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Abstract
THE ROLE OF MOBILE MONEY IN FACILITATING RURAL ACCESSTO
FINANCIAL SERVICESAND THE RESULTANT EFFECT ON HOUSEHOLD

WELFARE: EVIDENCE FROM UGANDA
Ggombe Kasim Munyegera
Main Advisor: Tomoya Matsumoto
September, 2015

Access to financial services is crucial for devetemt as it enhances capital funds
mobilization and consumption smoothing, subsequeetlucing poverty and vulnerability.

However, majority of the population in developinguatries have no access to basic
financial services, especially in rural areas whach often underserved or unserved by
formal financial institutions. Mobile money — adincial product that allows users to make
financial transactions over the mobile phone —lieen partially bridging this gap in many

emerging states especially in Sub-Saharan Afriea twe past decade. In Uganda, mobile
money was introduced in 2009 and currently, ovemilBon people have subscribed to the
service. However, despite the general consensusi@saholars and policy makers about
the enormous potential of this financial producbtmst financial access and usage in rural
areas, empirical evidence is hardly available. Mwee, there is scanty empirical evidence
on whether mobile phone-based access to finanealices translates into improved

welfare for its users. Using household data fronvlldges, this dissertation investigates



the role played by mobile money in stimulating faeing, credit and remittance behavior
of rural households and whether this translates wlfare improvements for the user
households. The study finds that mobile money useeases the likelihood of saving,
borrowing and receiving remittances, which is mpdssible by the reduction in transport
and transaction costs associated with the servides.study further finds that the amount
of savings, credit and remittances increases withil® money adoption, which translates
into an increase in household consumption per axplivalent. These results imply that,
through enhancing access to financial services,iljnaboney improves the financial

behavior of rural households and in turn increasesr welfare. Designing pro-poor

financial products may thus be an effective styategfoster financial inclusion and reduce

both poverty and vulnerability.
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Summary
It is generally believed that financial sector depenent has a positive association with
economic development and that access to finaneraices helps people to better manage
funds, raise capital for productive investment antboth their consumption. However, a
large proportion of the population in developinguetrsies is excluded from the formal
financial services and this curtails their capatityundertake productive ventures to uplift
their livelihoods. Various reasons explain the mgjaxclusion, including long distance to
the financial institutions which imposes high cdstserms of transport fees and travel time,
high service cost and the cumbersome documentaéiquired to open bank accounts.
These constraints often disproportionately resttiet rural poor from using financial
services especially given the relative urban cotraéon of formal financial institutions in
developing countries. Those excluded from the fdorfiteancial system often resort to
informal and risky alternatives like burying monewnderground as a form of saving,
borrowing from individual money lenders at extreynblgh interest rates and physically

travelling long distances to hand-deliver remite@fands.

The recently introduced mobile money service wlatbws users to make basic
financial transactions over the mobile phone hanlseadily bridging this gap, notably in
Africa. The rapid rate of dissemination of mobiteoney is supported by four major
considerations. First, with over 60 percent of édns owning at least one mobile phone,
the mobile money service is more accessible byulred poor and the establishment cost is
relatively lower than that of formal financial itstions which would need to incur high

fixed costs to establish branches in rural locatiaith uncertain demand for bank services.



Secondly, general lack of access to formal findrdetforms presented mobile money as a
viable alternative. For the majority of the ruralop with limited or no access to the formal
financial services providers, mobile money is by flae most viable financial product
available to them. This partly explains its relatywhigher dissemination speed in Africa
than in other regions like Asia. Third and closkhked to the previous consideration is
that the widely distributed mobile money agentskesm and cash-out centers) across rural
communities makes mobile money services attrattitbe rural populace as it reduces the
associated travel time and transport costs of ufimancial services. Lastly, for some
specific financial services, the service fees chdrfy mobile money are considerably
lower than that of commercial banks and MFIs, altjfo this largely depends upon the

amount transacted.

This dissertation investigates whether mobile moimaproves the financial
behavior of rural households in Uganda by bringsegvices closer to them and the
resultant welfare effect of access to financial/ees. Data used in this analysis is drawn
from two surveys conducted in Uganda; Research owme®, Environment and
Agricultural Technology (RePEAT) conducted in 2042d the Mobile Money Survey
conducted between June and July 2014 (hereaftel204M). These surveys focus basically
on rural households who often tend to be finangiakcluded and thus they offer a good
sample for this analysis. The study first invesegawhether the presence of a mobile
money user in the household has an effect on #ediHbod of saving and borrowing
money and receiving remittances from family membensl friends. The study then

analyzes the difference in the respective amountariey saved, borrowed and received in



remittance between mobile money user-householdsnandusers, conditional on using
these services at all within one year before theesu Finally, the study analyzes the
welfare improvement measured by a change in holdelumsumption expenditure per

adult equivalent, brought about by the adoptiomobile money.

In both RePEAT and MM2014, comprehensive houseleldl and community-
level information was collected. Household-leveformation drawn from RePEAT
includes household consumption expenditure froncivielfare indictors are constructed,
household demographics, land and household asdeindg® usage of mobile money
services, health, education and crop productione Tommunity survey captured
information on the condition of roads in each \g#aand the physical distance from the
village center to main markets and district headgus where most services (including
banking services) are often concentrated. MM20leited information on household
usage of financial service providers — commerci@hls, mobile money, microfinance
institutions (MFIs) and Savings and Credit Assacra(SACCO) — as well physical access
to financial service services measured by the wistdrom the village center to each of the
four financial service providers. This distance meea is used to analyze how proximity to
the service center influences the household’s oeci® use the services offered by the
respective financial institutions, to investigate tgeneral consensus in the literature that
long distance hinders financial service adoptiome Burvey also collected information on
the amount of money saved, borrowed and receivednmttances by household members

in one year before the survey, which constitute datgome variables in the analysis.
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The study seeks to test two main hypotheses; (1bilenanoney increases
proximity to financial service centers and reduties travel time and transport costs
associated with financial service usage which,um,tinduces households to adopt these
services and increases the amount of the respesgivéces transacted by the members of
user households and (2) through facilitating sasjifsgprrowing and remittance transactions,
mobile money provides a platform for householdssegaifunds to augment their
consumption expenditures, which improves their arelf | therefore expect to find a
significant difference in the likelihood of a hohsé&d saving, borrowing and receiving
remittances and in the transaction amount of eachice between mobile money user-
households and non-users. | also expect to findbstipe and significant association
between mobile money adoption and household consompexpenditure per adult
equivalent, which, supposedly, results from theagcked access to financial services. To
the best of my knowledge, no study has analyzedeffext of mobile money on rural
financial behavior, particularly the facilitatiorf savings and credit. Moreover, no study
has empirically analyzed the welfare impact of nelmoney in the specific context of

rural areas with limited or no coverage by formahhcial institutions.

The study finds that having at least one membethe household who uses
mobile money services is associated with a highlithood of saving, borrowing and
receiving remittances and an increase in the amofinhoney saved, borrowed and
received in remittances from family members andnfiis. Another finding of the study is
that the distance to the mobile money agent hagrdfisantly negative association with

both the household’s likelihood and frequency ahgsnobile money services. Contrary to

Vil



the general expectation, there is no systematmcagsn between the distance to the bank,
MFI and SACCO and the likelihood and use frequeotyhese institutions. A possible
explanation as to why distance to the bank doessigpiificantly enter the household’'s
decision to use bank services in this contextas this decision may depend more on the
household’s asset wealth or income which makeffatdable for household members to
travel and access bank services as far as hundfd&esmeters in the district town. In fact,
the study finds a strong positive correlation be&wéhe value of household assets and both

bank account adoption and the frequency of usimd sarvices.

A further finding of the study is that householdsonuse mobile money services
experience a notable improvement in their welfasindicated by an increase in their real
consumption per adult equivalent relative to thiath@ir non-user counterparts. Results
reveal that the main mechanism of this welfarectfie the facilitation of remittances; user
households have a higher likelihood and annuaugaqy of receiving remittances and the
amount of remittances received is significantlyn@gthan that of non-users. This therefore
implies that mobile money provides a cheap, fast @nvenient channel through which
rural households receive financial support from roera of their social networks living
and/or working outside the village, which in turongplements their consumption budgets.
In support of this conjecture, data reveals thard®0 percent of the remittance money
received by the sample households is used to sueple household consumption

expenditure.

viii



The findings of this study unravel the potentiderthat mobile money plays in
bridging the financial access gap that is charatierof most rural areas in Uganda
particularly and in many developing countries gatgr The findings therefore have an
implication that designing cheap, easily accessablg convenient financial products could
partially relax the financial access constraint rafal households and improve their
financial behavior. The results further imply tisaaling up mobile phone-based access to
financial services should be emphasized and incatpd into poverty alleviation strategies.
Indeed, the welfare improvement found in this stadya result of mobile money adoption
indicates that rural households could be redeemted &cute poverty and vulnerability by
enhancing their access to affordable financial isesy which, in turn, could boost their

ability to invest in productive assets and smoathscimption.
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CHAPTER 1

Introduction

Scholars widely concede that a well-functioning desleloped financial sector is
integral to economic development through its ralemobilizing funds for productive
investment, aiding in the better management of gusuad risk management (World Bank,
2012; Levine, 1997). For the financial sector tharce the financial inclusion needed for
economic transformation, financial services needo¢éoboth accessible and affordable
especially to the most vulnerable groups (Dupas Rolinson, 2013; Odhiambo, 2009).
Enabling access to a cheap savings platform aadingl the credit access constraints that
characterize many poor people in developing coesitdould potentially make massive
contribution to poverty alleviation by boosting duztive investments and asset acquisition
(Dupas and Robinso, 201Bernajee et al., 2009; Jalilian and KirkpatrickD2D Empirical
evidence also suggests that access to a cheap aneldiemittance channel promotes both
formal and informal risk sharing mechanisms andsaamption smoothing, ultimately
reducing socio-economic vulnerability (Mbiti and We2011; Jack and Suri, 2014;
Kaboski and Twonsend, 2011). However, access teetbasic financial services is still a
mystery for majority of the world’s poor whose atyilto undertake livelihood-augmenting
strategies and safeguard against their idiosyrcvatnerabilities is curtailed, especially in

developing countries (Beck et al., 2004; DemirgligiKand Klapper, 2012).

In many developing countries, financial exclusiatraes from eithger supply-

side considerations which limit physical accesdimancial institutions or demand-side



factors that discourage some people from using aveblable financial services, or a
combination of both considerations. The major syygide factor is the distance to the
financial institutions which is directly linked tbe tendency of formal financial institutions
like commercial banks and microfinance institutidosconcentrate in urban areas with
limited or no rural coverage (Pendrosa and Do, R0Ifekking long distances to access
financial services in urban locations is associateidh high transport, time and
inconvenience costs which deter potential ruraktdassers from adopting these services.
The high transaction costs associated with mosh@fformal financial services is one of
the key demand-side limitations to financial sesvadoption which is exacerbated by low
incomes of potential users (Dupas and Robinson3R2@ther demand-side factors often
cited in the literature include socio-economicidri€, religious and cultural considerations
like gender, ethnicity, cultural beliefs and retigi (Johnson and Nino-Zarazua, 2011,

Sarma and Pais, 2011).

Evidence shows that the lack of access to basandiial services increases the
vulnerability of poor households to idiosyncraticdacovariate shocks to their incomes
sources (Dupas and Robinson, 2009, 2011; Dupas,e20d44). With formal insurance
markets gravely underdeveloped in many developmgties (Townsend, 1994), credit-
constrained households are exposed to income amslicgption declines associated with
weather shocks like droughts and floods (Ringleal¢t2011; Ito and Kurosaki, 2009; Jack
and Suri, 2014; Kurosaki, 2006; Dercon et al., 30Moreover, the absence of a cheap and
convenient remittance platform exacerbates theilihalof households to engage in

informal risk-sharing mechanisms through remittaesehange with their networks of



family members and friends in distant locatiddack and Suri, 2014; Munyegera and

Matsumoto, 2014).

Mobile money — a financial product that allows @se&r access financial services
over the mobile phone — has been gradually chantfingfinancial access situation for
many people formerly excluded from the formal fici@h sector especially in Sub-Saharan
Africa (Hughes and Lonie, (2007). Unlike formaldimrcial institutions which require costly
establishment of bank branches, mobile money ses\ace offered via the mobile phone,
which makes it easier to infiltrate the rural pagmd in Africa given that over 60 of the
continent’s population has access to a mobile pl{@fearld Bank, 2013). The penetration
speed is made even faster by the wide spread oflenoloney agents in many rural areas,
making cash-in and cash-out transactions fastemao@ convenient. Thus, by increasing
proximity to financial service centers and the hesu reduction in transport, time and
transaction costs, mobile money is anticipatedutthér enhance financial deepening by
boosting financial service uptake among the rugarpwith implications for poverty and
vulnerability reduction (Aker, 2011; Mbiti and Wgei2011). Indeed, mobile money has
been reported to facilitate domestic remittanceectvely buffering consumption
expenditure against illness and weather shockk (dad Suri, 2014). In the agricultural
sector, remittance funds exchanged via SafaricoM®ESA in Kenya have been
documented to partially relax credit constraintseth by smallholder farmers, allowing

them to increase agricultural commercialization tamch incomes (Kikulwe et al., 2014).



Existing studies on mobile money have documentedmpact on remittances
and the resultant welfare improvement and riskisgarenhancement. Although the
primary function of mobile money is to facilitategr-to-peer remittances, its secondary
functions as store of value and a channel for trextthange and electronic payment for
goods and services are rapidly evolving. This trimedefore provides a base for the general
consensus in the literature that mobile money castitally induce savings and credit
access (Mbiti and Weil, 2011; Morawczynski, 200Bpwever, this potential is barely
empirically investigated. Moreover, investigatingetclaim that mobile money has the
potential to bank the unbanked and improve theilfan@ requires special focus on the
formerly excluded groups, for example the ruralmpediich has not been given particular

attention in the literature.

This dissertation pursues two main objectives iragempt to fill the gap in the
literature; the first objective is to analyze thader played by mobile money in boosting
physical access to and usage of financial senacasng rural households. This attempt is
inspired by the general claim in the literature thabile money has the potential to bail out
vulnerable groups from financial exclusion, esplgcthe poor and rural population (Mbiti
and Weil, 2011). The dissertation therefore gigpscific emphasis on (i) analyzing the
effect of mobile money adoption on the likelihoddht a household saves, borrows and
receives remittances as well as the amount of ithendial services transacted and (ii)
exploring the association between distance to Grarservice providers and the usage of
these financial institutions. The second objecisv® analyze the welfare effect associated

with access to mobile money services. As literahas suggested poverty alleviation and



consumption smoothing effects of financial acc&3gdhfjambo, 2009; Beck et al., 2004), |
seek to investigate whether mobile money adoptianstates into changes in household

consumption expenditure per adult equivalent.

| find that mobile money, through reducing distateservice centers, boosts the
adoption of financial services — savings, remiteanand credit — and significantly increases
the amount of the respective services transacteatéoyural households using this financial
innovation. The study also finds that householdst #dopt mobile money experience
positive and significant welfare improvements aslidgated by the increase in their
household per adult equivalent consumption. Thesknigs carry vital policy implications:
First, they hinge on the need to design pro-pawricial products as one way of leveraging
the financial access constraint that characterimemy vulnerable, poor and rural
households. Secondly, access to an affordabledialgproduct indeed has a great potential
to reduce poverty and improve welfare. This disdem therefore recommends that
enabling access to financial services by low-incgmeple should be incorporated into

national poverty alleviation strategies in partesuhnd development plans in general.

The rest of the dissertation is organized as falo@hapter 2 reviews existing
literature on financial access and its developmepiact and identifies the concerns that
have not been given adequate attention in theatitez, which this dissertation seeks to
address. Using the third and fourth rounds of tlAREAT survey (2009 and 2012),
Chapter 3 analyzes the welfare effect of mobile eyoadoption, measured by household

consumption per adult equivalent. By categorizingdehold consumption expenditure into



food expenditure, non-food basics (including edocat health and household semi-
durabless) and social contributions, the chaptsy dlustrates the differential response of
these consumption components to mobile money acdes®srder to understand the

mechanism through which mobile money could affesudehold welfare, the chapter
further analyzes the association of mobile monegppddn with three measures of

remittances — the likelihood of a household recgjvwiemittances, the number of times a
household receives remittances annually and thesmonding total value of remittances
received one year before each survey period. Chapthen uses household-level and
community-level data from the fourth round of ReFE#onducted in 2012 and the Mobile
Money Survey conducted in 2014 (MM2014) to analyiae effect of mobile money

adoption on the household’s likelihood of makingaficial transactions — savings, credit
and remittances in the context of rural Uganda. dhrepter also analyzes the effect of this
financial platform on the amount of money savedydeed and received in remittances.
Chapter 5 summarizes the findings from the emgimoaestigations conducted in Chapters

3 and 4 and draws policy recommendations basedese tresults.



CHAPTER 2

Background and Literature Review

2.1 Introduction

Access to financial services has been documentédve a remarkable impact on
economic development (Arestis and Demestriades/;1B8hg, 1986; Patrick, 1966; Levine,
1997; King and Levine, 1993). It is generally betid that the poor have the potential to
gradually accumulate savings, undertake produdtivestment ventures and engage in
consumption smoothing strategies to improve thedtfave given access to affordable
financial services (Prina, 2015; Dupas and Robin2@1i3). Existing literature has thus
highlighted the lack of access to basic financalges — savings, remittances, credit and
insurance as a major factor aggravating poverty \anderability in many developing
countries(Prina, 2015; Jalilian and Kirkpatrick, 2005; Bestkal, 2004; Demirguc-Kunét

al., 2008; Odhiambo, 2009).

This chapter highlights the existing literatureklimg financial access and economic
development in general and poverty and vulnergbikduction in particular. The major
factors behind financial exclusion in developingicoies are also presented briefly in the
chapter. The chapter then gives an overview ofcilmeent financial access situation in
Uganda, purposely to illustrate the access gapobialsgroups and geographical divides.
The evolution of mobile money services in the copind also discussed in the chapter to
shed light on the prospects of this financial platf to relax financial access constraints

especially among the people formerly excluded ftbenformal financial sector. Lastly, the



chapter reviews existing literature on the dissetnom of mobile moneyits potential role
in bridging the financial access gap and the raatllevelopment impact especially in Sub-

Saharan Africa.

2.2 Background

2.2.1 The evolution of mobile money servicesin Uganda

In March 2009, Mobile Telephone Network (MTN) — fleading Mobile Network Operator
in the country — establishedTN Mobile Moneythe first mobile money platform in the
country, inspired by the massive success of SaferEe M-PESA in Kenya which was
launched in March 2007. Airtel Uganda — formerlyrZa embraced the product by rolling
out Airtel Moneyin June the same year. This new financial innovaproved to be an
efficient way for telecom companies to increasertimarket shares by widening the range
of services available to their clients. This atteacUganda Telecom to introdubé Sente

in March 2010, followed byVarid Pesafrom Warid Telecom in December 2011 and
Orange Moneyfrom Orange Telecom in the first half of 2012 (dga Communications
Commission-UCC 2012). Currently (2015), there dmedé major MNOs offering mobile

money services after the 2013 takeover of Wariédah by Airtel.

Since mobile money was established in Uganda, tiheoer of subscribers has been
steadily increasing. By June 2014, over 17 millbgandans had adopted mobile money
services, representing approximately half of theutation and a three-fold expansion from
3 million users in 2011. In the same period, thenber of mobile money transactions

increased from 180 million to 242 million and therresponding total value exchanged



through the platform increased from $1.5 billion$4.5 billion (Bank of Uganda, 2012).
This rapid expansion partly owes to the high ratedoth the roll-out of mobile phone
network and adoption of mobile phones. Based on ghmple in this analysis, the
proportion of households owning a mobile phonedased from 73 percent to 90 percent
between 2012 and 2014 while all Local Council lex€hfter called LC1s) were covered by
mobile phone network in both rounti&ne in four households reported possessing more
than one mobile phone in the Mobile Money surve@i4. A quick comparison between
mobile money and traditional financial institutiongveals intriguing observations,
highlighting on the relative ease of physical asdesmobile money service centekéTN
Mobile Moneyalone has over 30,000 agents as compared withcB@tmercial bank

branches with 786 Automated Teller Machines (ATR/s).

Mobile money allows users to deposit money as atflon a SIM card-based
account, called am-wallet which can be converted into cash at the custantkscretion
at any mobile money agent location all over thentgu In the initial stages of its
establishment, the range of services offered vidilmomoney was largely limited to
person-to-person transfer. However, with the grgwirterest from various stake-holders,
coupled with competition among the mobile netwoplem@tors (MNOS), service providers
have gradually innovated to widen their range af¥ises. Currently, most MNOs offer
more complex functions like payment of utility killschool fees, airtime purchase and

electronic payment for goods and services. Onehefrhost interesting advances is an

! LC1 is the smallest administrative unit in Uganda.
2 Mobile money agents serve as outlet centers dr paiits where users can exchange their e-floatdsh
and vice versa.



arrangement that allows for the payment of govenintexes and Kenya Airways tickets

using mobile money.

Recent developments in the mobile banking arena heade it possible for users to
access bank account information using their mopilenes and move funds between the
bank account andh-wallet without physically visiting their bank branchebanks to the
recent partnerships between MNOs and banking uistits® This implies that mobile
money not only has transformational benefits farmferly excluded individuals but also
improves service experience, convenience and gu#it the existing users of bank
services. With the rapid urbanization in Ugandardiie past years, the number of people
migrating to urban centers has been steadily isangamost often in pursuit of lucrative
opportunities in urban centers. Those who migmitgties often extend financial support to
their family members and friends in villages in them of remittances and informal loans.
Before the advent of mobile money in the counthg éfficiency of such informal risk-
sharing arrangements heavily relied on the qualftyransport infrastructure as most of
these transactions have traditionally been madeugfir informal channels like physical
movement of cash by the receiver, sender, and sxdi&et bus and taxi drivers. Besides,
such channels are often risky and involve highdaation costs in terms of transport fares
and travel time incurred in sending and receivingney among family members and
friends especially across geographically distard aamote locations. This background
motivates one of the major postulations of thisdgtuhat mobile money lowers the

transaction, time and transport costs associatddl thie usage of financial services,

3Major partnerships exist betwedfiTN Mobile Moneyand Stanbic Bankyl-Senteand Standard Chartered
Bank andWaridPesaand DFCU Bank.
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catalyzing their adoption even by rural householisnilarly, the financial product has
made it easier for family members, friends, privataney lenders and members of informal
social groups to exchange informal credit whileepghfind it convenient and cost-effective

to save money in the-walletsin instances where commercial banks are inacdessib

2.3 Literature Review

2.3.1 Financial inclusion, poverty and vulnerability reduction and economic

development

There is a general consensus in the literaturefthancial sector development augments
economic development (Arestis and Demestriadesy;199ng, 1986). Commonly cited
pathways include the mobilization of investmentdsirand facilitation of consumption
smoothing strategies (Patrick, 1966; Levine, 199idpas and Robinson, 2013; Jack and
Suri, 2014). Macro-level evidence points out thducement of innovations as a major
pathway through which the financial system stinedaaggregate economic growth (King
and Levine, 1993). Various micro-level studies htharefore demonstrated that access to
basic financial services like savings, remittancesurance and credit carries vital
implications for poverty and vulnerability redugcticespecially in developing countries
(Jalilian and Kirkpatrick, 2005; Beaht al., 2004; Demirguc-Kunét al,, 2008; Odhiambo,

2009).

There is a growing body of empirical and experiraéstvidence that access to affordable
bank accounts translates into tremendous welfaggranwements and boots productive

investments (Prina, 2015; Dupas and Robinson, 2B083). A well-functioning financial
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sector thus ought to achieve the double goal ofaecing physical access to financial
services and ensuring that these services aredafite by the average citizen. However,
available evidence reveals that the vast majofityy@ people in developing countries have
no access to basic financial services (Demirglctkaml Klapper, 2012). Most intriguing

is the fact that majority of the poor are locatadural areas which, in many developing
countries, are often underserved or unserved bgdbfinancial institutions. There is thus a
growing concern, backed by empirical evidence, thatidiosyncratic lack of access to
livelihood-augmenting financial services could lintihe ability of many poor people to

escape chronical poverty and vulnerability (Dupas Robinson, 2008).

Recent empirical and experimental evidence reubalsthe poor and disadvantaged
categories of people are often willing to adopafinial products but are often restricted by
supply and demand obstacles. The low uptake of laaokunts among the rural poor for
instance is partly attributed to the relative urlwamcentration of commercial banks and
microfinance institutions, often imposing long tedtimes and expensive transport costs
onto potential rural users in their attempt to ascBnancial service points (Brune et al.,
2014; Pedrosa and Do, 2011). The high transactohnaaintenance fees associated with
some bank products are also cited as detrimenttigqgoor people’s adoption of bank
accounts (Banerjee and Duflo, 2011; Dupas et@ithd¢oming, 2013, 2008). Other studies
have highlighted the lack of trust in financial tingions (Dupas et al., forthcoming) and
other socio-cultural and religious consideratiosdimdering the adoption of bank accounts
in some communities (Sarma and Pais, 2011; JohasdnNino-Zarazua, 2011). It is

therefore imperative to increase proximity to seevcenters, reduce service fees, increase

12



trust in formal financial institutions and desigrofpoor financial products to increase the

uptake of financial services especially among ther fKarlan, 2014).

2.3.2 Mobile Money, financial access and welfare

Financial sector innovations have been graduakintaplace in an attempt to close the
financial access gap in many countries by directlpitalizing on and understanding the
challenges that often exclude some categories @plperom the formal financial system
(Word Bank, 2012)Mobile money is a recent financial innovation tlaibws users to
make savings, transfer funds and transact electtbyiin goods and services over the
mobile phone. Its adoption is rapidly expandingeesgly in East Africa partly due to the
high rates of mobile phone network penetration amabile phone adoption (Porteous,
2006; World Bank, 2012), lack of affordable altéives especially among rural
communities(Mas and Radcliffe, 2010b; World Economic Forumanep2011) and lower

service fees relative to conventional bank acco(lfask and Suri, 2014).

The mobile money platform is believed to improveaficial access among the poor
and transform livelihoods because of the relatidelyer service charges and reduced
physical distance between households and servicgspg@ker et al., 2011)It is by no
surprise therefore thathe product has been tremendously boosting rerndtaifows
especially between urban and rural locations (Mlitid Weil, 2011) which often
supplement consumption expenditures (MunyegeraMadumoto, 2014). Jack and Suri
(2014) illustrate that Kenyan households 0dPESAto solicit remittances from their

networks of family members and friends at lowensictional costs and that these funds
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significantly safeguard recipient households adaocmsumption declines when hit by
weather and illness shocks. There is also anecdantalence that the mobile money
platform provides a convenient platform for increna saving, which can change the
financial behavior of households by reducing wastekpenditure and shifting away from
risky informal saving platforms like burying monay the ground and keeping cash at

home (Morawczynski and Pickens 2009).

Other pathways through which mobile money-basedittances contribute to
welfare improvements among rural households ig¢hexation of credit constraints faced
by smallholder farmers, enabling them to commemsaltheir farming activities and
increase farm incomes (Kikulwe et al., 2014). Tikiguite vital especially given that small
scale farmers often lack the required collateradlitain credit from commercial banks and
microfinance institutions such that remittances are invaluable alternative source of
funding for the purchase of agricultural inputsheTrapid expansion of mobile money
services is therefore expected to transform ecoe®ras it is readily adopted in a wide
range of sectors including finance, health, agtizel education and business (World Bank,

2013).

2.4 Conclusion

This dissertation attempts to contribute to anddsidme gaps in two strands of literature
presented in this chapter; first, on financial ustbn and welfare — and ultimately
development — and second, the development impaubbile money. Anecdotal, empirical

and experimental studies have demonstrated thapdbe are able and willing to adopt
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financial services but often have no affordable andvenient options. This dissertation
therefore seeks to investigate whether access d¢apchnd convenient services over the
mobile phone influences the financial behavior wfal households by inducing them to
save, borrow and receive more remittances. Thiguite important because most of the
existing literature on financial access have foduse traditional or formal financial
institutions, particularly access to bank accouwntde the role of mobile money remains
under-investigated. Besides, the few studies tlaate hnvestigated the financial access
potential of mobile money have focused solely amitiance, which is the most popular
service offered across this platform. This dissiematherefore attempts to fill the literature
gap by investigating the crucial role of this fical innovation in shaping financial
behavior by extending the analysis beyond persgmeteon remittances to the less

conventional services like savings and credit wiiatze not been investigated.

Secondly, the dissertation addresses the questiarihether financial access for the poor
translates into significant welfare improvementdthdugh it is widely documented that
access to no-frill bank accounts is often assodiatgh great welfare improvements and
poverty and vulnerability reduction, empirical estate on the welfare-enhancing effect of
mobile money is still scant. This dissertation tlsggks to examine the effect of mobile
moneyon aggregate and disaggregated components of rmdsetnsumption per adult
equivalent in pursuit of empirical evidence on wiegtthere are welfare gains that accrue to
the users of this financial product especially agwtime rural poor. The dissertation also
seeks to investigate the pathways through which fihancial access influences welfare,

focusing specifically on remittances between ria@iseholds and their networks of family
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members and friends living and/or working outsidheirt villages. Lastly, the results
obtained in this dissertation are used to drawcgakcommendations regarding the need to
design pro-poor financial products as an effecstategy boost financial access and

alleviate poverty and vulnerability.

CHAPTER 3

Mobile Money, Remittances and Rural Household Welfare: Panel Evidence from

Uganda

3.1 Introduction

Financial inclusion plays an integral role in reahgcrural poverty as it facilitates saving
and borrowing as well as empowering the poor to atmaconsumption and insure
themselves against a number of vulnerabilities@irtlives (World Bank, 2012§.However,

a large fraction of the population in developingicties lacks access to the basic financial
services (Asli and Klapper, 2012). Lack of acces$dsic financial services restricts the
ability of the rural poor to make savings and inwents and engage in both formal and
informal insurance mechanisms aimed at smoothingswaption and curbing poverty

(Dupas and Robinson, 2008).

The prevailing low rate of financial inclusion haitracted the attention of scholars

to investigate its driving factors (Asli and Klapp2012; Kumar, 2006; Collins et al., 2009;

* Financial inclusion or financial access will beedsinterchangeably to refer to a situation where an
individual has access to the services of a forimalnicial institution like a commercial bank, Micfioance
institutions and insurance companies. Financialusxen is used in this paper to refer to the inntduy lack

of access to formal financial services.
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Johnson and Nino-Zarazua, 2011). Among the commoitgd limiting factors is the
relative concentration of formal financial instibis in urban centers with limited
penetration among rural communities. This urbanceatration poses high monetary and
opportunity costs involved in accessing and usingricial services, especially by the rural
poor in remote locations. In their analysis of fingl access and exclusion in Kenya and
Uganda, Johnson and Nino-Zarazua (2011) re-definedcial inclusion to include semi-
formal and informal financial services like RotatirBaving and Credit Associations
(ROSCA) and Savings and Credit Cooperative Orgéinizes (SACCOQO). They found that
exclusion is associated with agro-ecological araosoultural characteristics of the region,

rather than the mere urban-rural status.

Mobile banking, a recent innovation in the finahsiector, is expected to bridge the
financial service access gap, thus allowing foris@conomic improvements especially
among the financially excluded rural communitiesmany developing countries. Mobile
banking allows users to make, deposits and tramsfiefunds as well as purchase of some
limited range of goods and services using their ilagihone. This provides a relatively
cheap and convenient means through which family begsnand friends exchange financial
assistance in the form of remittances especiallgimote areas with limited or no access to
formal financial institutions like banks. Empiricabtudies have illustrated the
developmental role of mobile banking. One such papahannel of this impact is the
change in the pattern of remittances (Mbiti and \\&611). The benefit of mobile money
extends beyond the individual and household letelsusinesses and organizations. Aker

et al. (2011) demonstrated that the welfare progtanhdistributed financial assistance for
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people to cope with the adverse effects of a sedevaght in 2008 was implemented
cheaply through mobile money, relative to converdlatransfer mechanisms. This, they

argue, owes to the relative inexpensiveness andecmence of mobile banking.

Jack and Suri (2011) provided evidence that actessiobile money services
facilitates risk sharing by significantly reducitige transaction costs of remittances among
family member and friends in Kenya. They found thatiseholds which subscribe to M-
Pesa - Kenya’'s most popular mobile money servieeere able to cushion themselves
against consumption volatilities when struck byoime shocks, by receiving remittances

from a wide pool of members in their social netwgork

Despite the relative importance of mobile bankimghe lives of the rural poor, less
is known about its impact on their welfare. Speailly, there is scanty empirical evidence
on how financial access affects the lives of thalrpoor in developing countries. To the
best of my knowledge, there is no empirical stutht analyses the socio-economic impact
of mobile banking in the Ugandan context, most le# tecent works are based on the
Kenyan experience (Mbiti and Weil, 2011; Jack andi,S2011). Besides, the analysis
samples of these studies are inclusive of the urbabile money users with less focus on
the rural communities which tend to be more finalgiexcluded. Moreover, recent studies
on mobile money in Uganda are centered on analyadagption and use patterns (Johnson
and Nino-Zarazua, 2011; Ndiwalana, 2010) while otstedies rely anecdotal evidence.
Following the rapid adoption of mobile money seegdn Uganda, there is need to assess

whether there is any direct welfare improvement dtarues to its users.
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This paper seeks to fill the literature gap by stigating the impact of mobile
money access on the welfare of rural householdi$genda. This study is unique in a way
that it targets particularly households in ruradtbons which often tend to have less access
to formal banking services coupled with relativéligh poverty rates. | use a two-year
panel of 907 households from 94 Local Council 18/gand3, collected in 2009 and 2012.
In less than four years since its inception in Mag909, the number of active mobile
money subscribers has expanded to over nine miliges’ Between December 2011 and
December 2012, the number of mobile money usergased from 2.9 million users to 9
million users. This is expected to facilitate inkerusehold transfer of funds especially and
thereby increase household welfare. The numberGdfsLwith at least one mobile money
booth increased from 26 to 90 out of 94 LC1s indhmple between the two survey rounds.
At the same time, household adoption of mobile ngaservices expanded from less than

one percent to 38 percent.

From my preferred specification, results indicabtattusing mobile money is
associated with a seven percent increase in holds@eo capita consumption. This is
made possible through the facilitation of remitesx@among family members and friends.
In particular, | find that households with at le@ste mobile money subscriber are 20
percentage points more likely to receive remittarfcem their members in towns and that
the total annual value of remittances receive®ip&cent higher compared with their non-

user counterparts.

® An LC1 is the second smallest unit of administraiin Uganda.

® Bank of Uganda estimate as of December 2012.
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The rest of the paper is organized as follows.dctien I, | provide background
information about mobile money in Uganda. Sectibrdiscusses the data and summary
statistics, followed by empirical strategy in sentilV. Empirical results are discussed in

section V while section VI concludes.

3.2 Background on mobile money in Uganda.

In March 2009, Mobile Telephone Network (MTN) -UglanestablishedTN Mobile
Money,the first of its kind in the country, following thmassive success of Safaricom’s M-
PESA in Kenya. Airtel Uganda, formerly known asr¥goined the service when it rolled
out its Airtel Moneyin June the same year. This new financial innovaproved to be an
efficient way for telecom companies to increasertimarket shares by widening the range
of services available to their clients. This atieeicUganda Telecom’sl-Sentein March
2010, followed bywarid Pesarom Warid Telecom in December 2011 &rhnge Money
from Orange Telecom in the first half of 2012 (UdanCommunications Commission-

UCC 2012).

Since mobile money was established in Uganda, uh@oer of subscribers has been
steadily increasing. By the end of 2012, Ugandadwet 9 million mobile money users all
over the country. This represents a three-fold egjea from 3 million users in 2011. The
number of mobile money transactions increased ft&@M million to 242 million between
2011 and 2012 while the total value exchanged tilrahe platform increased from $1.5
billion to $4.5 billion in the same period (BoU, 2Z0).MTN Mobile Money alone has over

15,000 agents as compared with 455commercial bearkcbes with 660 Automated Teller
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Machines (ATMs). This rapid expansion partly oweshte high rates of both the roll-out of
mobile phone network and adoption of mobile phones.the analysis sample, the
proportion of households owning a mobile phonedased from 52 percent to 73 percent
between the two survey rounds while all LC1s wereeced by mobile phone network in

both surveys.

Mobile money allows users to deposit money as at-flin a SIM card-based account,
called anm-wallet which can be converted into cash at any mobileeyagent location
all over the country. In the initial stages of éstablishment, the range of services offered
was largely limited to person-to-person transferr With the growing interest from stake-
holders, coupled with competition among the moliktwork operators (MNOS), this
platform has expanded the range of services todecmore complex uses like payment of

utility bills, school fees, airtime purchase antkedt purchase of goods and services.

Recent developments in the mobile banking arena h@ade it possible for users to
access their bank accounts using their mobile phevithout having to physically visit
their bank branches, thanks to the partnership dmivivNOs and banKsThis is expected
to raise financial inclusion especially at the lowad of the social spectrum while reducing
the cost of access and use of basic financial gsvWith the rapid urbanization in Uganda
over the past years, the number of people migratrigwns has been steadily increasing.
Those who migrate to cities often render finansigbport to their rural households in the

form of remittances. The efficiency of this renmite system heavily relies on the quality

" Major partnerships exist betweSTN Mobile Moneyand Stanbic Bankyl-Senteand Standard Chartered
Bank andWaridPesaand DFCU Bank.
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of physical infrastructure as most of these trati@as involve physical transfer of cash by
the receiver, sender, and agents like bus anddtasers among others informal channels.
Besides, the massive geographical dispersion batwerders and receivers implies high
transaction costs in terms of transport fares aadet time involved in sending and

receiving money among household members espeaatlyss geographically distant and

remote locations.

3.3 Data and Summary Statistics

| use data from household and community surveyledeld in Uganda in 2009 and 2012 as
a part of the Research on Poverty, Environment Agicultural Technology (RePEAT)
project. This is part of the four survey rounds adstered jointly by Makerere University,
the Foundation for Studies on International Develept (FASID) and the National
Graduate Institute for Policy Studies (GRIPS) 0202005, 2009 and 2012. In the
baseline survey of 2003, 94 LC1s were sampled arttbliseholds were randomly selected
from each of the LC1s, making a total of 940 hootdsh The follow-up surveys of 2005,
2009 and 2012 successfully captured 856, 816 arl @6the original households,
respectively. The high attrition rate in the thraind was partially offset by the inclusion

of neighboring households to replace those thatooot be traced

The major household-level information that was oegd in the surveys included
demography, income and consumption expenditure, Ithveandicators, use of
telecommunication and financial services like mebihones and mobile banking and

farming practices. Community characteristics liketahce and travel time to the market

22



and district towns, availability of mobile phonetwerk and quality of roads were captured

in the community-level surveys.

Analysis in this paper is based on a balanced pain@B8 households generated from the
third and fourth rounds in 2009 and 2012tratify the sample by mobile money adoption
status before and after the introduction of mohileney and report the summary statistics
in Table 3.2 In 2009, less than One percent of the househelutsried having used mobile
money services and this proportion rose to 38 peérog 2012. Among the households that
adopted mobile money, 54 percent reported havintpagt one mobile phone in 2009
compared to 50 percent reported among non-adopRys2012, the proportion of
households with at least one mobile phone had asec to 93 percent and 61 percent
among adopters and non-adopters, respectivelyo@dh bank account information was
not captured in 2009, | do not expect a substaohiahge between the two rounds. It is not
surprising that only 38 percent and 12 percent ddpéers and non-adopters reported
owning a bank account in 2012, respectively becatse sample households are
predominantly from rural-based. This throws light the relative exclusion of majority of

rural households and individuals from the formnabhficial sector services.

At baseline, there was no notable difference batweebile money adopters and
non-adopters in the flow of remittances, with arrage proportion of 50 percent receiving

remittances among both groups. By 2012, however,p@&ent of adopters received

® Although Mobile Money was introduced in the couritry2009, less than one percent of the sample
households had adopted the service by the timeeo2®09 survey. It is therefore reasonable to tef@009
as a year before mobile money and the householdctesistics reported for 2009 represent the baseli
characteristics of the households.
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remittances at least once a year compared to @&meamong non-adopters. Similarly, the
number of remittances received was averagely 2.4dth groups in 2009 while adopters
received 5.5 remittances in 2012 compared to 3itt@nces received by non-adopters.
The total value of remittances received was stediby similar among users and non-users
in 2009 while adopters received a significantlyg&rvalue of remittances in 2012. There
was no notable change in the average land size @osers and non-users between the two
survey rounds, with adopters (non-adopters) owfii2gacres (5.7 acres) in 2009 and 6.9
acres (5.6 acres) in 2012. On average, a houséieald was 53 years old for both mobile
money adopters and non-adopters in both surveydsoumhile heads of adopting
households had two more years of education comgardteir non-adopting counterparts.
On average, household were similar in terms of mhpgusehold characteristics in 2009
with the exception of education of the householadhéand and asset holdings. | later show

how | deal with potential household heterogeneitthie empirical strategy section.

3.4 Empirical Strategy

In this section, | estimate three major equatiqnisthe determinants of mobile money

adoption at the household level, (ii) the effectradbile money adoption on household per
capita consumption and (iii) the impact of mobilemay use on measures of household
remittances; probability of receiving remittancksguency and total value of remittances

received.
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3.4.1 Deter minants of mobile money adoption.
The decision to adopt mobile money services dependsbserved characteristics of the

household and village in the form

Mmoneyq: = 1{Xi + nat+ eijat >0}, (1)

whereMmoneyy: is a dummy variable which takes 1 if househdliging in villagej in
districtd uses mobile money services at time petiadd O otherwise)y; is expected to
capture the district-year specific unobservableattaristics which would affect mobile
money usageX is a vector of household characteristics includingsehold size, log of
value of assets and land endowments, age, gendezdarcation level of the household
head and a dummy for household mobile phone passesBhe Probit regression is
employed for the estimation. Moreover, | also tnyother specification in which
household-level fixed effects are introduced in eordo rule out the effect of
unobservable time-invariant household and villagaracteristics. A linear probability
model is used for this estimation instead of Pr@sitimation. As | will show in the
results section, the change of estimation methad thot qualitatively change the main

results.

3.4.2 Mobile money and household per capita consumption
| first examine the effect of mobile money adoptmm household welfare using a simple
difference-in-differences strategy that compares rtonthly per capita consumption of

mobile money users against that of non-users.

Cijgt = i + uMmoneyg: + wXi + nat + Vijar, (2)
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whereciq: is the log of monthly real per capita consumptidrhousehold in villagej in
district d in periodt anda; is a household fixed effect. measure household per capita
consumption in real terms by dividing nominal camption by household size and
deflating each consumption category using stangeo# indices provided by the Uganda
Bureau of Statistics. In constructing household pea capita food consumption, | use adult
equivalence units rather than head count to adgustonsumption differences by gender
and age of household memberbe coefficient ofMmoney u represents the parameter of
interest or the welfare impact of mobile money weleich is expected to be positive. | use
household per capita consumption as a proxy foséloold welfare. As an alternative, |
could use total household income as it is alsactirdinked to the ability of a household to
improve the wellbeing of its members. However, thisasure is more vulnerable to short-
term economic effects compared to the consumptieasure (Gilligan and Hoddinott,

2009).

3.4.3 Mechanisms. M obile Money and Remittances
To assess whether remittance patterns differ acrems and non-users of mobile money;, |

estimate the following equation, which is a sligiadification of equation (2).

Mige = &i +7 Mmoneyy + ¢Xit + ojt + €ijat, (3)

wherer is a measure of remittances received by housahioldeart. This measure takes
three variants; the probability that a householdeirees a remittance, the number of
remittances received in the past 12 months of éspective survey round and the total

value received within the same period. As one efttbusehold-level independent variable,
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Xit, | include a dummy variable taking one if the helusld reported having at least one
member who moved out to search for a job outside tbme village, hereafter used
interchangeably as job-seeking behavior and hagimgigrant worker. In equation (3) |

include a full set of controls as in (2) above.

3.4.4 Falsification Test

In order to confirm that the observed differenceeamsumption and remittances between
users and non-users of mobile money is genuinedytduhis financial platform, | replicate
the estimation strategy as described above, usgigERT data for the period prior to
mobile money. | thus estimate equations (3) andu@ihg 2003 and 2005 data. This
constitutes the first and second rounds of the REPEeries, as described in the Data
section of this paper. Using this data, | examingetiver there existed differences in
consumption and remittance patterns between holdgsetimat later adopted mobile money
against non-adopters. Since mobile money was ralade in this period, | use a placebo
binary treatment variable equal to one for housdghtthat adopted mobile money in/after
2009. | also examine whether having a migrant workea household had an influence
over remittance patterns. This strategy enablesouassess whether the differences in
outcome variables (consumption and remittance meggsbetween users and non-users are
indeed a result of mobile money adoption statexplect no significant difference between
households that later adopted mobile money senandsthose that did not. If this is true,
then the emergence of a significant relationshijpvben mobile money and the outcome

variables could be attributed to mobile money.
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3.4.5 Instrumental Variableand Tobit Regressions

So far, | have assumed that mobile money adoptiprthbe household is conditionally
mean-independent, given the other control varialetuded in the regressions. This
implies that the estimated coefficients are onljyidvé mobile money adoption is not
correlated with the error term conditional on tlieeo controls. Although | are able to rule
out the effect of unobserved time-invariant housdHweterogeneity using fixed effects
estimation, the decision to adopt mobile money isesvmay be highly correlated with
time-variant un-observables that also affect hoolkskeltonsumption expenditure. Also,
being a remittance recipient in the past might gadthe household to adopt mobile money
as a cheaper and convenient platform to receivéteeroes from their members in towns.
This endogeneity resulting from simultaneous effenight confound the OLS and fixed
effects estimates. To address the issue, | resoihgtrumental variable estimation of
consumption using log of the distance to the neanebile money agent as an instrument

for mobile money adoption at the household level.

The underlying assumption in this framework is tte distance to the nearest
mobile money agent is not correlated with houselaold village characteristics that could
affect household consumption. For example, agenghtnselect into communities with
larger population densities because of the sizh@fpotential market. This however does
not seem to be a threat because mobile money ageres previously existing local
businessmen selling airtime cards, who took up mhebile money business as a
diversification of their range of services. Besidé® procedure for licensing an agent is

not restrictive and the all applications are re\aevby the mobile network operator against

28



prescribed requirements without due consideratioiiné geographical and socio-economic
characteristics of the agent’s location. Besidedp Inot find any significant correlation
between these characteristics and mobile moneyt agf@cement (results available upon

request).

| employ a Tobit model in combination with a comtiunction method to deal with
two critical challenges associated with the remit&a variables. The first challenge
concerns the corner solution nature of the renatameasures, owing to the fact that the
number and total value of remittances receivedoatg available for households which
received positive remittances. This implies thasthvariables have a skewed distribution
given the many zeroes for non-recipients. The cbritmction approach deals with the
second challenge - potential endogeneity resuftioig the correlation between remittance
variables and time-variant unobserved householdackeristics (Vella, 1993). In both
variants of the Tobit models, | include time aves@f household characteristics to rule
out the effect of time-invariant household charastes that could confound the results
(Mason, 2013). Like in the standard IV method désck above, | include the log of
distance to the nearest mobile money agent in astigh the number and total value of

remittances received.

3.4.6 Reduced form analysis
The effectiveness of mobile money services heaeligs on the availability and ease of
access to mobile money agents as these facilitaie-in and cash-out transactions. In this

section, | examine whether access to a mobile magewnt influences household welfare,
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supposedly through mobile money-based remittarindake spirit of Jack and Suri (2011),
| use the log of distance to the nearest mobile epdmooth as a measure of access to

mobile money services and use the specificatioovbéb assess this relatidn.
Ci=yt+to+m In DiSﬁt + X+ ojt + &jdt, (4)

where InDist; is the log of distance in kilometers from villag¢o the nearest mobile
money booth. lexpectn to have a negative sign because the further thiellenmoney
agent, the harder it may be for a household tosscoeobile banking services and this
might translate into reduced ability of a householdeceive financial assistance in form of
remittances from its members. This would, in tueguce the power of a household to

smooth consumption as described in earlier sections
3.5 Results

3.5.1 Deter minants of household mobile money adoption.

Table 3.2 presents the determinants of householldilenononey adoption. The Probit
results in Column 1 reveal that households with ilegbhones are nine percentage points
more likely to use mobile money services. This @& surprising because mobile money
services are offered through a cell phone hand@skication of the household head has a
positive and significant impact on the decision adopt mobile money services; an
additional year of education of the household Heads to one percentage point increase in
the probability of adopting mobile banking. Thisutm partly capture the literacy effect of

educated household heads who could be more abl®ptrate mobile handsets.

° Distance to the nearest mobile money locatiomfgured at the community level.
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Alternatively, it could be true that educated hdudd heads are more able to send their
children to school who, upon graduation, find jab$owns and extend financial assistance
in form of remittances through mobile money platisr This claim is partly supported by
the significantly positive impact of the job-seakidummy on mobile money use by the

household.

These results remain qualitatively unchanged whih fixed effects estimation in
Column 2. The significantly negative coefficient dme distance to the nearest mobile
money agent implies that households choose to sbbsio mobile money services if the
distance from the nearest booth is relatively groffhis further supports the notion that
the relative urban concentration of banks is pi#yti@sponsible for the slow adoption of
formal financial services. It should be noted thabile money booths and agents are
instrumental in facilitating mobile money transaos in a way that they act as cash-in and

cash-out agents.

3.5.2 Mobile money and household per capita consumption

Table 3.3 reports the basic OLS and fixed effed8mates of household per capita
consumption. OLS results in Column include disthgtitime dummies among the

covariates. The results suggest a 13 percent iser@ahousehold per capita consumption
given the adoption of mobile money services. Toresklthe possibility of bias in the OLS

results that could potentially result from unobgervand time-invariant household

heterogeneity, | estimate a fixed effects modehwaihd without district-by-time effects in

columns 2 and 3, respectively. Across all spedifices, the estimates remain qualitatively
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similar, suggesting a significantly higher levelpsr capita consumption for mobile money
users. The district-by-time effects in Column 3 toag district-level trends that might be

correlated with both mobile money adoption andgagita consumption.

| further disaggregate consumption expenditure ihtee categories — expenditure on food
items, non-food household basics and social cartdbs® Table 3.4 gives a report of
these three measures using both OLS and fixedteféstimations. Column 1 shows that
mobile money adoption has a positive impact ongagita food expenditure, although the
relationship disappears after controlling for ureied time-invariant household
characteristics in Column 2. The average impacbésic expenditure ranges between 15%
and 20% for OLS and fixed effects models, respebttiColumns 3 and 4). Columns 5 and
6 reveal that a household that uses mobile moneyices spends between 47 and 56
percent more on social contributions compared to-user households. These results
should, however, be interpreted carefully, as tlaeg likely to be capturing reverse
causality effects! Nonetheless, they suggest that social contribsti@md basic
expenditures respond more strongly to mobile moadgption as compared to food
expenditure. This result is not rather surprisioging to the rural nature of households in
the sample which implies that a large fraction ohsumed food comes from own farms.

Chetty and Looney (2006) argue that when consumpsiclose to subsistence level, any

19 Expenditure on household basics includes expemedin school, medical, transport, clothing, cookamgl
lighting materials. Social contributions cover empes on ROSCAs, mutual support organizations — both
funeral and non-funeral, churches and mosquest, ltb@l organizations and credit repayments.

* Household that make numerous social contributioag be convinced by members of their social network
to join mobile money services for easier transmissif contributions.
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shocks to income might not necessarily translate neduced household consumption

because its level is already too low such thaamnot be reduced any further.

3.5.3 Mechanisms

3.5.3.1 Mobile money and household remittances.

As presumed in earlier sections, the impact of teobioney on household welfare is
achieved through the facilitation of remittancesxplore into this claim by examining
whether households that have access to mobile megmyces have differential access to
remittances and present these results in TableBgiig a mobile money user is associated
with a significantly higher probability of receigrmremittances and the remittances received
are larger in number and total value compared nath-users. In estimating the probability
of a household receiving remittance, | estimateagqo (4) as a Probit model, since the
dependent variable is binary and estimate the &ecy and value of remittances by OLS
and household fixed effects models. The result€atumnl show that mobile money
adoption increases the probability of receiving iteances by seven percentage points.
These results remain qualitatively unchanged wrenguOLS regression in Column 2. In
columns 3 through 6, | present the results fromdtier two measures of remittances —
number of remittances and total value receivethénpast 12 months. From Columns 3 and
4, mobile money users receive approximately oneenr@mittance at a given time,
compared to non-users. The OLS estimates of tatakvof remittances in Column 5 reveal
that adopting mobile money services increases dted value of remittance received by

36%. This translates into approximately 116,706 ndigaShillings (USD 61), as evaluated
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at the mean value of non-users. The fixed effestisnation of remittance value in Column
6 yields similar results even after controlling fomobserved time-invariant heterogeneity
between users and non-users. In all specificationsclude controls for household
characteristics (mobile phone possession, housedimdd asset value, land size, as well as
age, education and gender of household head). nidhesion of district-by-time effects in
the regressions captures local macro trends that haae differential influence on

household access to remittances.

3.5.3.2 Theinfluence of migration (job-seeking behavior)

I now account for the source of remittances anangxa the possibility that households that
have members working outside the village are thesarceiving remittances and that the
coefficient of mobile money impact could be capigrthese migration dynamics. | thus
estimate similar regressions and further controlaf@dummy for the presence of a migrant
worker. These results are reported in Table 3.dur@o 1 reveals that, conditional on
mobile money status and other covariates, housslib&t send their members to find town
jobs are 11 percentage points more likely to receamittances. Columns 2 and 3 report
results for the number and total value of remitéenceceived, respectively. Having a
member working outside the village increases thaber and total value of remittances by
1.4 times and 42%, respectively. | believe thatittteoduction of mobile money reduced
the monetary and opportunity costs that hithertaéred these workers from transferring
money to villages. Nonetheless, the mobile monegffiment remains positive and
statistically distinguishable from zero. My presuiap is that, even when members were

working in towns prior to the introduction of mabimoney, the idiosyncratic lack of a
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cheap and convenient money transfer mechanism nexhdtehard for the members to remit

financial assistance back to their rural households

3.5.4 Resultsfrom Reduced Form Analysis

Table 3.7 reports the results from the reduced fanalysis using log of distance to the
nearest mobile money booth as a measure of acoessbile money services at the
community level. The dependent variable in colume the log of monthly household per
capita consumption. As earlier predicted, beingied away from the mobile money booth
Is associated with a significant reduction in hdwde per capita consumption. The
probability, number and total value of remittanceseived, as measures of remittances, are
reported in columns 2, 3 and 4, respectively. Resare consistent with those reported in
previous estimations; the distance to the mobileneyoagents reduces the flow of
remittances to rural households. Households locatedkilometer away from the mobile
money booth have two percentage point lower prdibbof receiving remittances
(Column 2). Similarly, the frequency and total valof remittances received reduces
significantly with an increase in the distance e imobile money agent. Note that the
treatment variable in this case is a communitydlexagiable and the inclusion of district
and time dummies implies that my estimate is a exadive estimate of the true effect of
mobile money access as these controls absorb miutlie ovariations in mobile money
access. Most importantly, controlling for distrantd time effects rules out the potentially
confounding effect of local access to services Wwhend to be concentrated in district

towns.
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3.5.5 Instrumental Variable, Tobit and Weighted Regression (Propensity Score
Matching) Results

Results reported so far rely on the assumptionrtiwiile money is not correlated with the
error term conditional on the other controls inelddn the regressions. However, where
this assumption does not hold, both OLS and fixieces estimates may be biased. As
earlier noted, mobile money is potentially endogengiven reverse causality concerns —
households may adopt mobile money when they eximececeive remittances. In this
section, | account for this endogeneity using stathdfixed effects IV method for
consumption and Tobit models with a control functimpproach for remittances. Apart
from capturing potential endogeneity, the latteshteque takes into account the corner
solution problem resulting from the censored natfréhe remittance variables, that is,
households that never received remittances havabgservations for the number and total
value of remittances. In the control function vernsof the Tobit model, | include residuals
from the first stage estimation of the determinaritsnobile money in the main model. In
both methods, | use log of distance to the nearestile money agent as an excluded

instrument for the potentially endogenous mobileneyovariable.

Table 3.8 presents the results from fixed effeastrumental variable (FE-IV)
estimation for household consumption and Tobit ltesfor the measures of household
remittances. Columns 1 and 2 show the second-stggés for per capita consumption and
the first stage results for mobile money adopti@spectively. Column 1 reveals a positive
and significant effect of mobile money adoption gar capita consumption. As observed

from the fist-stage results in Column 2, distanedéhie nearest mobile money agent is a
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strong determinant of mobile money adoption whitiplies its power to identify a causal
link between mobile money adoption and consumpfidns is confirmed by a substantially
large first-stage F-statistic. The Cragg-Donaldtaiistic for the weak instrument test is
also larger than the critical value for the Stoakg®¥ 10 percent maximal IV size which
rules out the possibility of weak instrument probleln other words, the instrument is
strong enough to reduce endogeneity bias to a maiof 10 percent in the FE-IV results
relative to the standard FE results. Columns 3uitino6 report the Tobit estimates of the
number and total value of remittances received:olumns 3 and 5, | combine Tobit with
control function methods to control for corner smo and endogeneity problems. In line
with Wooldridge (2003) and Mason 2013, the sigaifice of the residual in Columns 3 and
5 not only implies potential endogeneity of theatreent variable but also deals with the
problem. Since the inclusion of residuals from thebile money regression into the main
regression controls for potential endogeneity af thobile money dummy, | interpret
results from Columns 4 and 6 which are endogerfegty- Columns 4 and 6 show that
mobile money adoption increases the total valuewiittances received by 70 percent and

remittance frequency by close to one, respectively.

Although | present IV results to support the mandiings with regards to the effect
of mobile money on household consumption, the I\éficients are extremely large
relative to OLS and FE estimates, possibly due he possibility that the dummy
endogenous mobile money variable becomes lessedefim linear FE-IV estimation. To
further confirm the causal link between mobile mpred household consumption, |

estimate propensity score matching to compare coabje outcomes of mobile money
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user households and non-user counterparts. As showine summary statistics tables,
these differ substantially along key variables whoould as well influence consumption
and this difference can be eliminated by matchingcteate comparable groups of
households from user and non-user households oflenmloney. In line with Imbens and

Wooldridge (2008), | also run weighted regressiaasfurther control for observed

household heterogeneity that could confound thelltesven after matching. Results
reported in Table 3.9 are closer to the OLS andeBttimates, confirming a positive and
significant mobile money impact on all measurescofsumption. This is the preferred
specification as it offers double robustness by mammg comparable households and
further controlling for any additional householddregeneity after matching.

3.5.6 Alternative Explanations

Local economic conditions at the village level abatcount for changes in mobile money
penetration and household per capita consumption.eikample, mobile money agents
could locate in trading centers where economicvidiets are concentrated, while at the
same time business and employment opportunities tneding centers and towns could
provide alternative income sources that potentialyrease consumption. Instrumenting
mobile money possession with distance to the nearesbile money booth would

potentially capture the spurious positive relatfops between mobile money and
consumption. | take two measures to address ¢imsezn. First, in all regressions, | control
for the distance between the village center andnbarest district town where major
economic activities are concentrated to capture ldoal economic potential of the

corresponding villages. Secondly, since | use figédct IV (FE-IV) method withy time
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and village dummies rather than the conventionafr¥nework, | smooth out unobserved
fixed attributes of the household as well as lottade and village effects that could

potentially confound my results results.

It is possible to imagine that the mobile moneymds and non-adopters were
systematically different and that this differenceuld be responsible for the observed
differences in consumption and remittance pattengchvcould have existed even in the
absence of mobile money. In addition to the matghprocedure presented earlier, | also
run regressions for consumption and remittanceplacebo mobile money dummy which
takes a value of one if a household used mobileeyatfter 2009 and zero otherwise. In
this estimation, | use a sub-sample of 2003 and 200compare the consumption and
remittance patters between households that adopodile money after its introduction in
2009. | also add dummies for mobile phone possesasm the presence of a migrant
worker in the household to examine their importabeéore the introduction of mobile
money and present the results in Table 3.10. Thignificant coefficient on the placebo
mobile money variable indicates that the outconreabées were not significantly different
between mobile money user households and non-peergo 2009 — the inception year of
mobile money in Uganda. Since the positive andiigmt association appeared after 2009,
| attribute the change particularly to mobile moragloption. The table further reveals no
significant relationship between mobile phone pss&® and the presence of a migrant
worker on one hand and consumption (Column 1) andttances on the other (Columns 2
through 5). At best, the remittance impact of melphone possession is positive and

statistically indistinguishable from zero. This fuaty rules out the possibility that the
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observed consumption and remittance changes rdsuttgjorly from mobile phone

possession.

3.6 Conclusion

Lack of access to financial services is a typidadlienge to rural livelihood in many
developing countries. Apart from the direct hindrauon the ability to borrow and save, the
associated high costs of remitting funds to finaltgiinaccessible areas impose a limit on
the effectiveness of informal sharing mechanism®&ramfriends and relatives. Mobile
money - a new financial service that allows diteahsaction via a mobile phone —serves to
bridge this gap given its relatively lower cost arwhvenience. In Uganda, mobile money
adoption has expanded tremendously over the peest ffears since its inception in 2009.
In this paper, | examine the welfare impact asgediavith this service by estimating its
impact on monthly household per capita consumptspecifically, | provide evidence that
households using this financial innovation expergea significant increase in per capita
consumption. The result is robust to sensitiviteats, mainly the change in empirical

specification.

Disaggregating consumption into food, basic andiasoexpenditures, | find
stronger impacts of mobile money for the socialesiture measure, partially suggesting
investment in informal social and insurance netwahkd saving mechanisms. There are a
number of potential pathways through which thisultemight be realized as cited in the
literature including the facilitation of savingsa¢k and Suri, 2011) and self-insurance

through remittances. | provide evidence that thenedéed impact is achieved through the
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facilitation of remittances; households with accéssmobile money services are more
likely to receive remittances, receive remittancese frequently and receive higher value
of remittances relative to non-users. Although Ira explicitly demonstrate due to data
limitations, | are convinced, based on anecdotalexce that the average cost of remitting
funds across households reduced greatly with tlemtesf mobile money technology. |
further venture into the role of family dynamics bymparing remittance patterns across
households with and without members working outsigevillage. | provide a falsification
test that the relationship between this migratieasure and remittances did not exist prior
to mobile money, suggesting that its emergencyr 2009 partially reflects reduction in

transaction costs that made it possible for workeremit funds to their rural households.

The results presented in this paper suggest signifiwelfare benefits of access to
financial services which might go afield in redugirural poverty through reduction in
vulnerability by the rural poor. Dercon (2006) sagty stronger welfare benefits of
informal insurance mechanisms if random reductiomsconsumption affect poverty
dynamics through persistent income reduction ironmes. One concern however is that,
although | plausibly assume reduction in remittagost as the major pathway of the
welfare and remittance impact of mobile money, |rdu test this premise within the
limitation of the data. This and the analysis daskfsharing behavior will form the

foundation for further research.
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CHAPTER 4

Banking on the Cellphone: Mobile Money and the Financial Behavior of Rural

Householdsin Uganda

4.1. Introduction

Financial sector development is a crucial elementthe development process as it
improves the mobilization of savings, allocationcapital funds, monitoring of the use of
funds and aiding in risk management (Levine, 199%&cess to financial services like
saving, money transfer, insurance and credit hasnewus potential to shape people’s
livelihoods through poverty and vulnerability retloa (Jalilian and Kirkpatrick, 2005;
Becket al, 2004; Demirguc-Kunet al, 2008; Odhiambo, 2009). However, majority of the
world’s poor have no access to these basic finaeer@ices (Demirglc-Kunt and Klapper,
2012). The lack of access to affordable financevises limits their ability to smooth
consumption and undertake productive investmerits.rtiral poor in developing countries
have the least access to such services and ultyn#teir capacity to escape chronical

poverty is greatly curtailed (Dupas and Robins@98).

Mobile money has been dramatically changing theasin since its recent
inception in some developing countries. Mobile mprisea financial product that allows
users to make basic financial transactions via bilm@hone. This financial innovation has
come to the limelight in the financial access &tare over the recent years because of its

potential to foster financial access especially mgnthe financially excluded rural poor in
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developing countries (Jack and Suri, 2011; HugihesLanie, 2007) Indeed, mobile money
has expanded rapidly over the past decade esperialhe developing world where the
penetration rate of formal financial services isv.lorhe dramatic expansion of mobile
phone network coverage, combined with the rapigpido of mobile phone devices in the
past decade explains much of the success registsrddobile Money in low-income
countries (USAID, 2010). The period between 2000 2011 has been dubbed the mobile
revolution decade, with mobile phone subscriptiomsreasing from 10 percent to 80
percent (IC4D, 2012} Approximately 79 percent of the population in depéing
countries had access to a mobile phone by the éDbl while over 50 percent of
Africans owned a mobile phone in 2009, compare®@opercent with a formal bank

account (McKinsey, 2009).

There has been a growing body of literature thantifies the factors behind the
high incidence of financial exclusion, includingcsmcultural factors (Sarma and Pais,
2011; Johnson and Nino-Zarazua, 2011), long distémc¢he financial institution (Pedrosa
and Do, 2011) and high cost of account maintengBegas and Robinson, 2013)in
low-income countries, formal financial institutioti&ke commercial banks and deposit-
taking micro-finance institutions are concentratedrban centers. This implies that access
to formal financial services by the rural populasecomplicated by the long and costly
treks made to access service points in urban mtatBesides, the high cost of operating a

bank account imposes a challenge to the adoptidorofal financial services especially

12 |nformation and Communication for Development
'3 Financially excluded constitutes individuals wiamnot either access or afford to use the servitfesed
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among the low-income people. An experimental stbgyDupas and Robinson (2013)
reveals that access to non-interest-bearing savamgzunts increased savings and
investments among market vendors in Kenya. Theystudphasizes the importance of
service cost as a critical factor in the uptakefioéncial services among low-income

communities.

The lack of access to a formal financial institatia rural communities imposes a
high cost of transferring money especially ovemglainstances and this is often exacerbated
by poor road conditions. Physical transfer of morseg common channel of remittances
among the financially excluded rural communitiespite the relatively high risk of theft
and the high transport and time cost involved ia &xchange mechanism. The low cost of
mobile banking relative to conventional banking e an increase in the flow of
remittances among family members and friends (Maitd Weil, 2011) which greatly
improves the welfare of recipient households (Mwgra and Matsumoto, 2014). The
general lack of access to formal financial inskita$ partly accounts for the rapid adoption
of mobile money services as an invaluable alteveator the financially excluded rural

poor (World Economic Forum report, 2011).

Empirical research on informal insurance and rislarig indicates that the
availability of a cheap remittance channel increaee incidence of risk sharing and
reduces vulnerability to income and consumptionckkoUsing panel data from Kenya,
Jack and Suri (2014) illustrated that households tised M-PESA - Kenya’s most famous

mobile money platform — were able to receive reanites to offset the effect of illness and
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weather shocks which caused a notable reducti@oensumption expenditure among non-
user households. Although most studies on mobilkibg concentrate on peer-to-peer
transfer services, which is the most common seroifered across the mobile money
platform given its infancy, the product supportsibess to person, business-to-business
and government-to-person services at a relativelyet cost than conventional transfer
platforms like commercial banks. A study by Aker&t(2011) in Niger demonstrated that
the use of mobile banking reduced the cost to theeignment and recipients of a welfare
program that distributed financial assistance togbople affected by the critical drought of

2008.

Despite the increasing importance of mobile bankitigere is little empirical
evidence on the potential of this financial innoeatwith regards to services beyond
money transfer. Mobile money now offers a broadmmge of services including an
integrated access to formal bank services throwginerships between Mobile Network
Operators (MNOs) and registered commercial bankd deposit-taking microfinance
institutions (MFIs). Other services like the electic payment of school fees, salaries and
utility bills (in principle, water and electricityare expected to reduce the frequencies of
cash transactions and increase financial efficigltSAID, 2012). Safaricom’s M-PESA in
Kenya now offers an integrated financial packagi wktended services like microsavings,
credit and agricultural insurance through custonhiglatforms likeM-KESHOandKilimo
Safi It is documented that access to an affordablaga\platform can change the financial
behavior of households by reducing wasteful expeneliand saving with informal

platforms (Morawczynski and Pickens 2009).
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Although considerable effort has been devoted twyshg the developmental
impact of mobile money in the areas of remittanagsk sharing and consumption
smoothing, empirical evidence on its potential wodt savings, credit, insurance and
mobile payments remains largely missing. In thetexinof Uganda, mobile money studies
focus on the determinants of adoption (JohnsonNind-Zarazua, 2011) while others rely
on small and less-representative samples (NdiwaR0iED). The objective of this study is
to fill literature gap by analyzing the effect ofolile money on the saving, credit and
remittance behavior of rural households in Ugafidee study is expected to contribute to
the existing literature by assessing the poterdfamobile money to enhance financial

inclusion, extending the analysis beyond peer-&r-pemittances to savings and credit.

The rest of the paper is organized as follows; iBec® provides background
information on mobile money in Uganda and Sectiate8cribes the survey data and their
summary statistics. | describe the empirical sgpai@ Section 4 and provide the results in

section 5 while Section 6 concludes the analysis.

4.2. Development of mobile money servicein Uganda.

In March 2009, Mobile Telephone Network (MTN) — fleading Mobile Network Operator
in the country — establisheddTN Mobile Moneythe first mobile money platform in the
country, inspired by the massive success of Safaric M-PESA in Kenya. Airtel Uganda,
formerly known as Zain, joined the service wherolted out itsAirtel Moneyin June the
same year. This new financial innovation provedb® an efficient way for telecom

companies to increase their market shares by widetiie range of services available to
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their clients. This attracted Uganda Telecom toosiiceM-Sentein March 2010, followed
by Warid Pesafrom Warid Telecom in December 2011 addange Moneyfrom Orange

Telecom in the first half of 2012 (Uganda Commutiazas Commission-UCC 2012).

Since mobile money was established in Uganda, tiheoer of subscribers has been
steadily increasing. By mid-2014, over 17.6 milliogandans had adopted mobile money
services, representing over a five-fold expansiomf3 million users in 2011. In the same
period, the number of mobile money transactionse@msed from 180 million to 242 million
and the corresponding total value exchanged thrdbghplatform increased from $1.5
billion to $4.5 billion in the same period (BoU, ). MTN Mobile Money alone has over
15,000 agents as compared with 455 commercial beariches with 660 Automated Teller
Machines (ATMs)"* This rapid expansion partly owes to the high rafelsoth the roll-out
of mobile phone network and adoption of mobile pg®rin my sample, the proportion of
households owning a mobile phone increased fromer8ent to 90 percent between 2012
and 2014 while all Local Council 1s (hereafter edlLC1s) were covered by mobile phone
network in both round$> One in four households reported possessing mae tme

mobile phone in the Mobile Money survey of 2014r@adter referred to as MM2014).

Mobile money allows users to deposit money as atflon a SIM card-based
account, called am-wallet which can be converted into cash at any mobileeyagent
location all over the country. In the initial stagef its establishment, the range of services

offered was largely limited to person-to-personnsfar. However, with the growing

4 Mobile money agents serve as outlet centers dr pamts where users can exchange their e-floatdsh
and vice versa.
5| C1 is the smallest administrative unit in Uganda.
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interest from stake-holders, coupled with compmtitamong the mobile network operators
(MNOs), service providers have gradually innovatedwiden the range of services.
Currently, most MNOs offer more complex functiofielpayment of utility bills, school
fees, airtime purchase, direct purchase of goodssarvices and, to some extent, payment
of government taxes. Recent developments in theilenddanking arena have made it
possible for users to access their bank accouintg tiseir mobile phones without having to
physically visit their bank branches, thanks to paetnership between MNOs and bafks.
This is expected to raise financial inclusion esgbc at the lower end of the socio-

economic spectrum while reducing the cost of actteasd use of basic financial services.

With the rapid urbanization in Uganda over the peeirs, the number of people
migrating to urban centers has been steadily istmgamost often in pursuit of jobs. Those
who migrate to cities often extend financial supgortheir family members and friends in
villages in the form of remittances and informahig. The efficiency of this remittance
system used to heavily rely on the quality of tpans infrastructure as most of these
transactions were traditionally made through infarichannels like physical movement of
cash by the receiver, sender, and agents like bdstaxi drivers. Besides, the massive
geographical dispersion between senders and reseivplies high transaction costs in
terms of transport fares and travel time involvedsénding and receiving money among
family members and friends especially across geatgeally distant and remote locations.
This background motivates my postulation that neliloney lowers the time, transport

and other transaction costs associated with thgeusafinancial services, catalyzing their

®Major partnerships exist betwedfiTN Mobile Moneyand Stanbic Bankyl-Senteand Standard Chartered
Bank andWaridPesaand DFCU Bank.

48



adoption even by rural households. Similarly, timaricial product has made it easier for
friends and relatives to exchange informal creditlevothers find it convenient and cost-
effective to save money over the m-wallet in inseen where commercial banks are

inaccessible.

4.3. Data and Summary Statistics

This paper uses a combination of two data sourtles Research on Poverty, Environment
and Agricultural Technology (RePEAT) and MM2014 eTRePEAT is a panel household
survey conducted jointly by the National Graduaistitute for Policy Studies (GRIPS), the
Foundation for Advanced Studies on Internationaldd@ment (FASID) and Makerere

University in four rounds between 2003 and 2012.

The survey collected detailed information on howos#hconsumption, incomes,
agricultural production from 940 rural households 94 LC1s. | followed up 916
households that were interviewed in the last rooh&ePEAT in 2012 and conducted a
MM2014 among these households between June an@0W#ly. | successfully interviewed
820 out of the 916 households and asked questiong éhe usage of mobile money, banks,
Savings and Credit Associations (SACCOs) and Mitcrance Institutions (MFIs) as well
as financial services including savings, remittanaed credit (both formal and informal).
Analysis is based on 820 households that werevietged in 2014, constructing financial

access and usage variables from the MM2014 whill®rimation on household
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characteristics is obtained from RePEAT4The choice of rural households as the analysis
sample is intended to portray the contribution afite money among the rural poor who

are often excluded from the formal financial system

| stratify the sample by mobile money adoption ustatind provide summary
statistics for financial access and usage in Tahble and household and village
characteristics in Table 4.2. Between RePEAT4 ani¥i2Pil4, the proportion of
households with at least one mobile money useeasad almost two-fold from 38 percent
to 70 percent and barely one percent of the sahmaiseholds had a mobile money user in
the third round of RePEAT in 2009. This reflectsapid penetration rate within just six
years since mobile money was introduced in Ugan@909. The rapid adoption of mobile
money services is partly attributed to the highpam rate of mobile phones and the lack
of rural coverage by formal financial institutiof{<Over 80 percent of the households in
MM2014 had at least one mobile phone with one ur fiouseholds possessing more than
one handset. The significantly higher rate of nmlphone possession among mobile
money users is not surprising given the naturé@ibobile money platform which uses the
mobile phone as infrastructure for the servicesrefl. In contrast, only 41 and 13 percent
of mobile money adaptors and non-adaptors haveaat lbne bank account, respectively.
Table 4.1 further shows that households that adogbile money services have more

educated heads with an average difference of taosya schooling.

7| was unable to construct a panel because finkactzss and usage variables are not available RERT
surveys except mobile money adoption and remit&tramsactions.
'8 These include commercial banks and deposit-takiRts.
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Peer-to-peer remittance is the most commonly adofuaction of the mobile
money platform. The proportion of mobile money gs&ho report having received
remittances at least once in the 12 months befereviM2014 interview date is thus ten
percent higher compared to non-users. Similarlg, dmount of remittances received is
twice as high at UGX 702,000 (USD 270) and UGX 808, (USD 125) for users and non-
users, respectively. The user households are atse likely to save and borrow money and
the amount saved and borrowed is significantly &igh postulate that mobile money
provides a convenient channel not only for remdémnbut also for short-term savings
mainly for school fees to be drawn at the onsea ofew school term or for purchasing
agricultural inputs when the planting season stdridobile money users are generally

wealthier than non-users in terms of both asselamendowments.

User-households tend to be headed by relativelpgeumembers and have a lower
proportion of female heads. Regarding physical ssde financial service providers,
mobile money user households are located one kiematoser to the mobile money agent
relative to non-user households while there aresigaificant differences in distance to
banks because this analysis sample is predominamtdl/and majority of banks are located
in the district town which is, on average, tenkiddmeters away from the village center.
Although there are systematic differences in thaskbold and LC1 level characteristics
between the mobile money users and non-users,itifgescomparison of their outcome

variables on savings, credit use, and remittanceipewould not identify the causal effect

9 Based on data and Focus Group Discussions, ther@in purposes of receiving remittances, saving and
borrowing money in the sample are to raise scheed find make farm investments which include hiabgr
and buying inputs.
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of adoption of the mobile money. Thus, | discuseuttihe identification strategy in the
following section to quantify the association betwemobile money adoption and the

pattern of financial transactions.
4.4. Empirical Strategy

4.4.1. Adoption of Financial Services
A household’s decision to use a particular finanservice depends on household and

community characteristics in the form
Service(sy = HBryMmoney;jq + B Xijq + B3Via +nj + &liq > O}, 1)

WhereServiceih]-d is a dummy variable taking one if householtlving in village | of
district d has at least one member who useshttle financial service, antd comprises of
savings, credit and remittancedmoney;j; is a dummy variable taking one if the
household has at least one member who uses mobiheyrservicesThe parametenyq
captures district fixed effectXq is a vector of household characteristics whicHuide
household size, log of asset value and land endotanage, gender and education level of
the household healjqis a vector of observed village characteristics tmauld potentially
influence service provider adoption. These inclddgance in kilometers from the village
center to the nearest district town and distanoebé nearest respective service provider

location.
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4.4.2 Amount of Financial Services.

In order to understand the extent to which mobilenay influences financial
service usage, | estimate the amount of money sé@oetbwed and received in remittances
by the household within 12 months prior to the syrvThe amount of financial services
transacted is observed only if the household ukedsérvice while the outcome remains
unobserved for non-user households such that Oti@a®n may suffer from negative
attenuation bias. | therefore adopt a Tobit apgragicsich allows us to consistently estimate
the total value of financial services by considgrthe outcome variable for non-users as

censored at zero as the lower limit.

lnAmountlh]-dijd: Max{ 0, y,\'},Mmoneyl-jd+ nyi]-d + )/QV]-d + ufi‘ + ulh]-d} . (2

Where lnAmount{}dijd is the log-transformed amount of money saved, e or

received as remittances in the 12 months precebliMP014 andu;;4 is an error term

normally distributed with mean zero and varianée

Because systematic differences in observed chaistate between mobile money
users and non-users could be driving the differemeghe patterns of savings, credit and
remittances, | also conduct propensity score matcto identify the true effect of mobile
money adoption based on comparable user and norioseeholds. In order to force a
common support between users and non-users andumpovariate distributions, we trim
the sample to include matched households for withehestimated propensity score lies

between 0.1 and 0.9. Crump et al. (2008a) draw ropirecal examples and numerical
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calculations to illustrate that this cut-off powiten yields good results. In addition to the
conventional matching techniques, | run weightegtessions with a full set of covariates
with weights assigned by the estimated propensityes Controlling for covariates gives
double robustness by further smoothing out potehigerogeneity between treated and

untreated observations (Wooldridge and Imbens, 2008

In addition to the full set of household charadees presented earlier, | also include the
log of distance in kilometers to each of the ndafiesncial service provider — mobile

money agent, bank, SACCO and MFI as additionalrotst

4.4.3 Mechanisms: Convenience of Using Financial Service Providers.

| postulate that the relatively lower service cleargnd the convenience associated with
closer proximity to financial service providersterms of reduced travel time and transport
costs is the major mechanism through which mobiney boosts savings, credit and

remittances. The relative urban concentration ahéd financial service providers (banks

and MFIs) implies that physical access to finanaiatitutions remains one of the major

challenges for rural households to adopt thesadilmh services. If long distance to service
points is a major barrier for rural households ti@ financial services, bringing these

services closer could leverage the householdslitided and frequency of the respective

service provideré® To test the plausibility of this premise, | esttma system of seemingly

unrelated regressions for the likelihood and fremyeof using each of the four service

20 About 20 and 24 percent of the sample householdshvhave never used banks and MFIs, respectively
site long distance to service provider as the paidarrier.
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providers, taking into account the possibility ttta¢ household’s decisions to adopt them

are interdependent.

4.5. Results

4.5.1. Adoption of Financial Services

| first estimate the decision of the householdawesmoney, receive remittances and credit.
In odd-numbered columns of Table 4.3, the accessotaile money services is measured as
a dummy variable taking one if any household memim¥s mobile money while the
distance from the household’s village to the ndarasbile money agent is used an
alternative access measure in even-numbered colurhesdependent variables take one if
any member of the household made any form of samingceived any credit (both formal
and informal) or remittance within 12 months priorthe interview date. Having a mobile
money user in the household increases the probabflisaving, borrowing and receiving
remittance by 25, 22 and 82 percentage pointseotisply. Assets play a significant role
in stimulating remittance receipt but do not sysigoally explain saving and credit
patterns. Distance to the nearest mobile money tageems to matter strictly for

remittances with no significant effect on the likelods of saving and borrowing money.

4.5.2. Amount of Financial Services.

Estimating the likelihood of adopting financial wees using binary outcome variables
does not disclose the extent to which the mobileneyoservice stimulates financial
transactions and conceals any possible heterogeaidss households in terms of service

amounts transacted. | thus estimate the amouravifigs made and credit and remittances
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received 12 months before the survey and presentesults in Table 4.4. Odd-numbered
columns report ordinary Tobit results while evematnered columns include residuals from
the probit regression of mobile money adoption ¢éotwl for potential endogeneity of

mobile money variable. Across both specificatidhs, presence of a mobile money user in
the household has a positive and significant effectthe annual amount of money a
household saves, borrows or receives in remittardesliscussed in previous sections, |
presuppose that rural households use mobile manayake temporary savings especially
for school fees and financing agricultural investiisdike input purchase, labor hiring and
land preparation. For similar purposes, househotddd use mobile money as a channel
through which they solicit informal soft loans aramittances from family members and
friends especially those working outside the vilaglousehold size does not significantly
affect credit and remittance amounts but reducesathount of money saved, which could
be partly attributed to the huge expenditures nesdsciated with large families that strain

the saving ability of these households.

| then estimate reduced form Tobit models usingdisence to the nearest mobile
money agent as an exogenous measure of mobile meweass. | also control for the
distances to the nearest bank, SACCO and MFI asctild influence financial service
transactions besides mobile money access. Resuliable 4.5 reveal that the distance
from the village center to the nearest mobile moaggnt is associated with significant
reduction in the household’s likelihood and amaaintaving, credit and remittances. Asset
wealth plays an integral role in facilitating hohiekel credit access, possibly because asset-

rich households could use their asset base adaralldo obtain larger amounts of credit
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relative to their asset-poor counterparts. Houskhbleaded by more educated members
make significantly more savings and receive momeittances and credit. This could be a
reflection of either their relative financial liwsy or the presence of salary-earning
members who may use their salaries as collaterabtain formal credit from banks and

MFIs.

As presented earlier, summary statistics in Tadblg#sand 4.2 reveal that households
that use mobile money are systematically differeoim non-users along observable
characteristics which could confound my results. dadress this concern, | adopt a
propensity score matching technique to reduce whbbr household heterogeneity by
comparing financial service amounts between mamiteney users and comparable non-
users. | further force a common support by consideosnly observations whose estimated
propensity scores are bounded within 0.1 and 0.@&nge that is considered to deliver
reliable estimates (Crump et al. (2008a). Finallyjun regressions weighted by the
propensity score, controlling for a full set of setiold and village characteristics to further
remove any remaining observable household heteeilyeafter the matching exercise
(Wooldridge and Imbens, 2008). This approach isllgigobust and thus constitutes my

preferred strategy.

Results reported in Table 4.6 are consistent widvipus estimates; mobile money
adoption significantly increases the amount of sgyvicredit and remittance transactions
made by the households. Most of the other contha@se insignificant coefficients,

reflecting the fact that observable heterogenetyg successfully removed by the matching
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method. Finally, Table 4.7 reports results from aitate balance tests before and after
matching. P-values for the equality of means of tnoovariates smaller than 0.05 before
matching but larger than 0.1 after matching, intillgathat covariates were unbalanced
before matching but became balanced after matclitegecting the hypothesis of joint
equality of means after matching shows that cotesi®r mobile money users and non-
users are drawn from comparable distributidbaliendo & Kopeinig, 2008 Additionally,

a mean absolute bias of 3.4% is far smaller than5& recommended to yield reliable

estimates (Rosenbaum and Rubin, 1985).

| then disaggregate the amount of credit receiwethb household into formal and
informal categories to investigate the two posspgaéhways through which mobile money
access could influence the credit behavior of tbaskhold. As noted before, the first
possible channel could be the facilitation of imi@t borrowing arrangements among
family members, friends, individual money lendend amembers of local savings and credit
associations made possible by the availability afoavenient remittance channel. The
second channel is rather less straightforward; rdeent interlinkage between mobile
network operators and banking institutions — conmmaébanks and MFIs — allowed for the
interconnectivity of mobile money accounts and backounts. This innovation allows
users to freely move funds between the two typescabunts and could have made it
swifter for banking institutions to market theiralo products to mobile money users
through short messaging service (SMS) and disseenitean proceeds to borrowers
without requiring them to physically travel to babhkanches. It is also possible that the

interlinkage could have increased service satigfacimong customers using interlinked
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bank and mobile money accounts, increasing themasel for loan products. Results in
Columns 2 and 3 of Table 4.8 confirm that both patys are at play; both informal and
formal credit increases with mobile money possessidowever, as noted earlier, the
informal channel is stronger, indicating the eassoaiated with mobile money in
exchanging informal microcredit among members &rimal social networks and private

money lenders.

4.5.3. Mechanisms: Usage Financial Service Providers.

Table 4.9 presents marginal effects Probit estisnatel results from a system of seemingly
unrelated regressions that take into account patgninterdependence in household’s
decisions to adopt the four financial service pdevs — mobile money, bank, SACCO and
MFI. For each of the four financial service provgleéhe dependent variables in Columns 1
to 4 are binary indicators taking one if the houdelused the respective service provider
within a year preceding the survey while the freguyeof using the service providers is
presented in Columns 5 to 8. Columns 1 and 4 réispécreveal that the probability of
using mobile money services reduces by eight p&genpoints and 24 percent when the
distance from the village center to the nearestilmaboney agent doubles. Distances to
the nearest bank, SACCO and MFI do not signifigaetiter into the household decision to
adopt these institutions. One possible explanatothe case of bank adoption is that no
matter how close the household may be to the baakipes, sign-up documentation as
well as actual and/or perceived cost of accountnimgeand maintenance may impose
additional restrictions to the up-take of bank ands. The significantly positive coefficient

on log of asset value rather stresses the relatipertance of household wealth, implying
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that asset-wealthy households can afford to usé& barvices despite the long distances
they have to travel to access these services. @heagon level of the household head is
positively associated with a higher likelihood anelquency of using mobile money and

banks, which may reflect the literacy role in simgpliinancial behavior.
4.5.4. Robustness checks.

4.5.4.1. Endogeneity of mobile money adoption.

In all previous results, mobile money adoption wasated as exogenous to the
household. However, this is unlikely because hoolsishwho normally save or borrow
money and receive remittances may adopt mobile yneerrices to ease the flow of these
services. In this case, causation runs in the sevdirection and this implies potential
endogeneity of mobile money adoption due to sinmeltais effects. The default approach
in this case would be to run instrumental variakelgressions in a 2SLS framework using
distance to the mobile money agent as an instrufeemhobile money adoption. | instead
add a control function approach to the Tobit modelsstablish a causal link between
mobile money adoption and financial service amowitde taking into account the corner
solution problem in the outcome variabfés.In the first step, | run probit models for
mobile money adoption on all exogenous variabletiding log of distance to the nearest
mobile money agent (results not shown) and obteadipted residuals which | add as an
extra covariate in the (second-step) outcome regnes. The results reported in the odd-

numbered columns of Table 4.3 show that the mahi@ey coefficient remains strongly

2L From this point throughout the analysis that fatio | refer to this approach as Tobit-CF.
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significant. The positive coefficient on the pradat residuals in savings and credit
regressions indicates that the endogenneity of lmaboney imposed an upward bias on
the standard Tobit estimates of these variables.ifitlusion of auxiliary residuals in the
standard Tobit models not only checks for endodermit also alleviates its confounding

power (Wooldridge, 2003; Mason, 2013).

4.5.4.2. Alternative Explanations.

| presume that the distance to the mobile monewtaigeindependent of household and
village characteristics because mobile money agewdse, in most cases, already
established shop keepers in the villages sellingséloold merchandize and airtime cards,
who later took on mobile money as an additionaViseron their service menus when this
financial platform was introduced in the country2@09. This differs from the case where
non-resident mobile money entrepreneurs self-saéiéatthe villages they perceive to be
profitable. Nonetheless, | appreciate the posgjbihat already established shop keepers
could decide whether or not to extend their rarfggeovices to cover mobile money, basing
on the local economic potential of villages, whadhuld be a reflection of potential demand
from the residents. A profit-oriented mobile monagent would consider the local
economic potential of the village and locate in ¥iilage town, which is often closer to the
district headquarters (district town). Howeverphtrol for distance from the village center
to the nearest district town in all my regressiand the estimates remain qualitatively and

quantitatively similar to those without this cort(onreported).
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The second concern relates to the possibility Itlaaiks, SACCOs and MFIs could
have mobilized savings and credit during or prothe study period. If this was the case,
my estimates would be capturing the spurious caticel between mobile money adoption
and the up-take of financial services. However,90rpercent of the sample villages, the
nearest banks and MFIs are available in the didtien and controlling for this distance
provides a remedy to this problem. It is importémtnote, however, that SACCOs are
available in most villages and the distance todisérict town does not necessarily affect
their power to infiltrate and mobilize financialrgiee up-take among rural households. |
therefore control for the distance to the nearéds€SO, a dummy variable for household
membership to SACCOs and binary indicators for Wwheta SACCO is present in the

village in Tables 3, 4 and 5 and the results rerhajhly robust?.

4.5.4.3. Attrition

The final check for the robustness of the mainltess a test for the possibility of attrition
bias. As discussed in earlier sections, | was &bfellow 820 out the 916 households that
were sampled in the fourth round of RePEAT in 20IRis represents a 10.5 percent
attrition rate which could bias the results if tmuseholds that could not be interviewed in
2014 systematically differ from those that werecassfully interviewed. | therefore regress
the attrition indicator on key household and vidagharacteristics and show OLS and

Probit results respectively in Columns 1 and 2 abl€ 4.10. The results reveal no

22| control for these variables separately due tinemrity. However, | report only results with tisice to
SACCO and district town to save space. Moreoveuylte were qualitatively similar across all spexifions.
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systematic differences between households that wmézeviewed in 2014 and those that

were missed, suggesting that attrition bias do¢sofound the main results.

4.6. Conclusion

As lack of access to financial services remainseg khallenge to many people in
developing countries, the advent of mobile phongelafinancial platforms has been
changing the financial livelihoods of the rural pollobile money — a financial innovation
that allows the user to deposit, exchange and vathanoney using their mobile phone — is

a cheap and convenient option for majority of tiharicially excluded rural populace.

| explore the role of this financial product in piveg the financial behavior of rural
households in Uganda using a randomly selected Isanfp820 households. | provide
empirical evidence that mobile money leveragesfii@ncial access constraint of rural
households and stimulates their uptake of finansevices. Accounting for possible
selection bias, endogeneity of mobile money adoptab the household level and the
influence of local economic conditions at the \gkalevel, | provide robust evidence that
the amounts of remittances, credit and savings rogaeobile money users is significantly
higher than that of non-users. The results founthis analysis results feed into existing
literature in two ways; first, by profiling the mattial of mobile money to drive remittance
flow and second, by illustrating that reducing sevcost and distance to service points
improves the saving behavior of rural householdss paper uniquely contributes to the
literature by extending the analysis of the potdrdf mobile money beyond the traditional

peer-to-peer remittances to credit and saving sesvi
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| illustrate that the main mechanism of this obsdneffect is the reduction of
distance to service points, as mobile money agasttocated in almost all the sub-counties
in the study areas. | therefore postulate thatsscé@ mobile money services reduces the
burden in terms of transport and time cost assediatith remittance and informal credit
exchange among family members and friends and tbdesporary savings to facilitate
school fees and farm investments. The cross-sedti@iure of my data, however, does not
allow us to rule out the potential effect of unatveel household fixed attributes that could
influence the observed financial behavior and Véethis issue for future research. In the
case of remittances, this concern was alleviat@dgusousehold fixed effects models in
Munyegera and Matsumoto (2014). Nonetheless, tiseltse suggest a critical policy
implication that enhancing access to convenient affokdable financial services has a
great potential to boost financial access amonguha poor who are often excluded from
the formal financial system. This enhanced accestdamprove their financial behavior
and augment their capacity to smooth consumptiafegsiard against vulnerabilities in
their lives and make productive investments, ewahturedeeming themselves from

poverty.
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CHAPTER S

Conclusions and Policy Implications

Existing studies have revealed that a large praporbof the population in
developing countries has no access to basic finhservices yet this is a crucial tool for
poverty and vulnerability reduction and, conseglyenéconomic development. It is
however intriguing that many people in developirgumdries, particularly the poor, are
often excluded from the formal financial sector the lack of an affordable service
provider despite their general willingness to usaricial services. It is therefore believed
that enhancing access to affordable financial sesvicould deliver considerable welfare
improvements especially among the poor and rurainconities in developing countries.
Mobile moneyis one the most popular financial innovations #raerged out of the direct
need to close the financial access gap amonganchpoor communities, allowing its users
to make financial transactions via the mobile phddewever, empirical analysis on the
potential financial access role of this financiebgiuct is largely lacking and this forms the
principle objective of this dissertation. To thesbef my knowledge, this dissertation is the
first to make an empirical inquiry into the roleapéd by mobile money in shaping rural

financial behavior with comprehensive emphasisavirgs, credit and remittances.

This dissertation first analyzes the determinaritadoption of mobile money to

better understand the key factors that induce rbaalseholds to take up the services
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offered by this product. The dissertation then esgd whether the adoption of mobile
money services is associated with systematic iseedan saving, credit and remittance
transactions among these households who barely decess to the services offered by
formal financial institutions. Analysis of the paot&al welfare benefits that are often
claimed to accrue to the users of mobile maaeyalso explored in this dissertation. This is
quite important because most of the rural houseshalé not served by formal financial
institutions like banks and microfinance institumsoand thus enabling access to savings,
remittances and credit using the widely possessedilen phones could offer a partial

remedy to their financial access constraints.

Several findings are presented in the dissertafiost; that the adoption of mobile
money services is expanding rapidly. In 2009 whevbile money was introduced in
Uganda, only less than one percent of the sampledimlds used in this dissertation had
adopted the service. This is expected becauseutiaé mature of the sample households
implies relatively slower infiltration rates of neechnologies. However, the adoption rates
shot up to 38 percent and 70 percent in the suls¢gsurveys in 2012 and 2014,
respectively. Physical proximity to service centisrene of the critical factors behind this
rapid expansion; shorter distances to the mobileeap@gent are associated with significant
increases in the likelihood that household memlaelgpt mobile money services. This
finding is consistent with earlier studies thatriduhat the adoption of financial services is
heavily hampered by long distance to financialiitn8bns and the associated high transport
costs and long travel time incurred by potentiaghlusers. The finding is also supported by

the fact that, in the analysis sample, the distancthe nearest mobile money agent is
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significantly shorter than the case for commerbaiks and microfinance institutions. This
implies that mobile money has been successfulimghry services closer to the rural poor

and in reducing the transport and time cost astastiaith financial service use.

Another finding of this dissertation is that houslels with access to mobile money
services are more likely to save and borrow funad geceive remittances from family
members and friends. Conditional on using each hefsé respective services, the
dissertation further finds that households usingoileomoney make significantly more
savings, borrow larger amounts of funds — from Hotimal and informal sources — and
receive larger volumes of remittances from familgmbers and friends living and/or
working outside their villages. This finding thesed corroborates findings from earlier
studies that the poor are willing and able to mihkancial transactions but often lack an

affordable platform, particularly for saving andrtmwing.

Regarding the welfare-enhancing potential of moltmey access, this dissertation
finds significant increases in household consummpper adult equivalentAnalysis of
disaggregated components of consumption expendiweals significant increases in food
consumption, expenditure on household basics — atidng health and semi-durable
household items like clothes and footwear — andtridmnions towards local savings
schemes and socio-cultural and religious functimetuding funerals, weddings, parties
and religious ceremonies. This is also in line wtlevious empirical and experimental
evidence that access to cheap and convenient falasrvices often translates into welfare

benefits capable of alleviating poverty and vulbdity. An inquiry into the mechanism of
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this welfare impact points to the crucial risk-paglrole of household members through
remittance exchange; households that use mobileynservices are more likely to receive
remittances, receive remittances more frequentty tae volume received is significantly
higher than that received by non-user householdgim this observation corroborates
findings from earlier studies that mobile moneyusss the transaction cost of risk-sharing
and boosts the flow of remittances among membensfafmal social networks, generating
supplementary funds which receiver households asafeguard the multitude of income

shocks encountered in their lives.

Various policy implications can be drawn from thedfngs of this dissertation.
First, the finding that the rural households arding and able to use financial services
when they have an affordable platform implies aagreeed to design and streamline such
financial products that cater for their financialeds. The emergency of mobile money and
the willingness of the rural poor to take up tmsavation are indicative of the need by
governments and stakeholders to design supportdheigs to scale up this financial
product to many more financially excluded peoplaisTwill go a long way increasing
access to productive opportunities by disadvantagedips of people and promoting
inclusive growth. With specific reference to sawngromoting this financial platform
could stimulate and strengthen a savings cultudeigerease saving rates at the individual,
household and aggregate economy levels, ultimétahsforming the economy through the
mobilization of funds for productive investmentsddkionally, promoting a convenient

and cheap channel for the exchange of remittanoesceedit would partly relax the
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idiosyncratic credit constraints that hinder effestinvestment in productive ventures

especially among the rural poor.

Secondly, the welfare impact of mobile money docot®e@ in this dissertation
implies that streamlining the operational framewofkthis financial product could be an
effective strategy to alleviate poverty and vulhdrgy. Direct pathways through which this
could be realized include boosting per capita conion through the facilitation of risk-
sharing and consumption smoothing arrangements gmoembers of informal social
networks, particularly family members and frienbglirect pathways rely on the ability of
the user households to transform financial access development outcomes, especially
through incremental saving and engagement in ptoguimvestments in both physical and
human capital. However, investment in productivgsptal capital requires an adequate
level financial literacy and investment skills acould be quite challenging for the rural
poor who hardly possess these skills. It is theeef@commended to consider training
programs in financial literacy and entrepreneursskpls specifically targeting the rural
poor in order to fully leverage the investment ptitd associated with the mobile money

platform in complement with promoting access taatsge of services.

Lastly, this dissertation recommends that more reffoto developing and
popularizing recent innovations in the mobile moregosystem. The most promising
among such innovative services is the electronyenaent for goods and services, including
school fees, government taxes, utility bills antected airline tickets. The government,

mobile network operators and stakeholders ouglileiose creative strategies to scale up
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these services to enhance payments efficiency addce the volume of cash-based
financial transactions. In support of this causeré¢fore, more private sector players and
government agencies need to embrace this innovatigrart of their payment options as it
has been documented that electronic payments ktvedy cost-effective and efficient
compared to cash-based payment channels (USAI2)2Bank of Uganda would thus tap
into this opportunity in order to fulfill its targgef significantly reducing the size of the cash

economy.
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Table 3.1: Summary Statistics by Survey Year and Mobile Money Adoption Status

2009 2012
Non-Adopters Adopters Non-Adopters Adopters
VARIABLES Mean SD Mean SD Mean SD Mean SD
ICT Use
1 if mobile phone owned 0.5099  0.5003 0.5462 0.49856133  0.4874 0.9320 0.2520
1 if holds bank account - - 0.1269  0.3332 0.38150.4865
Wealth

Total value of assets (UGX266,466 564,907 411,356568,729 390,208 555,563 831,826 1,189,717
Land holding size (acre) 5.7931  7.1484 7.1633 M¥075.5852  6.1938 6.9291 9.1896

Remittances

1 if received remittance 0.5036  0.5004 0.5098 (®B50.6558  0.4755 0.7892 0.4084

No. of Remittances 2.4116  4.7165 2.3838 4.6326 RB.03 5.0995 5.5496 7.3803

Total remittance (UGX) 566,2221,002,502 558,571914,789 621,833 1,116,4811,088,673 1,595,953

Welfare

Per capita consumption 27,484 28,121 31,488 25,073 43,524 35,182 54,636 ,0801

(UGX)

Household Demographics

Age of household head 53.141414.5252 53.330114.1900 52.6536 14.6563 52.7336  13.1949

1 if head is female 0.1170  0.3218 0.1481 0.3557 5341 0.3627 0.1569 0.3642
Head education 5.1611  3.6416 7.2138 4.1048 4.93285509 7.2215 3.9826
Household size 6.8675  3.2063 7.1512 3.6603 6.90684249 7.3549 3.6206

Village Characteristics

Distance to district town  13.4557 10.9761 11.8712 9.5719 10.3639 8.4176 8.7333 7.5988
(km)

Number of households 521 325 521 325

Notes: Authors’ computation based on RePEAT 2009 201.2. According to the annual Bank of Uganda
Report 2012, 1 USD was equivalent to Ush 2028 &&i7 An financial years 2008/2009 and 2011/2012,
respectively.
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Table 3.2: Deter minants of Household M obile Money Adoption

(1) (2)
Variable Probit FE
1 if mobile phone owned 0.0806*** 0.117***
(0.0142) (0.0273)
1 if HH has migrant worker 0.0349*** 0.0908***
(0.0131) (0.0268)
Log of distance to nearest MM agent in km -0.0137** -0.0442***
(0.00383) (0.0106)
Head years of schooling 0.00543*** 0.0115%***
(0.00152) (0.00332)
Age of household head 0.00192 0.00471
(0.00234) (0.00472)
Age (squared) of household head -1.50e-05 -4.56e-0
(2.17e-05) (4.32e-05)
Log of land size in acre 0.00207 0.00132
(0.00710) (0.0185)
Household size 0.000151 0.000378
(0.00135) (0.00365)
1if head is female 0.0289 -0.0141
(0.0185) (0.0357)
Log value of total assets 0.0195*** 0.0248**
(0.00485) (0.0114)
District*Time dummies Included Included
Number of observations 1,692 1,692
R-squared 0.448
Number of households 846

Robust standard errors in parentheses. Asterisks*and * indicate significance of mean differemat one,

five and ten percent levels, respectively.

79



Table 3.3: Mobile Money and Household Consumption

Dependent Variable: Log(Real Household Per capita Consumption)

(1) 2) (€))

Variable OoLS FE FE
1 if mobile money used 0.135*** 0.110* 0.0947*

(0.0394) (0.0565) (0.0565)
Constant 9.144%** 8.611*** 9.359***

(0.288) (0.377) (0.383)
District*Time dummies Included Included
Number of observations 1,692 1,692 1,692
R-squared 0.300 0.272 0.379
Number of households 846 846

Robust standard errors in parentheses. Asterisks™*and * indicate significance of mean differemat one,
five and ten percent levels, respectively. Addisibcontrols include household size, a dummy forsedold
mobile phone possession, log of asset value, |dgnaf size owned as well as gender, age and edadatiel

of household head.
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Table 3.4: Maobile Money and Disaggregated Consumption Expenditure

Food Expenditure Non-food Basics Social Contributions
Variable OoLS FE OoLS FE OoLS FE
1) (2) 3) 4) (5) (6)

1 if mobile money used  0.0977** -0.0129 0.154***  207**  0.563***  0.474**

(0.0483)  (0.0683)  (0.0594)  (0.0832)  (0.117)  (0)187

Constant 10.82*** 11.75*** 7 .255%** 8.193*** 6.854** 7.213***
(0.231) (0.295) (0.236) (0.358) (0.668) (0.893)
District*Time dummies Included Included Included Included Included Included
Number of observations 1,690 1,690 1,690 1,690 1,690 1,690
R-squared 0.302 0.354 0.303 0.470 0.380 0.373
Number of households 845 845 845

Robust standard errors in parentheses. Asterisks*and * indicate significance of mean differemat one,
five and ten percent levels, respectively. Addidibcontrols include household size, a dummy forsetold
mobile phone possession, log of asset value, ldgnaf size owned as well as gender, age and edadatiel
of household headn constructing household real per capita food aongtion, | use adult equivalence units

rather than head count to adjust for consumptitferéinces by gender and age of household members.
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Table 3.5: Maobile Money and Household Remittances: Dependent Variable: Measures
of Remittances

Dependent Variable: 1 if Remittances  No. of Remittances  Total Remittances
Received ) (4) (5) (6)
(1) (2)
Variable Probit OLS OLS FE OLS FE

1 if mobile money used 0.0706*  0.0581* 0.843** 034 0.360*** 0.381*

(0.0399) (0.0324)  (0.421)  (0.525)  (0.133)  (0.220)

Constant 0.0273 -5.028** -1.772  5.066***5.080***
(0.190) (2.441) (3.354) (0.872) (1.253)
District*Time dummies Included Included Included Included Included
Number of observations 1,682 1,682 1,682 1,682 1,682 1,682
R-squared 0.228 0.188 0.261 0.278 0.286
Number of households 841 841

Robust standard errors in parentheses. Asterisks*and * indicate significance of mean differemat one,
five and ten percent levels, respectively. Addidibcontrols include household size, a dummy forsebold
mobile phone possession, log of asset value, |dgnof size owned as well as gender, age and edodatiel
of household head.
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Table 3.6: Maobile Money, Job-seeking and Remittances. Dependent Variable:
M easur es of Remittances

(1) (2) 3)
Variable 1 if Remittances  Number of Total
Received Remittances Remittances
1 if mobile money used 0.0952** 1.385** 0.428***
(0.0456) (0.629) (0.163)
1 if HH has migrant worker 0.114%** 1.384*** 0.415%*
(0.0327) (0.482) (0.138)
Constant 2.831 9.607***
(2.315) (0.605)
District*Time dummies Included Included Included
Number of observations 1,682 1,682 1,682
R-squared 0.265
Number of households 841 841

Robust standard errors in parentheses. Asterisks*’and * indicate significance of mean differemat one,
five and ten percent levels, respectively. Addidibcontrols include household size, a dummy forsetold
mobile phone possession, log of asset value, |dgnof size owned as well as gender, age and edodatiel
of household head.
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Table 3.7: Reduced Form Resultsfor Consumption and M easures of Remittance

(1) (2) 3) (4)
VARIABLES Consumption 1if No. of Total
Remittances Remittances Remittances
Received
Log (distance to booth) -0.0481** -0.0211* -0.517** -0.259**
(0.0238) (0.0127) (0.182) (0.123)
Constant 11.48*** 0.622*** 1.733 9.642***
(0.257) (0.141) (1.687) (1.104)
District*Time dummies Included Included Included clided
Number of observations 1,690 1,682 1,682 1,682
R-squared 0.345 0.216
Number of households 845 841 841

Robust standard errors in parentheses. Asterisks™and * indicate significance of mean differemat one,
five and ten percent levels, respectively. Addisibcontrols include household size, a dummy forsedold
mobile phone possession, log of asset value, ldgnaf size owned as well as gender, age and edadatiel
of household head.
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Table 3.8: IV and Tobit Results. Dependent Variables: Consumption and Remittances

(1) (2) (3) (4) (5) (6)
VARIABLES Consumption Total Remittance # of Remittas
FE-1v 2 FE-IV 1st Tobit Tobit-CF Tobit Tobit-CF
1 if mobile money used 0.390** 0.984*** 0.707** @ 7* 0.889*
(0.174) (0.319) (0.338) (0.543) (0.470)
First stage residual 2.913*** 1.070
(0.937) (2.113)
Log distance to MM agent -0.037** -0.103 -0.0186 0.478** -0.367
(0.016) (0.0989) (0.102) (0.222) (0.229)
1 if mobile phone owned 0.0183 0.016 0.115 -0.181 .82@&* 0.765
(0.0508) (0.034) (0.219) (0.224) (0.494) (0.547)
1 if migrant worker present -0.103** 0.058 0.524** 0.312 0.937** 0.737
(0.0495) (0.034) (0.202) (0.210) (0.464) (0.485)
Head years of schooling -0.00850 0.006 0.0800**0.0558**  0.284***  0.273***
(0.0127) (0.008) (0.0259) (0.0270) (0.0593) (0862
Age of household head 0.0371** 0.013 0.00615 0.0073 0.0277 0.0323
(0.0180) (0.009) (0.0410) (0.0433) (0.0975) (099
Log land size in acres 0.299** 0.080 0.458*** 0636 0.911*** 0.700**
(0.130) (0.088) (0.147) (0.150) (0.327) (0.328)
Household size -0.0314*** 0.0035 -0.0403 -0.0291 .27G***  -0.237***
(0.00938) (0.006) (0.0294) (0.0302) (0.0671) (606
1 if head is female 0.0356 -0.064 1.120**  1.103*** 3.286***  3.497***
(0.126) (0.070) (0.263) (0.275) (0.658) (0.676)
Log value of total assets 0.143*** 0.022 0.692** .e@2***  1.038***  (0.985***
(0.0318) (0.0183)  (0.0887) (0.0921) (0.203) (0)215
Constant 0.745 1.848 -15.48**  -15.01***
(1.526) (1.588) (3.787) (3.955)
R-squared 0.069
First stage F-stat 17.76
Cragg-Donald Walk F-stat 18.546
Stock-Yogo critical value (10%) 16.38
Observations 1,690 1,690 1,682 1,682 1,682 1,682

Robust standard errors are reported in parenthAsearisks *, ** and *** represent significance tlen, five
and ten percent levels, respective. Additional mstinclude log of distance in kilometers to thearest

district town, and district-by-time dummies.
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Table 3.9: Maobile Money and (L og of) Per Capita Consumption: Weighted Regression
Based on Propensity Score Matching

1) 2) 3) (4) 5)
VARIABLES Consumption Food Basics Human Social
Capital Contributions
1 if mobile money used 0.0717** 0.312%** 0.164*** 020** 0.362***
(0.0356) (0.0430) (0.0601) (0.0521) (0.103)
1 if mobile phone owned 0.198** 0.154 0.288* 0.361* -0.160
(0.0896) (0.0997) (0.148) (0.205) (0.252)
Years of schooling of head 0.00675 -0.0174*** 0.p26 0.0295*** 0.0391***
(0.00463) (0.00542) (0.00760) (0.0106) (0.0131)
Head age 0.0109 -0.0119 0.0560*** 0.0977*** 0.0537
(0.00849) (0.0111) (0.0130) (0.0172) (0.0330)
headage?2 -0.000100 6.40e-05  -0.000448*+* -0.0008D7* -0.000516*
(7.85e-05) (0.000101) (0.000121) (0.000158) (02920
Log value of land currently held 0.181** 0.153 0829 0.482*** 0.756***
(0.0781) (0.105) (0.127) (0.182) (0.264)
logland2 -0.0297* -0.0401 -0.0413 -0.0843** -0.120*
(0.0180) (0.0246) (0.0286) (0.0405) (0.0608)
Household size -0.0561***  -0.0266***  -0.0962*** 04y 9*** -0.125%**
(0.00560) (0.00655) (0.00937) (0.0122) (0.0144)
1if head is female -0.0280 -0.0575 0.153* 0.0138 0.101
(0.0560) (0.0665) (0.0907) (0.124) (0.158)
Log value of total assets 0.201*** 0.137*** 0.371%* 0.430*** 0.527***
(0.0200) (0.0252) (0.0300) (0.0407) (0.0556)
Constant 7.881*** 9.232*** 2.988*** 3.648*** -0.291
(0.346) (0.444) (0.503) (0.709) (1.127)
Observations 1,426 1,426 1,426 1,420 1,426
R-squared 0.303 0.197 0.369 0.323 0.302

Robust standard errors are reported in parenth@sesrisks *, ** and *** represent significance tien, five

and ten percent levels, respectively. Additionattoals include log of distance in kilometers to thearest
district town, and district-by-time dummies. Thedwetion in number of observations is because these
regressions include only households whose propessiire lies within an inclusive range of 0.1 anfl. 0

Crump et al. (2008a) illustrate that this cut-adfng often yields good results.
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Table 3.10: Mobile Money Adoption (Placebo Treatment), Household Per capita
Consumption and Remittances: A Falsification Test using 2003 and 2005 Data

1) 2) 3) (4)
Variable Consumptionl if Remittances No. of Total Remittances
Received Remittances
1 if mobile money used -0.0650 0.0113 -0.108 -08078
(0.0675) (0.0418) (0.238) (0.0708)
1 if owns mobile phone -0.101 -0.250 0.0150 -0.0201
(0.106) (0.475) (0.117) (0.0561)
1 if HH has migrant worker 0.0245 0.105 -0.0589
(0.0350) (0.243) (0.0697)
Constant 8.222%** 6.967*** -0.0446
(0.533) (1.870) (0.431)
District*Time dummies Included Included Included ncluded
Number of observations 1,862 1,862 1,862 1,862
R-squared 0.261 0.153 0.431
Number of households 931 931 931

Robust standard errors in parentheses. Asterisks™and * indicate significance of mean differemat one,
five and ten percent levels, respectively. Addiéibcontrols include household size, a dummy forsedold
mobile phone possession, log of asset value, ldgnof size owned as well as gender, age and edndatiel
of household head. The placebo mobile money dumasyaenstructed in such a way that it takes theevalu
one for a household that used mobile money seruic2809 and/or 2012 and zero otherwise.
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Table4.1: Accessto and Usage of Financial Services by Mobile Money Adoption
Statusin 2014

Non-adopters Adopters Difference
VARIABLES Mean SD Mean SD Mean
Usage of financial services
1 if saved money in past 12 months 0.56 0.50 0.80 .390 0.24**
1 if borrowed money in past 12 months 0.48 0.50 90.6 0.46 0.21%**
Amount saved in past 12 months (‘000 UGX) 196 431 64 6 1,415 468***
Amount borrowed in past 12 months (‘000 UGX) 138 530 619 1,248  481***
1 if owns bank account 0.13 0.32 0.41 0.49 0.28***
1 if belongs to SACCO 0.53 0.49 0.65 0.47 0.12***
1 if used an MFI 0.02 0.14 0.10 0.34 0.08***
1 if received remittance 0.62 0.48 0.72 0.44 0.10***
Total value of remittances (1000 UGX) 325 826 702 ,350 377***
Access to financial services
1 if bank available in LC1 0.06 0.23 0.12 0.32 0.06**
1 if mobile money agent available in LC1 0.35 0.47 0.48 0.49 0.13***
1 if MFI available in LC1 0.08 0.26 0.10 0.29 0.02
1 if SACCO available in LC1 0.56 0.49 0.61 0.48 0.05
Distance from LC1 to nearest bank 54.84 87.72 53.2085.88 1.64
Distance from LC1 to nearest MM Agent (km) 4.73 .1 3.76 3.88 0.97***
Distance from LCL1 to nearest MFI (km) 27.31 29.28 3.82 27.52 -3.47
Distance from LC1 to nearest SACCO (km) 5.86 10.76 6.16 11.64 0.30
Observations 244 576

Note: Authors’ Computation based on RePEAT4 and MIMRThe average exchange rate during the survey
period was UGX 2,600 per USD 1(Bank of Uganda, 30Adterisks ***, ** and * indicate significance of
mean difference at one, five and ten percent levespectively.
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Table 4.2: Household and Village Characteristics by Mobile Money Adoption Status

in 2014
Non-adopters Adopters Difference

VARIABLES Mean SD Mean SD Mean
Household characteristics
1 if owns any mobile phone 0.54 0.49 0.89 0.31 0.35***
Total value of assets (1000 UGX) 681 1,344 1,236 12@, 555***
Land size (hectare) 5.02 5.51 6.91 8.75 1.89***
Household size 6.26 3.29 7.33 3.47 1.07***
Age of household head 52.83 15.32 51.64 13.57 -1.19
1 if female head 0.17 0.38 0.14 0.35 0.03
Head years of schooling 4.40 3.49 6.48 3.84 2.08***
Village characteristics
Distance (km) from LC1 to nearest district town asL. 0.56 9.86 036 1.16*
Observations 244 576

Note: Authors’ Computation based on RePEAT4 and MIMRThe average exchange rate during the survey

period was UGX 2,600 per USD 1(Bank of Uganda, 30Adterisks ***, ** and * indicate significance of

mean difference at one, five and ten percent levespectively.
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Table 4.3: Determinants of Financial Service Usage: Marginal Effects from Probit

Regression
Pr(Savings=1) Pr(Credit=1) Pr(Remittance=1)
VARIABLES (1) 2) (3) (4) (5) (6)
1 if used mobile money 0.249*** 0.220%*** 0.815***
(0.0407) (0.0426) (0.0298)
Log(distance to MM Agent) -0.0213 0.0284 -0.0457
(0.0273) (0.0306) (0.0272)
Education of household head 0.00671 0.0112**  0.2047 0.00994*  0.000236 0.0176***
(0.00500) (0.00486) (0.00538) (0.00530) (0.005950.00508)
Age of household head 0.00523 0.00631 0.0118 0.01060.0154**  -0.0105
(0.00763) (0.00748) (0.00882) (0.00904) (0.00723)0.00753)
Household size -0.00525 -0.00210 0.00118 0.00405 0133** 0.0186***
(0.00535) (0.00535) (0.00592) (0.00591) (0.00569).00585)
1 if female head 0.0149 0.0248 -0.0517 -0.0409 5W/0  -0.0127
(0.0464)  (0.0450)  (0.0539)  (0.0530)  (0.0472)  (G%¥
Log(total asset value) 0.0249 0.0345* -0.0109 0310 0.0494**  0.0655***
(0.0181) (0.0178) (0.0191) (0.0187) (0.0194) (G?1
Observations 785 785 785 785 785 785
Pseudo R-Squared 0.124 0.083 0.090 0.066 0.654 0.191

Standard errors clustered at the village levelareptheses. Standard errors clustered at theeiléag! in
parentheses. Asterisks ***, ** and * indicate sificance at one, five and ten percent levels, respyg.
Included controls not shown in the table includgriit dummies.
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Table4.4: Amount (in log) of Remittances, Credit and Savings: Tobit Model with CF and full Controls

Log(Savings Amount) Log(Credit Amount) Log(RemittanAmount)
VARIABLES (1) (2) (3) (4) (5) (6)
1 if used mobile money 0.817*** 0.820*** 0.685*** B54**+* 0.840** 0.766**
(0.234) (0.251) (0.123) (0.133) (0.364) (0.387)
First stage residual 1.517** 0.650* -0.604
(0.671) (0.368) (1.044)
Log(Distance to district town) -0.0554 -0.0509 =341 -0.0205 -0.170 -0.138
(0.154) (0.154) (0.0964) (0.0969) (0.284) (0.284)
1 if migrant worker present 0.0620 0.00338 -0.217  0.236* 0.750** 0.775**
(0.235) (0.236) (0.142) (0.142) (0.355) (0.361)
1 if SACCO available in LC1 0.117 0.127 0.0110 3Pl 0.377 0.421
(0.267) (0.268) (0.160) (0.161) (0.413) (0.414)
Head years of schooling 0.0329 0.00728 0.0308* q01 0.0351 0.0461
(0.0292) (0.0310) (0.0184) (0.0197) (0.0448) (o®a7
Age of household head 0.0129 0.0127 -0.00335 -2002 -0.0160 -0.00632
(0.0473) (0.0475) (0.0290) (0.0291) (0.0690) (0069
Log value of land currently held 0.0674 -0.00721 0338 -0.00304 0.491* 0.527*
(0.170) (0.174) (0.106) (0.1207) (0.265) (0.271)
Household size -0.0664* -0.0854** -0.00351 -0.0140 -0.0392 -0.0321
(0.0346) (0.0361) (0.0188) (0.0196) (0.0507) (0951
1 if female head -0.311 -0.327 -0.211 -0.222 1.¥22* 1.101***
(0.306) (0.308) (0.163) (0.164) (0.411) (0.412)
Log value of total assets 0.190* 0.140 0.114* 0093 0.993*** 1.011%**
(0.112) (0.113) (0.0633) (0.0652) (0.158) (0.160)
Observations 770 770 770 770 770 770

Standard errors clustered at the village level ameptheses. Asterisks ***, ** and * indicate signdnce at one, five and ten percent levels,

respectively. Included controls not shown in tHidanclude district dummies and a squared teriagef of household head and land holding size.
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Table 4.5: Adoption and Amount of Financial Services: Marginal Effectsfrom Reduced Form Tobit

Pr(Saving=1) Log(Savings Pr(Credit=1) Log(Credit Pr(Remit=1) Log(Remit

Amount) Amount) Amount)
VARIABLES (1) (2) (3) (4) (5) (6)
Log(distance to MM Agent) -0.0547* -0.371* -0.0278 -0.143* -0.0814** -0.328**
(0.0319) (0.181) (0.0253) (0.0863) (0.0337) (0)141
Log(distance in km to bank) 0.0387 0.238 0.0294* 0709 0.0492** 0.233**
(0.0217) (0.124) (0.0173) (0.0570) (0.0244) (0)109
Log(distance in km to SACCO) -0.00990 -0.0544 06101 -0.0398 0.00789 -0.0321
(0.0217) (0.130) (0.0182) (0.0635) (0.0236) (0093
Log(distance in km to MFI) -0.00398 -0.0129 -0.0228  -0.0287 -0.00170 0.00445
(0.0216) (0.123) (0.0182) (0.0631) (0.0235) (0)103
Head years of schooling 0.00880* 0.0670** 0.00516  .03@6** 0.0154*** 0.0974***
(0.00514) (0.0295) (0.00503) (0.0180) (0.00566) (0.0231)
Age of household head 0.00268 0.0150 0.000982 28.01 -0.0107 -0.0384
(0.00805) (0.0498) (0.00848) (0.0299) (0.00864) (0.0366)
Household size -0.00565 -0.0427 0.00390 0.000409 0146** 0.0592**
(0.00559) (0.0359) (0.00560) (0.0195) (0.00603) (0.0253)
1 if female head -0.0212 -0.266 -0.0562 -0.195 3040 -0.225
(0.0508) (0.311) (0.0513) (0.167) (0.0520) (0.210)
Log value of total assets 0.0365* 0.260** 0.00211  .163*** 0.0469** 0.310***
(0.0187) (0.112) (0.0175) (0.0622) (0.0192) (0182
Observations 784 784 784 784 784 784

Standard errors clustered at the village level ameptheses. Asterisks ***, ** and * indicate signdnce at one, five and ten percent levels,
respectively. Other controls include district duragjilog of distance to district town, a squarethtef age of household head and land holding size.
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Table 4.6: Amount of Financial Services. Weighted Regression Analysis Based on

Propensity Score
Log(Savings) Log(Credit) Log(Remittance)
VARIABLES (1) (2) (3)
1 if used mobile money 0.534*** 0.680*** 0.639**
(0.168) (0.127) (0.321)
Education of household head 0.0507 0.0611** 0.0456
(0.0327) (0.0251) (0.0292)
Age of household head 0.00246 -0.00531 -0.0167
(0.0422) (0.0353) (0.0345)
Log(land size) -0.0131 0.0216 0.170
(0.172) (0.139) (0.151)
Household size -0.0369 -0.0114 0.0332
(0.0352) (0.0264) (0.0311)
1 if female head -0.168 -0.177 0.347
(0.280) (0.206) (0.259)
Log(distance to MM Agent) -0.253 0.165 0.0739
(0.190) (0.145) (0.179)
Log(distance in km to bank) 0.170 0.0602 0.195*
(0.121) (0.0903) (0.111)
Log(distance in km to SACCO) -0.0727 0.0128 0.117
(0.129) (0.100) (0.107)
Log(distance in km to MFI) 0.0160 -0.101 -0.167
(0.119) (0.0925) (0.105)
Log(Distance in km to district town) -0.0933 0.0501 0.259
(0.168) (0.139) (0.160)
Log value of total assets 0.235* 0.117 0.0121
(0.111) (0.0905) (0.0987)
Observations 673 673 673
R-squared 0.200 0.196 0.258

Standard errors clustered at the village levelareptheses. Asterisks ***, ** and * indicate sigondnce at
one, five and ten percent levels, respectively.
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Table 4.7: Balance Check for Comparability of Covariates before and after Propensity Score Matching

Mean before Mean after IBiag
Variables MM=1 MM=0 P-value MM=1 MM=0 P-value Reduction
Head ears of schooling 5.79 4.12 0.000 5.94 5.96 0.889 89.6
Head age 51.39 52.52 0.326 51.39 50.22 0.194 63.7
Land size in hectares 5.83 4.51 0.005 5.83 548 0.342 78.4
Household size 6.93 6.15 0.002 6.93 6.86 0.731 91.3
1 if female head 0.15 0.19 0.25 0.15 0.13  0.466 50.8
Total assets in ‘000 UGX 850 550 0.000 850 800  0.400 63.2
Distance in km to MM agent 4.14 4.86 0.030 4.14 441 0.989 99.5
Distance in km to bank 54.24 56.47 0.756 54.24 ®0.1 0.462 83.0
Distance in km to SACCO 6.12 6.05 0.938 6.12 549 0.388 74.8
Distance in km to MFI 23.70 27.79 0.074 23.75 23.16 0.444 85.3
Distance in km to district town 10.41 11.34 0.200 0.41 10.40 0.990 99.2
1 if owns mobile phone 0.82 0.51 0.000 0.82 0.81 0.279 96.8
Pseudo R - - 0.077 - - 0.006 -
Mean Bias - - 16.9 - - 3.4 -
P-value (Joint Mean Equality) - - 0.000 - - 0.724 -

Balance check before and after PSM for observationsvhich 0.1<e(X)<0.9. Pseudd® Rdicates how well covariates explain treatment
probability; a small value after matching indicatggdness of the matching technique (Sianesi, 2004}andardized absolute mean bias
less than 5 after matching indicates effective mat (Rosenbaum and Rubin, 1985). A non-signifigantlue for the joint mean equality
test after matching shows significant similaritytdeeen treatment and control groups after matchiGgliéndo & Kopeinig, 2008
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Table 4.8: Deter minants of Disaggregated Formal and Informal Credit Amount:

Tobit-CF
1) (2) 3)
VARIABLES Log(Credit) Log(Informal Credit) Log(Famal Credit)
1 if used mobile money 0.685*** 0.594*** 0.237**
(0.174) (0.218) (0.106)
First stage residual -0.289 0.0497 0.655
(0.187) (0.158) (0.485)
Years using mobile money 0.0385 -0.0174 0.0217
(0.0436) (0.0360) (0.0219)
Years using bank 0.0561*** -0.0365*** 0.0399***
(0.0142) (0.0105) (0.00641)
Years using SACCO 0.000227 0.000289 -0.00128
(0.000315) (0.000317) (0.00738)
Years using MFI 0.223*** 0.0299 0.0806***
(0.0457) (0.0495) (0.0164)
Education of household head 0.0241 -0.0106 -0.0230
(0.0215) (0.0183) (0.0317)
Household size 0.00781 0.00210 -0.0402
(0.0198) (0.0180) (0.0257)
1 if female head -0.142 -0.120 -0.0904
(0.164) (0.143) (0.108)
Observations 773 773 773

Standard errors clustered at the village levelareptheses. Standard errors clustered at the
village level in parentheses. Asterisks ***, ** aridndicate significance at one, five and

ten percent levels, respectively. Other covariatekide log of distance to nearest district
town, bank, MFI, SACCO and mobile money agent; aige age squared of the household
head; log(land size) and log(asset value)
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Table 4.9: Decision to Adopt and Frequency of Using Financial Service Providers. SUR Estimation

Adopt service financial providers Frequency of fio@l service provider usage
VARIABLES M- Money Bank SACCO MFI M- Money Bank SATO MFI
1) 2) 3) (4) 5) (6) (1) (8)
Log(distance to MM Agent) -0.0846*** -0.0161 0.0209 0.0203 -0.235** -0.0140 0.0743 0820
(0.0299) (0.0301) (0.0327) (0.0206) (0.116) (0381 (0.119) (0.0483)
Log(distance in km to bank) 0.0487** 0.0154 -0.0R35 -0.00379 0.128* 0.0244 -0.0519 -0.0362
(0.0192) (0.0193) (0.0210) (0.0132) (0.0720) (005 (0.0740) (0.0301)
Log(distance in km to SACCO) 0.000255 0.00290 02009 0.00288 -0.00591 -0.0200 0.0422 0.00760
(0.0196) (0.0198) (0.0214) (0.0135) (0.0756) (BD5 (0.0776) (0.0316)
Log(distance in km to MFI) 0.00180 -0.0197 -0.0176 -0.00675 -0.0576 -0.0606 0.00372 0.00853
(0.0191) (0.0192) (0.0209) (0.0131) (0.0718) (0%)5 (0.0737) (0.0300)
Head years of schooling 0.0184***  0.0235*** 0.00a13 0.00452 0.0652***  0.0455**  -0.0106 -0.00113
(0.00456) (0.00460) (0.00499) (0.00314) (0.0173) 0.0122) (0.0178) (0.00723)
Age of household head 2.16e-05 -0.0121* 0.00762 00483 -0.0203 -0.0275 0.0199 -0.0127
(0.00715) (0.00721) (0.00782)  (0.00492) (0.0273) 0.0192) (0.0281) (0.0114)
Household size 0.0142*** -0.00117 0.00394 0.00796** 0.0452** -0.0109 0.00716 0.0113
(0.00502) (0.00507) (0.00550)  (0.00346) (0.0193) 0.0136) (0.0198) (0.00809)
1 if female head 0.0265 0.0404 -0.0199 -0.0200 4008 0.0934 -0.147 -0.0703
(0.0453) (0.0457) (0.0496) (0.0312) (0.174) (0)123 (0.179) (0.0729)
Log value of total assets 0.0428***  0.0885*** -022 -0.00362 0.212%** 0.226*** -0.0790 0.000367
(0.0163) (0.0164) (0.0178) (0.0112) (0.0615) (B34  (0.0631) (0.0257)
Constant -0.134 -0.526* 0.922%** 0.202 -0.854 -1830  2.939*** 0.539
(0.286) (0.288) (0.313) (0.197) (2.093) (0.769) 19P) (0.457)
Observations 770 770 770 770 770 770 770 770
R-squared 0.182 0.194 0.126 0.110 0.310 0.168 0.134 0.104

Standard errors clustered at the village level ameptheses. Asterisks ***, ** and * indicate signdnce at one, five and ten percent levels,
respectively. Other controls include district duragjilog of distance to district town, a squarerhtef age of household head and land holding size.
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Table4.10: Correlation between Attrition and Household and Village Characteristics

(1) (2)
VARIABLES OLS Probit
Log(distance to MM Agent) -0.00324 -0.00496
(0.0146) (0.0142)
Log(distance in km to bank) 0.00337 0.00450
(0.00962) (0.00934)
Log(distance in km to SACCO) 0.0128 0.0111
(0.0104) (0.00996)
Log(distance in km to MFI) -0.0144 -0.0141
(0.0101) (0.00971)
1 if migrant worker present 0.0312 0.0303
(0.0229) (0.0236)
Head years of schooling -0.00372 -0.00376
(0.00290) (0.00291)
Age of household head -0.00635 -0.00510
(0.00467) (0.00421)
Age of household head 2 5.58e-05 4.40e-05
(4.23e-05) (3.79e-05)
Log(land size) -0.000639 1.99e-05
(0.0160) (0.0159)
Household size -0.000992 -0.00103
(0.00319) (0.00311)
1 if female head 0.0406 0.0358
(0.0288) (0.0303)
Log value of total assets -0.0109 -0.0104
(0.0101) (0.00967)
Constant 0.508***
(0.171)
Observations 871 871
R-squared 0.025

Standard errors in parentheses. Asterisks ***, ritl & indicate significance at one, five and ten

percent levels, respectively.
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