail
below.

3.4 Analytical Framework

Several frameworks are available for modelling the determinants of poverty, with the
appropriateness of each dependent on the availability of data for each variable. The most
common model available is the household consumption model. In order to compute the MPI,
the Alkire and Santos (2011) method was adopted. This method was also adopted by Djahini-
Afawoubo et al. (2023) for measuring mobile money's influence on poverty. Each of these
methods is explained in further detail below.

3.5 Methods available to measure multidimensional poverty

There are various techniques used measure multidimensional poverty. Most major methods
stem from the “basic needs approach”, the “capability approach”, or the “social inclusion
approach”, amongst others (Alkire et al.,2015). According to Alkire et al. (2015), several
models exist, such as Venn diagrams, the axiomatic approaches, the Fuzzy set poverty
approach, statistical approaches such as factor analysis, multiple correspondence analysis,
principle component analysis, and the dominance approach. The Alkire and Santos (2011)
method is used in this paper with frequent reference to Alkire and Foster (2011) as these
methods differ only slightly.

The Alkire and Santos (2011) method is used for its simplicity and clarity, which are advantages
over other methods of measuring poverty (Silber, 2011). This method can also be used across
different LSM groups, which aids in the formation of policies targeting specific LSM groups.
Additionally, most data for measuring multidimensional poverty combine cardinal and ordinal
data. Income, for example, is generally relayed in a cardinal format, whereas basic sanitation is
generally reported purely in an ordinal format. The Akire and Santos (2011) method allows the
use of both cardinal and ordinal data. Furthermore, the Alkire and Santos (2011) method
computes a single score known as the Multidimensional poverty index (MPI), which determines
a level of hardship based off of multiple indicators an individual is deprived of.

One benefit to the MPI is that it allows for an adjustment of MPI due to changes in depriavtions
suffered by each individual or household. An example of this is if an individual is deprivation
of indicators move from 60% to 40% of the indicators, the MPI will adjust accordingly even if
the individual’s poverty status has not changed Therefore, the Alkire and Santos (2011) method
facilitates targeting the poorest LSM groups as the MPI index would decrease when the
spectrum of deprivations suffered is eliminated. Multiple other scholars have incorporated the
Alkire and Santos (2011) method for computing poverty (Alkire & Seth, 2015; Alkire et al.,
2017; Djahini-Afawoubo & Couchoro, 2020; Djahini-Afawoubo et al., 2023). The Alkire and
Santos (2011) method will be discussed further.
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3.6 Decomposing Alkire and Foster (2011) MPI

The Alkire and Santos (2011) method of measuring multidimensional poverty uses two critical
pieces of information, namely, (1) poverty/deprivation intensity and (2) poverty/deprivation
incidence. Poverty intensity measures how widely deprived an individual or household must be
when being classified as poor. Poverty incidence - sometimes known as the headcount ratio-
measures the percentage of the population classified as poor. (Fransman and Yu, 2019). In order
to obtain poverty intensity and poverty incidence, the entire sample is subjected to these
conditions in order to calculate MPI for the sample.

3.6.1 Poverty Intensity

To measure poverty intensity, the Alkire and Santos (2011) method uses deprivation cut-offs
for each indicator (zj) and an ith individual is considered deprived in any indicator when the
individual's achievement of that indicator x; is less than the indicator cut-off. In other words,
when X; < zi. The dimensions used are given equal weighting. Furthermore, dimensions can be
made up of one or more indicators. Each indicator is also assigned an equal weighting, and
therefore, Y&, Wi = 1 where the indicator | is weighted as Wi.

Once indicators of each dimension are selected and weights assigned, each individual is
assigned a deprivation score by taking the weighted sum of the number of deprivations. An
individual's deprivation score increases the more an individual is deprived in each indicator.
The maximum deprivation score is 1, and the minimum is O; a person deprived in all indicators
has a score of 1, and a person deprived in none of the indicators has a score of 0.
Mathematically, this is written as follows:

Ci=Wily + Walz +...+ Wylg 1)

Ci is the deprivation score, | is the deprivation indicator, and W is the weight linked to
d .
=1 Wi = 1.
i=1

A poverty cut-off is noted with K and is the cut-off point for each deprivation score. K is the
weighted deprivation an individual must experience to be identified as multidimensionally poor
(K = 1/3). (Jackson & Yu, 2023). This notion differs from the initial Alkire and Foster (2011)
method, where K represents the number of deprivations an individual must suffer to be
considered multidimensionally poor (Alkire & Santos, 2011). An individual is, therefore,
considered poor if Ci > K; in other words, to be considered multidimensionally poor, an
individual deprivation score needs to be no less than one-third of the weighted indicators
(Alkire & Santos, 2011). For Ci< K individuals, in other words, individuals not considered
multidimensionally poor, the score is replaced with a “0”. This is termed censoring in the
poverty measurement and noted as Ci(k) to differentiate it from the original deprivation score.
Thus, when Ci > £, Ci(k) = Ci,and when Ci< K, Ci(k) = 0 (Alkire and Santos, 2011).

Poverty intensity is noted as A, which can be derived using the censored deprivation score. It is
the average deprivation score of multidimensionally poor individuals and can be written as
follows:

™. Ci(k)
q

A= )
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Ci (k) is the censored deprivation of individual I, and g is the number of individuals considered
multidimensionally poor according to the chosen indicators (Alkire & Santos, 2011).

3.6.1 Poverty Incidence

As previously mentioned, the MPI combines two factors, namely (1) deprivation intensity and
(2) deprivation incidence. Deprivation incidence measures the number of individuals within a
population that experience multiple deprivations. Formally, this component is called the
multidimensional headcount ratio. The headcount ratio is written as follows:

H=1 3)

n

Where H is the multidimensional headcount ratio, q is the count of multidimensionally poor
individuals within a given population, and n is the total population (Alkire & Santos, 2011).

According to Alkire and Santos's (2011) method, the MPI can then be found by computing the
product of the multidimensional headcount ratio (H) and poverty intensity (A) and can be
expressed as follows:

MPI=H x A 4)

3.6.3 Choice of dimensions

In order to calculate multidimensional poverty using the Alkire and Santos (2011) method, this
paper incorporates six dimension variables, namely, (1) education, (2) employment, (3) health,
(4) services — facilities, (5) Dwelling type, and (6) Standard of living — asset ownership. Even
though the availability of relevant data may see the methodology shift from equal weights
across dimensions to general weights, with each deprivation across the spectrum, equal
weighting is used as there is no compelling reason to consider one deprivation more important
than the next.

Several factors have influenced the choice of dimensions used: The objectives of the
Sustainable Development Goals (SDG), standard indicators used in recent studies (Frame et al.,
2016; Fransman & Yu, 2019; Djahini-Afawoubo et al.,2023; Jackson & Yu, 2023), the global
MPI, as well as the appropriateness of available data. Below is a complete description of the
dimensions as well as dimension cut-offs. Table 1 shows a summary of each dimension and
dimension weights.

Education

The education dimension consists of one indicator: the highest level of education obtained. This
indicator is mostly unchanged from the initial MPI method. However, Alkire and Foster (2011)
used six years of schooling attendance as this is the duration of primary school in India. This is
an imperfect indicator for primary school completion as it does not factor in those who have
repeated a grade. The Finscope SA questionnaire incorporates the question, "What is your
highest level of education?" allowing more accurate responses. There are eight categories for
this question, with an individual considered poor if they have no schooling or primary school.
This is consistent with Yu and Roos (2018), who stated that illiteracy relates to any individual
who has yet to complete seven years of schooling or Grade 7 (the number of years to complete
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primary school within a South African context). Additionally, most responses to "other"
referred to education obtained that is higher than the primary school level.
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2022. It is, therefore, essential to include this as a dimension. South African studies like Frame
et al. (2016), Omotoso and Koch (2017), Fransman and Yu (2019), and Jackson and Yu (2023),
have included an employment dimension. The Finscope SA questionnaire incorporates the
question, "Which of these, if any, best describes your personal working status?". There are ten
categories, with individuals considered poor if they are unemployed and looking for a job or
unemployed and not looking for a job.

Health

Prior to COVID-19, albeit at varying speeds, many countries made vast progress towards
improving health outcomes, especially towards child and maternal mortality rates (United
Nations Development Programme, 2019). The global MPI measures child mortality and
malnutrition for the health dimension, both of which represent severe forms of health
deprivation. Even though these conditions remain an issue, many countries have made
significant progress to decrease or eliminate these issues (Alkire et al., 2020). The initial MPI
of Alkire and Foster (2011) uses Body Mass Index (BMI) as an indicator for the health
dimension. According to the BMI measure, individuals are considered malnourished and
therefore deprived of a health perspective if their BMI is less than 18.5 for adults and an
underweight child.

The Finscope SA survey collects no data on BMI or child mortality and nutrition. Hence, other
health indicators are used. Two indicators are used for the health dimension: food and medical
security and health insurance. For food and medical security, the Finscope SA survey
incorporates the question "In the last 12 months, how often have you or your household...?"
with answers ranked as: (1) often, (2) sometimes, (3) rarely, (4) never. The options to answer
are as follows:

Gone without enough food to eat because you did not have enough money to buy food.

. Gone without medicine or medical treatment that was needed.

3. Gone without energy to heat vour home or cook food except for blackouts or load-
shedding.

4. Felt unsafe in vour home because of crime.

5. Gone without clean water to drink or cook with

[l =t

Individuals who have ‘gone without enough food to eat’ (referring to food security) or
individuals who have ‘gone without medicine or medical treatment’ that was needed (referring
to medical security) or both and ranked either "often™ or "sometimes" are considered deprived.
Individuals who have often ‘gone without enough food to eat” and ‘gone without medicine or
medical treatment that was needed’ are considered the most deprived. The food security
indicator was influenced by Omotoso and Koch (2017), who also included food hunger as a
health indicator in their study and focused on the frequency with which an adult or child
experiences food hunger.

For health insurance, the Finscope SA survey incorporates a question asking the respondents
about ownership of insurance products. For health insurance, those individuals who do not own
at least one of the following health covers are considered deprived: Life insurance or life cover,
medical aid or medical scheme or hospital plan, hospital cash back plan which pays you cash
if you are hospitalised. The motivation for using health insurance is derived from SDG target
3.8, which refers to universal health coverage. Alkire et al. (2020) also used health insurance
as an indicator, albeit for a moderate multidimensional poverty index (MMPI).
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Services — Facilities

Measuring service facility deprivation involves using three indicators: access to clean water,
sanitation, and electricity. Regarding access to clean water indicators, The Finscope SA
questionnaire incorporates the question, "How does your household get the water that you use
in your home?" An individual is considered deprived if they use a shared communal tap inside
or outside the dwelling or yard or have no access to water. An individual who does not have
access to any water is considered more deprived.

Regarding sanitation, The Finscope questionnaire incorporates the question, "What is the main
type of toilet your household uses?" Individuals are considered deprived if they have access to
a community toilet or no access to toilet facilities. A person with no access to toilet facilities is
considered more deprived. Regarding access to electricity, the question is asked, "Do you have
electricity in your house?". A person is regarded as deprived if they have no access to electricity
in their house. Sanitation and access to drinking water are indicators used in the original MPI
method of Alkire and Foster. However, electricity access is not. Electricity access has been
used in multiple other studies (Frame et al., 2016; Omotoso & Koch, 2017; Djahini-Afawoubo
et al.,2023; Jackson & Yu, 2023).

Dwelling type

The original MPI study measured the standard of living and used floor type as the sole indicator.
Other studies, such as Omotoso and Koch (2017) and Jackson and Yu (2023), expanded on this
dimension by including factors such as floor and wall material, overcrowding, and dwelling
type. Mushongera et al. (2017) and Fransman and Yu (2019) used overcrowding and dwelling
type as indicators, while Frame et al. (2016) included dwelling type as an indicator. This paper
uses dwelling type as an indicator motivated by Frame et al. (2016).

The Finscope SA survey does not incorporate questions relating to floor and wall type or
overcrowding. It does, however, incorporate an observation the interviewer requires regarding
the respondent's dwelling type. Individuals are regarded as deprived if their dwelling type is
either an RDP house, an extended/renovated RDP house, or an informal dwelling — shack or
hut, with an individual residing in an informal dwelling considered the most deprived. The
motivation to include RDP housing as part of the cut-off is based on Charlton (2013), who
confirms that the intention of the RDP initiative is the physical, social, and economic upliftment
of a targeted population group, specifically, the poorest of the poor. To the author's knowledge,
this has not been used in previous studies of multidimensional poverty within South Africa and
is a new contribution to this field of study.

Standard of living — asset ownership

The standard of living dimension is broken down into two categories. The first category is
information communication technologies (ICTs). The Finscope SA survey incorporates the
question: "Please tell me which of these things do you use?" in which individuals are considered
deprived if they lack ownership of at least one of the following ICTs: cell phone, computer
laptop, or telephone (fixed line). ICTs as an indicator were included in studies such as
Mushongera et al. (2017), Jackson and Yu (2023) and Djahini-Afawoubo et al. (2023).

The second category consists of a financial indicator in which individuals are considered
deprived if they lack ownership of at least one of the following financial assets: unit trusts,
education policy or plan, investment or savings policy, endowment policy, stokvel account at a
bank, tax-free savings, structured deposits/ products (e.g., Structured Investment Plan), a
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deposit account, or a call account. Financial indicators were used by Jackson and Yu (2023), as
well as international research conducted by Iwasaki and Gi-Laitly (2013) and Mahamatra et al.
(2018).

3.7 An analysis of mobile money’s effect on poverty reduction

The method used to analyse the effects mobile money adoption on poverty is based on the
model adopted by Djahini-Afawoubo et al. (2023) . In general, the econometric model adopted
can be stated as follows:

Yi = pXi + & 1)

Y; is the dependent variable of individual i, S is the vector of coefficients, .X;is a collection of
explanatory variables for individual i, and ¢ is the error term (Djahini-Afawoubo et al., 2023).
The model adopted by Djahini-Afawoubo et al. (2023) incorporates a contradictory dependent
variable, which has a 1 value when the person in question is multidimensionally poor and takes
on 0 otherwise. The censored deprivation of Akire and Santos (2011) is therefore used and
adjusted so that C; > &, Ci(k) = 1, and Ci< K, Ci(k) = 0.

Empirical evidence suggests that mobile money has a positive effect on poverty reduction. Suri
and Jack (2016) suggested that introducing the M-PESA mobile money scheme lifted more
than 190,000 Kenyan households out of poverty. The impact was driven mainly by an increase
in the efficiency of the allocation of consumption and a change in financial behaviour related
to savings and financial resilience. In measuring the adoption of mobile money, obstacles have
occurred, particularly looking at multidimensional poverty, whereby the existence of
bidirectional causality between mobile money and poverty. According to Lai et al. (1998),
social resource theory states that an individual's access to resources dictates their access to
information. An example of social resource theory is that a person with more considerable
socioeconomic resources is more knowledgeable about existing financial services and products
and is, therefore, more likely to adopt one of these financial products (Zhang et al., 2012), such
as mobile money.

Due to the endogenous nature of mobile money in this study. Like Djahini-Afawoubo et al.
(2023), an instrument variable analysis will be incorporated using an instrument that affects
mobile money use but remains ineffective to poverty. Jack and Suri (2014) and Afawubo et al.
(2020) utilised the travel time to the closest possible mobile money service provider as the
instrument variable, while Djahini-Afawoubo et al. (2023) used distance as an identifier to the
nearest mobile money agency. The rationale for using this instrument is that the closer a person
is to a mobile money agency, the more likely and frequently the individual will utilise mobile
money services. Using this instrument may introduce complications as the travel time to a
mobile money service provider depends on the means of transport and may be a factor in an
individual's income. Intuitively, this implies that multidimensionally poor individuals may take
longer to reach mobile money services and will use this service less than those not
multidimensionally poor.

As the distance to the nearest mobile money agency and time taken to reach a mobile money
agency are not available data in the questionnaire, a ranking system is used based on the number
of functions used via mobile money services and mitigate any possible endogeneity bias. The
functions used to rank mobile money services usage are as follows:
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Buy airtime.

Transfer cash to an individual from the same bank.

Transfer cash to an individual from a different bank.

Apply for a loan or an overdraft facility.

Transfer money from your account to someone without a bank account, who can then
access it via an ATM or elsewhere with a PIN code that is sent to their cell phone.

Use of mobile money to send money to dependents outside of the household.

gk owbdpE

1S

This variable is ranked from zero to four, with "zero" being the individual uses none of these
functions, 'one’ being the individual uses at least ‘one' of the functions via mobile money
services, 'two' is the individual uses at least 'two' of the services, and four being an individual
uses all of these functions. Intuitively, the more functions the individual uses, the more
frequently that individuals use mobile money services. Even though Jack and Suri (2014),
Afawubo et al. (2020) and Djahini-Afawoubo et al. (2023) used a different variable, the authors'
rationale for using distance from, or travel time to a mobile money service provider is to
determine the frequency of use of mobile money services. The frequency of mobile money
usage is achieved using the ranking system suggested above.

Therefore, A two-stage least squares method will be applied with the instrument used in the
first stage to derive values for the second stage. The first stage using the instrument can be
written as follows:

Y= ﬁo + ﬁllvmmusage +X,Bx + M (2)

Where Y represents mobile money adoption, 1Vmmusage IS the instrument variable (mobile money
usage), X represents the vector representing the other control variables, fo, f1, and fx are the
coefficients to be estimated, and p is the error term.

As Y (multidimensional poverty) is a variable taking on a finite number of responses (i.e. y =1
for multidimensional poverty, and y=0 for no existence of multidimensional poverty, similar to
Djahini-Afawoubo et al. (2023), a linear probability model (LPM) for binary response is used
and is written as follows:

Prob (pov = 1|x) = a0+ a1 AMi + a2 Ki + &i 3)

Where Prob (pov = 1|x) is the probability that an individual is multidimensionally poor given
a set of explanatory variables, AM is the adoption of mobile money, ao, a1, and a, are the
coefficients to be estimated, K is a representation of other explanatory variables, and ¢ is the
error term. The LPM model for binary response is used over logistic models as it deftly
overcomes some econometric issues that arise when using logistic models (Wooldridge, 2010).

According to Wooldridge (2010), coefficients in the linear probability model have direct
interpretations making them more intuitive for interpretation compared to the log-odds ratio
produced by logistic models. Additionally, Wooldridge (2010) confirms that LPM’s can be
more robust to misspecification of the functional form or distributional assumptions compared
to logistic models, especially when the relationship between the independent variables and the
probability of the outcome is approximately linear. Furthermore, LPMs directly produce
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predicted probabilities as the linear combination of the independent variables, which may be
preferred in certain contexts where the focus is on absolute probabilities rather than odd ratios.

LPM’s do also have drawbacks when compared to logistic models. For example, Wooldridge
(2010) states that LPM’s are sensitive to outliers, influential points and heteroscedasticity. It
also assumes that effects of the independent variables are constant across all values of the
predictors which may lead to misinterpretation of results.

3.8 Description of variables for LPM for binary response model

As mentioned, the dependent variable is multidimensional poverty obtained using the Akire
and Santos (2011) method and the primary explanatory variable is mobile money adoption.
Djahini-Afawubo et al. (2020) incorporated this by following a model using five steps which
ranked the level of usage/trust in mobile money services. Similarly, Djahini-Afawoubo et al.
(2023) considered mobile money as a variable taking on the value of ‘one’ for ownership of a
mobile phone, ‘two’ if the individual knows about mobile money services, ‘three’ if the
individual used this service at least once in the past ‘four’ if the individual opened an account
specifically for mobile money services and ‘five’ if the individual displays a high degree of
confidence in the service.

Due to insufficient data, a four-step process is used in this study, where mobile money is a
multinomial variable taking on the value of ‘one’ if an individual owns at least one cell phone,
‘two’ if an individual knows that he/she can use mobile money on a cell phone, ‘three’ if an
individual has previously used mobile money, and ‘four’ if the individual has received money
via mobile money (indicating the existence of a mobile money account). Values one to four
display increasing adoption rates.

Let us consider a hypothetical example of a user of mobile money services. The starting point
is that a user must have a cell phone, which is the minimum requirement to utilise mobile money
services. Secondly, the user must know about mobile money services and how to use them.
This step is linked to the first step that Fall et al. (2015) termed 'knowledge'. Thirdly, if the
product is accessible, it is likely that an individual will test it out; however, according to
Afawubo et al. (2020), testing the service out cannot represent frequent use. Frequent use
requires the existence of an account for future transactions This step is linked to the ‘possession'
step referred to by Fall et al. (2015).

As already described, the effects of mobile money on the reduction of poverty will likely have
a positive effect by enabling the poor to financial inclusion (World Bank, 2014), increasing
individuals' resilience to shocks (Afawubo et al., 2020), and facilitating remittances to the poor
(Akobeng, 2016).

Besides mobile money adoption, other factors were considered based on empirical evidence
from Mdluli and Dunga (2022), Chen et al. (2019), Atemnkeng and Vukenkeng (2016), Hassan
and Birungi (2011) and Gebrekidan et al. (2021). Mdluli and Dunga (2022) analysed poverty
in South Africa. They found that socioeconomic factors such as whether the head of the
household was male or female, as well as the number of members within the household and
traits such as age and marital status are all statistically significant in determining poverty.
Similarly, Gebrekidan et al. (2021) measured multidimensional poverty in Ethiopia and found
similar results. Chen et al. (2019) measured multidimensional poverty in China. They found a
meaningful change in poverty when accounting for age, household income level and size, and
marital status, supporting the findings of Mdluli and Dunga (2022) and Gebrekidan et al.
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(2021). Djahini-Afawoubo et al. (2023) also found that employment status, access to health
care, and place of residence (urban or rural) significantly impacted poverty.

Empirical evidence also points towards social capital positively impacting poverty reduction.
Atemnkeng and Vukenkeng (2016) considered social capital as a significant factor affecting
deprived households. The study found that social capital is a multifaceted construct and
positively affects household welfare. Similarly, Hassan and Birungi (2011) measured the effect
of social capital on household poverty in Uganda. The authors found that social capital in terms
of membership in social organisations positively contributes to household income levels and
poverty reduction. As such, membership to a savings group or association was used to measure
social capital.

Due to the sensitive nature of South Africa's history of racial divide, studies of the determinants
of poverty within South Africa suggest that race plays a crucial role in determining poverty
levels. One such study conducted by Biyase and Zwane (2018) used the NIDS to determine the
factors that influence household welfare and poverty within South Africa. Biyase and Zwane
(2018) found that the race of the household contributes to the level of household wellbeing.
These findings are supported by Mdluli and Dunga (2022).

Table 2 presents a simple correlation matrix between the study's primary variable,

multidimensional poverty, and other main variables. As shown by the table, overall low
correlations can be seen between multidimensional poverty and other main variables.
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3.9 Scope and Limitations

This research is limited to investigating the effect mobile money has on poverty reduction
within South Africa. This research does not investigate the factors that determine the use of
mobile money as the theories underpinning the adoption of each technology stem from an ICT
field rather than a development finance field of study. This research is limited to South Africa
rather than a cross-sectional country study. Using cross-sectional country data could introduce
the risk of treating different countries and economies as homogenous entities. Further
justification for using South Africa is because it has one of the largest economies in Africa with
a fast-growing and complex financial system, allowing for easier adoption of mobile
technology such as mobile money and mobile banking. At the same time, South Africa has one
of the highest unemployment, income inequality and poverty rates in Africa. The combination
of these factors has made South Africa an interesting case for a study of the relationship
between mobile money and poverty.

Additionally, this research is limited to measuring poverty on an individual level rather than a
household or country level. The research is also restricted to measuring poverty from a non-
monetary perspective. According to Jansen et al. (2015), non-monetary poverty can be
defined as inadequate access to public services such as hospitals or schools, lack of private
asset ownership, and increased vulnerability to crime. Additionally, only 2018 FinScope SA
data has been used to derive a snapshot of South Africa's MPI and the effect of mobile money
adoption on poverty rates. The use of only 2018 data is because all indicators were only asked
in the 2017 and 2018 FinScope SA survey, making it ineffective to compute trend analysis.
Given that the scope of this study is limited to South Africa, further studies can be extended
to other developing or African countries as this research on the relationship between mobile
money and poverty reduction is relatively under-researched.
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Chapter 4
Discussion of Findings

4.1 Introduction

This chapter outlines the findings relating to the multidimensional poverty index within South Africa.
Second, the results of the linear probability model will be presented, showing the effects each covariate
has on multidimensional poverty. Lastly, the results of the robustness checks will be shown.

4.2 Assessing the proportion of the population deprived in each indicator.

Table 1 shows the headcount ratio, poverty intensity, and multidimensional poverty index of
South Africa. The headcount ratio shows that 31.61% of the population is multidimensionally
poor. These individuals are either a) deprived in all indicators within a single dimension or b)
a combination across multiple dimensions, such as having no access to clean water or sanitation
and being unemployed. We also learn that these individuals are deprived in 46.91% of the
indicators according to the poverty intensity ratio. Furthermore, the multidimensional poverty
index for South Africa was projected at 14.83%, which is the headcount ratio adjusted for the
poverty intensity ratio. This adjustment is necessary as 31.61% of the population is not equally
multidimensionally poor. Only using the headcount ratio to measure South African poverty
implies that 31.61% of the population is poor in 100% of the indicators, which is inaccurate.

Table 2 displays the percentage of the population deprived in each dimension. 68.73% of the
population were deprived of medical insurance. This represents a large portion of the population
without medical aid, a hospital plan, or a hospital cash-back plan. Closely behind this was
financial asset ownership. 66.33% of the population does not have investments, savings plans,
stokvels, unit trusts, structured deposits, deposit or call accounts, or tax-free savings accounts.
The third highest indicator was food and medical security, meaning that 31.13% of the
population has gone to bed hungry without a means to obtain food or gone without medical
treatment when needed, which, when combined with medical insurance, means that the
population is most deprived in the medical dimension.

Table 1: Poverty mtenzity, headeount ratio and multidimensional poverty index of the population

Headcount ratio (H) Poverty Intensity ratio (A) MPI
31.61% 46.91% 14 83%

Source: Author’s calenlation using FinScope 5A 2018 data

As per Table 2, 18.12% of the population is deprived from a personal work status perspective
and either unemployed and not looking for work or unemployed and looking for work. This is
followed by 15.4% of the population being deprived in terms of their dwelling, only having
access to RDP houses or informal huts or shacks. The population was least deprived in the
‘access to electricity' indicator, with only 1.86% being deprived. This is followed by 4.16%
being deprived in the sanitation indicator, having access to either a community toilet or no
access to toilet facilities.
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Tahle 2: Percentzge of the population deprived in each indicator.

Percentage of
Indicator Deprived
Dwelling Type 15.40%
Access to clean water 13.05%
Sanitation 4. 16%
Access to Electricity 1.865%
ICT Ownership 5.03%
Medical Insurance 68.73%
Financial asset
ownership 66.33%
Food and medical
security 31.13%
Education Level Attained 4.94%
FPersonal Working Status 18.12%

Source: Author’s calenlation namz FinSeope 34 2018 data

4.3 Decomposition of South Africa’s MPI

Table 3 shows each category and indicator's poverty headcount ratio (H) and poverty intensity
(A). In contrast, table 4 shows the MPI estimates by category, namely gender, race, location,
working status, and age group. As previously mentioned, the poverty headcount ratio of South
Africa is 31.61%, indicating the amount of the population considered poor, with a poverty
intensity of 46.91%, resulting in an MPI of 14.83%. Additionally, both the headcount ratio and
MPI were relatively higher for individuals who are female, black, live in rural areas and
unemployed. These findings support the empirical studies of poverty in South Africa reviewed
earlier, albeit to different degrees.

Findings show that individuals regarded as black are subject to higher levels of poverty relative
to the other ethnicities. Gradin (2013) suggests that a possible explanation for this is due to
cumulative disadvantaged characteristics of individuals considered black. These cumulative
difficulties are associated with little to no access to education and therefore education
attainment, demographic structures, and also area of residence (rural or urban). Gradin (2013)
also cites inertia of previous racial inequalities as a factor in explaining why individuals who
are regarded as black are considered poorer than other racial groups.

With regards to females being poorer than males, the UNDP (2016) states that mutually
reinforcing gender barriers exist which deprive women from opportunities and employment
that their male counterparts have easier access to. Kehler (2001), who looked at the gender
divide in South Africa, suggests that possible reasons for gender inequality is due to the
diminishing socio-economic opportunities that are available for females. Cheteni et al., (2019)
tested if geographical location impacts whether females are poor and their ability to uplift
themselves out of poverty. The authors findings show that females in rural and farm areas are
more likely to be poor compared to their male counterparts. The findings of this paper are
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consistent with many other studies which show that in South Africa, females are more likely to
be poor than males

Table 3 also shows the highest headcount ratio was unemployed individuals. Additionally,
individuals living in rural areas had the highest ratio of poor to non-poor, as shown by the
headcount ratio. Findings that individuals living in rural areas are more likely to be poor than
individuals in urban areas are consistent with the findings shown above and within chapter 2 of
this paper.

Tahle 3: MPI, Headcount Ratio (H) and Poverty Intensity (A) for gender, race, location, working status and age
group categories.

Category Indicators H A MPI
All All 31.61% 46.91% 14.83%
Female 35.53% 47 20% 16.77%
Gender
Male 26.47% 46.40% 12.28%
Asian/Indian 11.54% 37.99% 4.53%
R Black 41.87% 42 19% 20.158%
ace
Coloured 33 8BE8% 42 895% 14 55%
White 3.21% 36.76% 1.18%
. Urban 24.77% 45.54% 11.28%
Location
Rural 80.59% 45 27% 29 85%
_ Employed 17.91% 45.96% 8.23%
Working status
Unemployed 70.34% 47.59% 33.48%
16-29 3B.585% 46.56% 18.13%
30-44 30.59% 47 16% 14.43%
Age Group
45-59 27.79% 46.95% 13.05%
B0+ 24 309 47.19% 11.47%

Source: Author’s caleulation wsmg FinScope 34 2013 data

Table 4 depicts the degree to which each subgroup contributed to South Africa's overall MPI.
In 2018, 56.74% of the population consisted of females, and females contributed significantly
more to the country's overall MPI. Females contributed a total of 64.17% between males and
females towards South Africa’'s MPI. Regarding race, black individuals' contribution to South
Africa's MPI was extremely high at 82.25%. These findings were expected as black individuals
comprised 60.45% of the population.

Regarding an individual's location, 60.59% of the rural population is considered deprived
compared to only 24.77% of the urban population. The urban population contributed 61%
towards South Africa's MPI. However, this is expected as individuals in urban areas comprise
80.85% of the population. These results are aligned with the findings of Djahini-Afawoubo et
al. (2023), Agbodji et al. 2015, and Jackson and Yu (2023) when considering only the
headcount ratio. Additionally, 70.34% of unemployed individuals are considered poor,
contributing 59.03% towards South Africa's MPI. Lastly, each age group are more or less equal
in terms of the number of individuals considered poor, as well as the contribution towards the
overall MPI, besides individuals who are 60+ who had lower poverty levels and a lower
contribution towards South Africa's MPI.
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Table 4: MPI decomposition by category

Category Indicators MPI Population %  Contribution®e
All All 14 83% 100% 100%
Female 16.77% 56.74% 64.17%
Gender
Male 12.28% 43.25% 35.82%
Azian/Indian 4.53% 0.25% 151%
Race Black 20.18% 80.45% 82.25%
Coloured 14.55% 14.67% 14.40%
White 1.18% 13.09% 1.44%
. Urban 11.28% 20.85% 81.51%
Location
Rural 29 8B5% 19.12% 38.49%
Working Employed 8.23% 73.80% 40.97%
status Unemployed 33.48% 26.14% 50.03%
16-25 18.13% 29.00% 35.46%
Age 30-44 14 43% 36.98% 35.98%
Group 45-559 13.05% 21.18% 18.63%
B0+ 11.47% 12.84% 9.95%

Source: Author’s calculation using FinScope SA 2018 data

4.4 Robustness checks — Mobile money adoption and poverty reduction

As mentioned, bidirectional causality exists between mobile money and poverty. According to
Lai et al. (1998), social resource theory states that an individual's access to resources dictates
their access to information. An example of social resource theory is that a person with more
considerable socioeconomic resources is more knowledgeable about existing financial services
and products and is, therefore, more likely to adopt one of these financial products (Zhang et
al., 2012), such as mobile money. Endogeneity, therefore, needed to be tested to determine
whether bidirectional causality exists between mobile money adoption and multidimensional
poverty. A Durbin (score) and Wu Hausman tests were done to determine whether endogeneity
is present. The following hypotheses were created for both the Durbin (score) test and the Wu-
Hausman test:

e Ho: Mobile money adoption is an exogenous variable.
e Ha: Mobile Money is not an exogenous variable.

Table 5 displays the results. Regarding the Durbin (score) test, since the p-value is significant
at a 10%, 5%, and 1% significance level, we reject the null hypothesis that mobile money is
exogenous, thereby confirming the presence of endogeneity. These results align with the Wu-
Hausman test results with a significant p-value at 10%, 5% and 1% significance level. The
results of these tests justified the use of an instrument variable method.
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According to Dhrymes (2003), these tests assume that the instrument variable used is strong
and valid. Further tests were conducted to test the strength of the instrument used. In order to
test the weakness of the instrument, a first-stage regression was conducted using the
endogenous variable (mobile money adoption) and the instrument (mobile money usage). The
following hypothesis is created:

e Ho: The instrument used is weak.
e Ha: The instrument used is not weak.

The result of the first stage regression suggests that the instrument is statistically significant at
a 10%, 5%, and 1% level. According to Stock and Yogo (2002), where a single instrument is
used in a regression, the first stage F statistic must be greater than 10 to infer that the instrument
is sufficiently strong. The F statistic is seen to be 265.102, which is large, implying a
sufficiently strong instrument. We, therefore, reject the null hypothesis that the instrument used
Is weak.

Table 5 displays the results of equation (3). In the first stage, the instrument is regressed with
and without controls. The results display that the instrument is positively correlated with mobile
money adoption. This implies that the more an individual has used the basic functions of mobile
money, the more likely that individual is to adopt the service as an everyday function of his/her
life.

Results of the second stage confirms a negative and statistically significant effect of mobile
money on multidimensional poverty within South Africa. This implies that mobile money
reduces the likelihood of being multidimensionally poor. If mobile money adoption increases
by 1, poverty would reduce by 15.17%. This result could be explained by the increase in
financial inclusion of the poor after the adoption of mobile money (World Bank, 2014) and
enabling remittances between foreign workers and the poor (Aker et al., 2016). Mobile money
had the third largest effect on poverty. This could suggest that technology is starting to play a
more significant role within poorer communities in South Africa.

Additionally, a lack of education (minimum of primary school) was statistically significant and
positively correlated with multidimensional poverty. This implies that when individuals do not
have an education or lack at least a primary school education, there is a 5.91% increased chance
of being poor, all other things being equal. These results align with Gebrekidan et al. (2021),
Mdluli and Dunga (2021) and Chen et al. (2019), who found that education and poverty are
inversely related.

The results also suggest that an individual’s location or residence has a statistically significant
effect on poverty. Results show that individuals living in rural areas are 19.19% more likely to
be poor than urban residents. According to the results, an individual's location contributed the
second highest to poverty.
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Table 5: Determinants of multidimensional poverty using instrument variable and Linear Probability in 2S5LS

First-Stage Second-stage ‘
Mobile money Mobile money
adoption (without adoption (with Effect on Poverty
control variables) control variables)
Instrument MM .3302031 0.3041
(0.01025)*** (0.0186)***
Race = non-white 0.0039 .2092
(0.0242) (.0155)***
E:‘neprf;’l';’:e':; status = -0.0371 0811
(0.0252)* (.0164)***
Lack of education -0.1934 .0591
(0.0386)*** (.0261)%*
Marital status = divorced 0.0047 .0321
(0.0208)* (.0133)**
No access to medical -0.0074 .0362
(0.0185) (.0119)***
No access to social capital -0.0066 .0569
(0.0399) (.0256)**
Number in household 0.0007 .0118
(0.0058) (.0037)***
Gender = female 0.012 -.0007
(0.0199)* (.0128)
Age -0.0634 .0014
(0.0103)*** (.0073)
Location = rural -0.0747 .1919
(0.0262)*** (.0172)***
Mobile money adoption -.1517
(.0393)***
_cons 1.196877 1.566 .0608
.0102565*** (0.0661)* (.0820)
F-test 327.44 39.09 796.25
R-sq 0.0615 0.0794 0.1112
N 4995 4995 4994
Endogeneity Test
Durbin (score) test 9.52706
Prob 0.0020
Wu-Hausman F(1,4981) 9.52042
Prob 0.0020
Instrument weakness
R-sq 0.0795
Adj R-squared 0.0775
Partial R-squared 0.0505
F (1,4982) 265.102
Probability> F 0.000
SE indicated in brackets
*p<0,1.
**%p < 0,05.
*#%p < 0,01.

Source: Author’s calculation using FinScope SA 2018 data
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This is consistent with the findings of Agbodji et al. (2015), Workneh and Eshete (2021),
Djahini-Afawoubo et al. (2023) and Djahini-Afawoubo et al. (2020) also highlighted that the
number of individuals considered poor were higher in rural and under-developed areas and
lower in urban. Additionally, the results of this study showed that individuals in rural areas
underwent a significantly slower reduction in poverty compared to urban areas. This implies
that individuals in urban areas who are poor are likely to recover from being deprived faster
than individuals within rural areas who are deprived to the same extent. Workneh and Eshete's
(2021) study also found this to be true. These findings suggest that poverty reduction strategies
must be more tailored to rural residents, or there needs to be an increased focus on rural
residents compared to urban residents, or both.

The results in Table 5 also suggest that the effect of gender on poverty was small and lacked
statistical significance. The results suggest that being male or female has no statistically
significant or meaningful impact on poverty within South Africa. These results contradict the
evidence shown by Djahini-Afawoubo et al. (2020), who showed that women were more likely
to be poor than men, and the rate of poverty reduction was lower for women compared to men.
These results may be due to the continued focus on striving for gender equality within South
Africa, implying a degree of success of implemented strategies such as South Africa's gender
policy framework and the Broad-Based Black Economic Empowerment (B-BBEE) framework,
which has taken drastic initiatives to address the involvement of women in the labour market,
especially in managerial positions. The results also showed that age is not a factor in
determining the likelihood of an individual being poor. The effect of age on poverty was
relatively small and statistically insignificant. These results contradict the results of Marchand
and Smeeding (2016), who found that age has a significant effect on determining poverty.

According to the results, by far, the most significant contributor to poverty is ethnicity, with
non-white individuals contributing the most towards poverty compared to white individuals.
White consisted of individuals who were classified as Asian and white, while non-white
consisted of individuals who were classified as Indian, coloured and black. The effect of non-
white is statistically significant, and the degree of effect is large. Individuals who are classified
as non-white are 20.92% more likely to be poor compared to individuals who are classified as
white. These results align with many studies focusing on race and poverty both internationally
(Hardaway & McLoyd, 2009; Elmelech & Lu, 2004; Paschall et al.,2018) as well as locally
(Klasen, 2000; Jansen et al., 2015; Davids et al., 2022) to name but a few. This suggests that
South Africa may need additional policies focusing on providing equal opportunities within the
labour market and policies targeting a redistribution of wealth to target individuals stuck in a
‘poverty trap'.

Regarding an individual's household size, the results demonstrated a positive and statistically
significant relationship between household size and poverty. The results suggests that for small
households, poverty decreased as the household size increased. On the other hand, for large
households, the level of multidimensional poverty has gone up as the household size grew.
Based on the tests, when a household increased from one to two individuals, the level of
multidimensional poverty reduced; however, after increasing the household to three or more
individuals, the level of multidimensional poverty started increasing.

The other variables measured included no access to medical care, no access to social capital,

and employment status, which all had a positive statistically significant relationship on poverty,
that is, individuals who lacked access to medical care, individuals who lacked access to social
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capital, and unemployed individuals all had higher levels of multidimensional poverty. The
contribution level towards poverty was not as pronounced as the effects of the other variables
mentioned above.

4.5 Testing the results using robustness checks.

In order to validate the robustness of the results, the propensity score matching (PSM) method
was used. This model is widely used in literature for robustness checks when accounting for
selection bias. (Kainz & Pan, 2014; Atake, 2018; Keswell et al., 2012).

An individual who used mobile money, denoted as M; = 1, and a non-mobile money user,
denoted as M; = 0, was used in the PSM model. Y; represented the outcome of multidimensional
poverty. This meant there were two potential outcomes: Yi (Mi = 1) if an individual was a
mobile money user and Y; (M; = 0) if the individual was not. The propensity score of the PSM
model was deduced by utilising the following logit model:

Propensity scoresi= P(Mi = 1|Xj) =a + X'iff + ¢ 1)

Where M; was used to indicate whether a person used mobile money, X; denoted the set of
covariates used, and Ei was the error term for the ith individual. A causal effect of mobile
money users on poverty was assumed based on the differences between treated individuals
(mobile money users) and the control group (non-mobile money users). This guaranteed a high
level of comparability between treated and intreated groups. In order to make this comparison,
the propensity scores using Equation 1. For each individual was used to construct a
counterfactual group by highlighting an appropriate amount of individuals who don not use
mobile money services while at the same time being comparable to individuals using mobile
money services.

The covariates used in the propensity score model were based on existing literature (Djahini-
Afawubo et al., 2023; Munyegera & Matsumoto, 2016; Myeni et al., 2020). These covariates
were location, age, age squared, gender, number of individuals in a household, no access to
medical care, no access to social capital, level of education (separated by individuals who
attained high school, primary school, and no education), marital status, employment, and race.

The PSM model primarily rests on two core hypotheses: the common support condition and the
conditional independence assumption (CIA). In order for the results of the PSM model to be
plausible, the hypotheses underpinning the model need to be checked. The tests conducted were
as follows: sensitivity check proposed by Mantel and Haenszel (1959) , Kernal Density, and
Common Support Check. These tests were based on existing literature (Djahini-Afaubo et al.,
(2023). All robustness checks were conducted using Stata 17.

4.5.1 Testing Conditional Independence

Fig. 1 is a graphical representation of the means of the treated and untreated (control) group
after implementing the PSM model. The graph is a Kernal density plot using propensity scores
of treated and untreated (Raw) pre and post the use of propensity score matching (Matched).
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Fig. 1 shows that the distribution of the propensity scores for both the treated and untreated
groups prior to matching is unbalanced. Fig.1 also displays the distribution of the propensity
scores post-matching. The results show a perfect fit, meaning the PSM model successfully
achieved a balance between the treated and control groups. This implies that the treated and
control groups have the same characteristics and are more comparable in terms of observed
covariates, allowing for a more accurate estimation of the treatment effect. The perfect fit
allows the conclusion that mobile money usage is likely the only factor able to distinguish the
two groups.

Figure 9. Kdensity plot of propensity scores of treated and untreated groups pre and post-matching

Raw Matched

Density
4

0 5 0 5
Propensity score

————— Untreated Treated

Source: Author’s calculation using FinScope SA 2018 data

4.5.2 Checking for the possibility of a hidden bias

Becker and Caliendo (2007) suggest the possibility of unobserved covariates simultaneously
affecting the assignment of individuals into treated and untreated groups based on an outcome
variable (multidimensional poverty in this case), often referred to as hidden bias. In order to
overcome the problem of hidden bias, a sensitivity analysis is conducted as suggested by
Rosenbaum (2002). The mhbounds function was used to conduct a Mantel and Haenszel (1959)
analysis for differing gamma. Gamma can be defined as the divergence of probabilities of the
assignment to treated groups based on unobserved variables (Rosenbaum, 2000). Table 6
displays the results of the sensitivity analysis.
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Table 6: Mantel and Haenszel (1959) sensitivity analysis

Gamma Q_mh+ Q_mh- p_mh+ p_mh-
1 7.81559 7.81559 2.8e-15 2.8e-15
1.02 8.02176 7.61154 5.6e-16 1l.4e-14
1.04 8.22365 7.41117 1.1e-16 6.3e-14
1.06 8.4222 7.21507 0 2.7e-13
1.08 8.61753 7.02308 0 1l.1e-12
1.1 8.80976 6.83503 0 4.1e-12
1.12 8.99901 6.65075 0 1.5e-11
1.14 9.18537 6.4701 0 4.9e-11
1.16 9.36895 6.29294 0 1.6e-10
1.18 9.54984 6.11913 0 4.7e-10
1.2 9.72813 5.94856 0 1.4e-09
1.22 9.9039 5.78109 0 3.7e-09
1.24 10.0772 5.61663 0 9.7e-09
1.26 10.2482 5.45505 0 2.4e-08
1.28 10.4169 5.29627 0 5.9e-08
1.3 10.5834 5.14018 0 1.4e-07
1.32 10.7477 4.98669 0 3.1e-07
1.34 10.91 4.83572 0 6.6e-07
1.36 11.0702 4.68718 0 1.4e-06
1.38 11.2284 4.54099 0 2.8e-06
1.4 11.3848 4.39709 0 5.5e-06
1.42 11.5392 4.25538 0 .00001
1.44 11.6919 4.11582 0 .000019
1.46 11.8428 3.97833 0 .000035
1.48 11.992 3.84285 0 .000061
1.5 12.1395 3.70932 0 .000104
1.52 12.2854 3.57768 0 .000173
1.54 12.4297 3.44787 0 .000283
1.56 12.5725 3.31985 0 .00045
1.58 12.7137 3.19357 0 .000703
1.6 12.8535 3.06897 0 .001074
1.62 12.9918 2.94601 0 .001609
1.64 13.1287 2.82465 0 .002367
1.66 13.2643 2.70483 0 .003417
1.68 13.3985 2.58653 0 .004847
1.7 13.5314 2.4697 0 .006761
1.72 13.663 2.3543 0 .009279
1.74 13.7934 2.2403 0 .012536
1.76 13.9226 2.12765 0 .016683
1.78 14.0505 2.01634 0 .021882
1.8 14.1773 1.90631 0 .028305
2_mh+: Mantel-Haenszel statistic (assumption: overestimation of treatment Effect)

2_mh: Mantel-Haenszel statistic (assumption: underestimation of treatment Effect)

p_mh+: significance level (assumption: overestimation of treatment effect)

p_mh: significance level (assumption: underestimation of treatment effect)
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Source: Author’s calculation using FinScope SA 2018 data

The gamma for the test was set between 1 and 1.85 with intervals of 0.02 to determine the effect
of increasing gamma across all intervals. At gamma = 1.0, the Mantel Haenszel statistics are
highly significant (very low p-values) under both overestimation and underestimation
assumptions. As the gamma increases, the Mantel-Haenszel statistic remains significant at a
1% level for all levels of gamma besides a gamma of 1.74 and above, which is significant at a
5% level. This indicates a strong association between treatment and outcome. Even at gamma
= 2.8, the Mantel-Haenszel statistics are significant. However, the p_mh+ starts to increase
(from 0 to 0.028305), suggesting a possible decrease in significance under the assumption of
overestimating treatment. This suggests there is a degree of sensitivity to extreme levels of
gamma. Therefore, the presence of unobserved factors concurrently affecting the allocation into
treated groups and the outcome variable may only be present at extreme levels of gamma.

4.5.3 Test of Common Support

The similarity of propensity scores between treated and untreated groups were checked. The
results of the test are displayed in Table 7. The results of the test show that the common
support region is [.13824998, .44610922]. As common support exists, it implies that the
similarities between the treated and untreated groups were sufficient to make a valid
comparison between the two groups. Table 8 provides estimates of the propensity scores. The
table also shows the inferior bound, the number of treated and controls for each block. The
total blocks is six which ensures that the mean propensity score is not different for treated and
untreated groups in each block. The distribution of the treated and control within the final
blocks was arranged with the inferior bound of each block.

4.5.4 The relationship between mobile money and poverty

In order to test the effect of mobile money on multidimensional poverty, several matching
methods were used, namely, nearest neighbour (NN), kernel, stratification and radius. These
matching methods were used to test the robustness of the results. These results are displayed in
Table 8. Regarding the NN method, a treated group was matched with a untreated group based
on the most similar propensity score. This was set with a caliper of 0.01 to avoid needing to
match unique scores.

Overall, the outcome confirms mobile money's positive effect on multidimensional poverty.
The average treatment effect on treated vary between -0.0697 and -0.10074. This variation
between the two models is relatively small, suggesting that all matching methods achieved
reasonably consistent results. The ATT suggests that the probability of being poor decreases by
between 6.97% and 10.07% when the individual is a mobile money user, holding all things
constant. The matching methods were all statistically significant, albeit to varying degrees of
significance. As mentioned, the effect of mobile money and its poverty reducing nature is likely
a result of an increase in financial inclusion of the poor after the adoption of mobile money
(World Bank, 2014) and aiding in remittances between the poor (Aker et al., 2016).
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Table 7: Estimated scores and common support results

The region of common support is [.13824998, .44610922]
Description of the estimated propensity score in region of common support
Estimated propensity score

1%
5%
10%
255

50%

75%
Q0%
955
Q9%

Percentiles
0054085
0149001
020984
041805

A585708

2370504
281938

3043536
43768975

Smallest

00165981
0023724
0024218
026825

Largest
4817185
ABG57ES
ABG57ES
1

Q_!;;_; 4 9495
Sum of wet. 4 955
Mean 1505204
Std. dew. 072064
Variance 0114932
Skewness 4341729
KEurtosis 3.046732

Step 1: Optimal block number

Total Blocks =6
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Step 2: Balancing property — Propensity score

Balancing - Satisfied

eeeeee

Inferior of block of =~ Mobile money usage Total
block of pscore 0 1
0 646 9 655
.025 938 36 974
05 296 15 311
1 987 213 12
2 1317 437 1.754
4 60 41 101
Total 4244 751 4995
Source: Author’s caleulztion uvsimg EinScope 54 2013 data
Table 8: Matching methods and average treatment effect on treated (ATT)
Matching method Al ATT
Treated Control ATT
Mearest Neighbour 751 1003 -0.07
[0.022)**
Kernel 550 3578 -0.06597
[.01735)**
Stratification 550 3630 -0,10074
{0.00103)*
Radius 750 1030 -0.07395
[.01658)%*

Source: Author’s calculation using FinScope SA 2018 data

For policymakers and regulators to significantly reduce poverty in South Africa and achieve
SDG goal 1 of completely eliminating poverty in all forms, the results show that focus should
be placed on mobile money adoption as an additional factor. These policies should also target
the vulnerable and previously disadvantaged groups, specifically the non-white and individuals
without the necessary education to reverse the cycle of poverty. Additionally, promoting mobile
money adoption amongst individuals in rural areas would accelerate the reduction in poverty
as these groups are considered more multidimensionally poor than individuals in urban areas.
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Chapter 5
Conclusions and Recommendations

5.1 Introduction

Many studies measure poverty using monetary measures within South Africa. However, only
so many studies analyse multidimensional poverty using an MPI approach. Poverty rates
continue to be one of the more essential areas for the government to focus efforts due to the
high levels of poverty seen within South Africa. As poverty levels have been consistently high,
it is important to identify additional tools to help combat them. Thus, this paper studies the use
of mobile money as an additional tool for poverty reduction, specifically within South Africa.
Firstly, this paper incorporates the Alkire and Santos (2011) method to calculate a MPI using
both the headcount ratio (H) and the poverty intensity (A). In order to determine the degree of
effect mobile money has on poverty, a linear probability model was used with a two-stage least
squares model. Additionally, an instrument was used to address this endogeneity issue due to a
two-way causal relationship between mobile money and multidimensional poverty. This paper
also used a PSM to test robustness of results.

5.2 Summary and Policy recommendations

Based on the data collected in South Africa, the results indicated that South Africa had a poverty
headcount ratio of 31.61%. This suggests that 31.61% of the population is deprived of at least
a third of the indicators used. We also learn that these individuals are deprived in 46.91% of
the indicators according to the poverty intensity ratio. Furthermore, the MPI for South Africa
was calculated to be 14.83%, which is the headcount ratio adjusted for the poverty intensity
ratio.

The implications of apartheid caused severe rates of poverty and inequality within South
Africa, especially for women and children (Nnadozie, 2013). The South African government
has attempted to address the high rates of poverty and increase the overall standard of living of
population groups and geographic locations via targeted strategies and regulations. As shown
by the empirical findings in this study, individuals considered non-white, living in rural areas,
and unemployed, by far, contributed the most towards South Africa’s MPI. Additionally,
individuals who were considered non-white, living in rural areas, and unemployed had the
highest MPIs. Much reform is still required regarding these indicators, and focus should be
placed on the rural-urban gap regarding access to necessities such as education, social services,
electricity and healthcare.

According to our sustainable development goals, goal six and seven focus on adequate access
to sanitation and clean water; however, individuals in poorer communities still use buckets for
sanitation purposes (Nhamo et al., 2019). This suggests that additional policies are required to
increase access to sanitation and clean water. Additionally, this paper reveals that a significant
portion of the population is deprived of medical security and financial assets. According to
Neely and Ponshunmugam (2019), scarcity of resources, transportation, and social networks,
all rooted in South Africa's economy and racial discrimination post-apartheid, are the main
factors that dictate individuals' access to health care. Policies should target improved access to
these indicators to see a significant decrease in South Africa's overall multidimensional poverty
levels.
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The results further indicate that race, location (urban and rural), and mobile money usage have
the most significant effect on poverty. In contrast, other indicators such as education, marital
status, and number of individuals in a household have a more negligible, statistically significant
effect on poverty. Education still, however, remains an essential dimension for poverty
reduction. Even though the general level of education has improved within South Africa, there
has not been much success in improving the overall quality of education (\Van der Berg, 2007).

According to Van der Berg (2007), despite the government's increasing educational
expenditure, it has done little to improve educational performance. The unequal quality of
education of children from poor socioeconomic backgrounds stunts their early learning
performance, which leads to learners performing poorly (Spaull & Kotze, 2015). Furthermore,
Van der Berg suggests that the quality of education is more important than years of schooling.
The government requires additional focus to improve education within South Africa, especially
for non-white children in the education system, which is crucial in reducing racial earnings.

Multiple matching methods were used to determine how mobile money affects poverty. All
methods confirmed a positive statistically significant effect. This suggests that for policymakers
to fast-track poverty reduction within South Africa, focus should be placed on improving the
adoption of mobile money, especially for individuals not already using traditional bank
accounts for transacting. Okello et al. (2020) suggested that tax breaks offered when using
mobile money services could be a meaningful method of promoting use of mobile money
services which would accelerate the growth of financial inclusion.

5.4 Avenues for future research

This research is limited to investigating the effect of mobile money on poverty reduction within
South Africa and does not investigate the factors that determine the use of mobile money. This
is mainly because the theories underpinning the adoption of each technology stem from an ICT
field rather than a development finance field of study. Future research could focus on the
theories underpinning the individuals decisions to adopt and use mobile money. Additionally,
according to Djahini-Afawoubo et al. (2023), using mobile money also has undesirable
consequences, such as money laundering and fraud, which are not analysed in this paper. Future
research may focus on mobile money's less desirable socioeconomic effects.

Furthermore, this paper examines the effects of mobile money on poverty reduction in 2018
within South Africa. This eliminates the ability to conduct a trend analysis to measure the
effect over time. Additional research in this field can be conducted over multiple years to
determine mobile money's effect on multidimensional poverty over time. The research is also
restricted to measuring poverty from a non-monetary perspective. According to Jansen et al.
(2015), non-monetary poverty can be defined as inadequate access to public services such as
hospitals or schools, lack of private asset ownership, and increased vulnerability to crime. The
effect of mobile money on poverty reduction measured in monetary terms is relatively under-
researched within South Africa. Given that the scope of this study is limited to South Africa,
further studies can be extended to other developing or African countries, as this research is
one of the first to measure the relationship between mobile money and poverty reduction.
Further studies could also measure this relationship, including subjective variables as
correlates of poverty.
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Appendix A

TABLE OF DESCRIPTIONS

Variable Obs Mean Std. dev. Min Max

Location 4995 | .190991 .3931213 0 1
Age 4995 | 2.162162 1.019891 0 4
Gender 4995 | .5673674 4954905 0 1
Number in household 4995 | 2.879279 1.744618 1 15
No access - Social 4995 | .9371371 2427404 0 1
No access - Medical 4995 | 1.264865 .5303341 1 3
Marital Status 4995 | .6192192 4856274 0 1
Education 4995 | 1.054855 .2574364 1 3
Employment 4995 | .2158158 4114283 0 1
Race 4995 | .750951 4325056 0 1
MMadoption 4995 | 1.261662 .7011359 0 4
Instrument 4995 | .1961962 .5267623 0 5
Multidimentional Poverty 4995 | .299159 .4579355 0 1
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