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Abstract

As mobile money adoption in Uganda continues toaexlprapidly, over 35 percent of the

adult population have used the service in just f@ars since its inception. Using a sample
of 792 households, we examine the effect of thmarfcial innovation/product on the

financial behavior of rural households. Acrosssglécifications, we find that a household
with at least one mobile money user is significamtiore likely save money and receive
remittances and credit. Our preferred estimatew shat mobile money adoption increases
the amount of savings, remittances and credit %,602% and 71%, respectively. Our
results are robust to specification checks andradterze explanations.
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1. Introduction

Access to financial services is a crucial aspecthef development process as it shapes
people’s livelihoods through poverty and vulnergépilreduction (Beck et al.2004;
Demirguc-Kunt et al2008. Unfortunately though, majority of the world’s pdation have
no access to the basic financial services likerggmyimoney transfer services, insurance
and credit (Asli and Klapper, 2012). Yet the ladkaocess to affordable financial services
limits the ability of households to venture intotlbdormal and informal mechanisms to
smooth consumption and redeem themselves from fyoeupas and Robinson, 2008).
Mobile money, a mobile phone-based financial sentltat allows users to access basic
financial services via the mobile phone, has cooniaé limelight in the financial inclusion
literature over the recent years because of iternpiatl to foster financial access especially
among the financially excluded and rural poor irvedeping countries (Jack and Suri,
2011; Hughes and Lonie, 2007)

Mobile money has expanded rapidly over the pastadieespecially in the developing
world where the penetration rate of formal finahsrvices is low. The fact that mobile
phone network coverage has expanded dramaticaligbmed with the rapid adoption of
mobile phone devices in the past decade explairthratithe success registered by mobile
banking in low-income countries (USAID, 2010). Tiperiod between 2000 and 2011 has
been dubbed the mobile revolution decade, with faophone subscriptions increasing
from 10 percent to 80 percent in (IC4D, 2012)Approximately 79 percent of the
population in developing countries had access rtahile phone by the end of 2011. The
fact that over 50 percent of the people in Africavédn a mobile phone compared to 20
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percent with a formal bank account (McKinsey, 2008plies a great potential for mobile

money to increase financial access in developinmts.

There is a growing body of literature that examitiesfactors behind the high incidence of
financial exclusiof, ranging from socio-cultural considerations (Saramal Pais, 2011;
Susan and Zarazua, 2011), long distance to thadiakinstitution (Pedrosa and Do, 2011)
and high cost of account maintenance (Dupas andnBai, 2013). In many developing
countries, formal financial institutions like comrol banks and deposit-taking micro-
finance institutions are concentrated in cities argjor towns. This implies that access to
formal financial services by the rural populaceasnplicated by the long and costly treks
made to access service points in urban locatioesidBs, the high cost of operating a bank
account imposes a challenge to the adoption ofdbfmancial services especially among
the low-income people. An experimental study by &uand Robinson (2013) revealed
that access to non-interest-bearing savings acsometeased savings and investments
among market vendors in Kenya. The study emphasieesnportance of service cost as a

critical factor in the uptake of financial serviG@song low-income communities.

The lack of access to a formal financial institatio rural communities imposes a high cost
of transferring money especially over long distanard this is often exacerbated by poor
road conditions. Physical transfer of money is mm@mn channel of remittances among the
financially excluded rural communities despite tleatively high risk of theft, high
transport and time cost involved in this exchangecimanism. The low cost of mobile
banking relative to conventional banking impliesiacrease in the flow of remittances as
demonstrated by Mbiti and Weil (2011) in the ca&enya. The general lack of access to
formal financial institutions partly accounts fonet rapid adoption of mobile money

services as an invaluable alternative for the firedly excluded rural poor (WEF, 2011)

3 Financially excluded constitutes individuals who can not either access or afford to use the services offered
by banks, MFIs and other formal and semi-formal financial service providers.
* World Economic Forum report, 2011.



Empirical research on informal insurance and riskrigig indicates that the availability of a
cheap remittance channel increases the incidendskogharing and reduces vulnerability
to income and consumption shocks (Jack and Su®)20his study uses panel data from
Kenya to analyse the effect of mobile money adoptio the ability of households to
smooth consumption and safeguard against shockey illastrate that households that
used M-PESA - Kenya’'s most famous mobile moneyfqilat — were able to receive
remittances to offset the effect of illness and tweashocks which accounted for a large
reduction in consumption expenditure among couarétpouseholds that never adopted M-
PESA. Although most studies on mobile banking cotre¢ée on peer-to-peer transfer
services, which is the most common service offaemss the mobile money platform
given its infancy, mobile money supports businespérson, business-to-business and
government-to-person services at a relatively lowest than conventional transfer
platforms like commercial banks. A study by Akeré&t(2011) in Niger demonstrated that
the use of mobile banking reduced the cost to theeigyment and recipients of a welfare
program that distributed financial assistance togbople affected by the critical drought of
2008.

Despite the increasing importance of mobile bankihgre is little empirical evidence on
the potential of this financial innovation with eegs to services beyond money transfer.
Mobile money now offers a broader range of servioetuding an integrated access to
formal bank accounts through partnerships betweebill®l Network Operators (MNOS)
and registered commercial banks and deposit-takimgrofinance institutions (MFIs).
Other services like the electronic payment of stHees and utility bills (in principle,
water and electricity) are expected to reduce the of the cash economy and increase
financial efficiency. Safaricom’s M-PESA in Kenyaw offers extended services like
credit and agricultural insurance through custonhigkatforms likeM-KESHOandKilimo
Safi Access to an affordable savings platform can gbathe financial behavior of
households by reducing wasteful expenditure andingawith informal platforms
(Morawczynski & Picken2009.



Although considerable effort has been devoted tolyshg the developmental impact of
mobile money in the areas of remittances, riskisgaand consumption smoothing, the
potential of mobile money to facilitate savingssurance and mobile payments efficiency
remains largely unexploited. In the context of Udmnmobile money studies focus on the
determinants of adoption and non-adoption of thabie money (Zarazua, 2011) while
others rely on small and non-representative samfMieswalana, 2010). The proposed
study intends to fill the gap in the literature dnyalyzing the effect of mobile money on the
saving behavior or rural households in Uganda. Motrioney was introduced in Uganda
in March 2009 and the penetration rate had reaokied30 percent of the adult population
by the end of 2013 according to the third wavehaf EFinancial Scope survey in Uganda
(FinScope I, 2013). This study contributes to the existing literatung empirically
assessing the potential of mobile money to enhdmaacial inclusion, extending the
analysis beyond peer-to-peer remittances to sawdngdscredit. In the next sub-section, we
elaborate on the evolution and current situationthef mobile money environment at the
national level in the Ugandan context. The reshefpaper is organized as follows; Section
2 describes the data source and summary statigfitike the empirical strategy is outlined

and detailed in section 3. We provide our resultsaction 4 and section 5 concludes.

1.1. Background on mobile money in Uganda.

In March 2009, Mobile Telephone Network (MTN) -UglanestablishedTN Mobile
Money,the first mobile money platform in the country,léing the massive success of
Safaricom’s M-PESA in Kenya. Airtel Uganda, fornyekhown as Zain, joined the service
when it rolled out itsAirtel Moneyin June the same year. This new financial innovati
proved to be an efficient way for telecom compana@sncrease their market shares by
widening the range of services available to theénts. This attracted Uganda Telecom’s
M-Sentein March 2010, followed byarid Pesafrom Warid Telecom in December 2011

> FINSCOPE is a financial access project operated by Finmark in 19 countries (11 in SADC, 5 non-SADC
Africa and 3 in Asia) starting from 2001. The main objective is to measure and profile the levels of
access to and uptake of financial products/services (both formal and informal) in developing
countries.



and Orange Moneyfrom Orange Telecom in the first half of 2012 (dda

Communications Commission-UCC 2012).

Since mobile money was established in Uganda, timaber of subscribers has been
steadily increasing. By the end of 2012, had overillon Ugandans had adopted mobile
money services, representing a three-fold expansmm 3 million users in 2011. The
number of mobile money transactions increased &M million to 242 million between
2011 and 2012 while the total value exchanged titrahe platform increased from $1.5
billion to $4.5 billion in the same period (BoU, ). MTN Mobile Money alone has over
15,000 agenfsas compared with 455 commercial bank branches @& Automated
Teller Machines (ATMs). This rapid expansion pamlyes to the high rates of both the
roll-out of mobile phone network and adoption of bib® phones. In our sample, the
proportion of households owning a mobile phonedased from 52 percent to 73 percent
between the two survey rounds while all LEdere covered by mobile phone network in
both round$

Mobile money allows users to deposit money as atflan 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 transfeswdver, with the growing interest from
stake-holders, coupled with competition among thabite network operators (MNOSs),
service providers have gradually innovated to wittenrange of services. Currently, most
MNOs offer more complex functions like payment dility bills, school fees, airtime
purchase, direct purchase of goods and services tandome extent, collection of
government taxes. Recent developments in the mbhit&ing arena have made it possible

for users to access their bank accounts using theibile phones without having to

® Mobile money agents serve as outlet centers or cash points where users can exchange their e-float for cash
and vice versa.

7 LC1 is the smallest administrative unit in Uganda.

¥ One in four households reported possessing more than one mobile phone in the Mobile Money survey of
2014.



physically visit their bank branches, thanks to plaetnership between MNOs and banks.
This is expected to raise financial inclusion eggbc at the lower end of the social
spectrum while reducing the cost of access andotigasic financial services. With the
rapid urbanization in Uganda over the past yeasnumber of people migrating to towns
has been steadily increasing. Those who migrataties often extend financial support to
their family members and friends in villages in them of remittances and informal loans.
The efficiency of this remittance system heaviljlie®e on the quality of transport
infrastructure as most of these transactions haditionally been made through informal
channels like physical movement of cash by theivecesender, and agents like bus and
taxi drivers. Besides, the massive geographicaledson between senders and receivers
implies high transaction costs in terms of transgares and travel time involved in
sending and receiving money among family memberd fiends especially across
geographically distant and remote locations. Wes thostulate that mobile money lowers
the transaction, time and transport costs assaociatth the usage of financial services,

catalyzing their adoption even by rural households.

2. Dataand Summary Statistics

This paper uses a combination of two data sourties Research on Poverty, Environment
and Agricultural Technology (RePEAT) and the MolMeney Survey 2014 (MM2014).
RePEAT is a panel household survey conducted yobylthe National Graduate Institute
for Policy Studies (GRIPS), the Foundation for Ademd Studies on International
Development (FASID) and Makerere University in foounds between 2003 and 2012.
The data collected include information on househmdsumption, incomes, agricultural
input use and production from 940 rural househatd84 Local Council 1s (LC1s). We
followed up 916 households that were interviewedhi last round of RePEAT in 2012
and conducted a MM2014 among these households &etdene and July 2014. We
successfully interviewed 792 out of the 916 houlEh@nd asked questions about the

usage of mobile money, banks, SACCOs and Microafiealnstitutions (MFIs) as well as

9Major partnerships exist between MTN Mobile Money and Stanbic Bank, M-Sente and Standard
Chartered Bank and WaridPesa and DFCU Bank.



financial services including savings, remittancesl aredit (both formal and informal).
Analysis is based on 792 households that werevietged in 2014, constructing financial
access and usage variables from the MM2014 whill®rimation on household
characteristics is obtained from RePEAT4The choice of rural households as our analysis
sample is intended to portray the contribution afite money among the rural poor who

are often excluded from the formal financial system

We stratify our sample by mobile money adoptiotustand provide summary statistics in
Table 1. Between RePEAT4 and MM2014, the proportbhouseholds with at least on
mobile money user increased almost two-fold fronp88&ent to 70 percent. This reflects a
rapid penetration rate within just five years simeebile money was introduced in Uganda
in 2009. In the third round of RePEAT in 2009, lharene percent of the sample
households had a mobile money user. The rapid extopf mobile money services is
partly attributed to the high adoption rate of melphones and the lack of rural coverage
by formal financial institution's. Over 80 percent of the households in MM2014 had a
least one mobile phone with one in four househptaissessing more than one handset. The
significantly higher rate of mobile phone possessamnong mobile money users is not
surprising given the nature of the mobile moneyfpten which uses the mobile phone as
infrastructure for the services offered. In cortiragly 41 and 13 percent of mobile money
adaptors and non-adaptors have at least one baokirg¢ respectively. Table 1 further
shows that households that adopt mobile moneyE\have more educated heads with an

average difference of two years of schooling.

Peer-to-peer remittance is the most commonly adofuection of the mobile money
platform. The proportion of mobile money users weport having received remittances at
least once in the 12 months before the MM2014 weer date is thus ten percent higher

compared to non-users. Similarly, the amount ofittamces received is twice as high at

% \We were unable to construct a panel because financial access and usage variables are not available in
RePEAT surveys except mobile money adoption and remittances.
" These include commercial banks and deposit-taking MFls.



UGX 701,984 ($270) and UGX 324,883 ($ 125) for asand non-users, respectivély
Similarly, user households are more likely to sand borrow money and the amount saved
and borrowed is notably higher. We postulate thabile money provides a convenient
channel not only for remittances but also for stenn savings mainly for school fees to be
drawn at the onset of a new school term or for lpastg agricultural inputs when the
planting season statfs Mobile money users are generally wealthier tham-users both in
terms of asset and land endowments. Heads of wseseholds are one year younger and
are less likely to be female. Regarding physicaleas to financial service providers,
mobile money user households are located one kikemte the mobile money agent while
there are no significant differences in distance banks because our sample is
predominantly rural and majority of banks are ledatn the district town which is, on

average, tens of kilometers away from the villageter.

**************************TABLE 1 HERE*********************************

3. Empirical Strategy
3.1. Adoption of Financial Service Providers

A household’s decision to adopt a particular finahservice provider depends on

household and community characteristics in the form

Providerjy = 1{f1X; + B2V, +1a+ ga >0}, (1)

Provideﬂ,-d is a dummy variable equal to one if househdiging in village| in districtd
has at least one member who ubketh service provider, wherlb comprises of Mobile
Money Agent, bank, SACCO and micro-finance insiois$. 74 captures district fixed
effects andX;; is a vector of household characteristics whictuie household size, log of

asset value and land endowments, age, gender acdtexh level of the household head

Y The average exchange rate during the survey period was $1:UGX 2,600 (Bank of Uganda, 2014).
13 . . . . . .

Based on data and Focus Group Discussions, the two main purposes of receiving remittances, saving and
borrowing money in the sample are to raise school fees and make farm investments which include hiring
labor and buying inputs.



and a dummy for household mobile phone possesSias.a vector of observed village
characteristics that could potentially influencevase provider adoption. These include
distance in kilometers from the village centerhe hearest district town and distances to
the nearest respective service provider locatidthoigh we estimate (1) as a Probit model
given the binary nature of our outcome variables, also estimate it as a system of
seemingly unrelated regressions (SUR) because thesehold’'s adoption decisions

regarding these four service providers are possildydependent.
3.2 Frequency of Using Financial Service Providers.

The relative urban concentration of formal finah&arvice providers (banks and MFIs)
implies that physical access to financial instdns remains one of the major challenges for
rural households to adopt financial services. Briggthese services closer to the rural
households implies increased adoption power foisébalds whose main adoption barrier
is long distance to financial instituticfisWe therefore examine whether physical distance
to the service provider is associated with the deggry of using the respective service
providers as households benefit from the converiemd time-and cost-saving benefits of
service provider availability within close proximito their villages. Since the variables
capturing the usage frequency of financial serpiceviders are left-censored, we modify

equation (1) and adopt the following Tobit modegb=gach
Fredja= {0, y1.X;j + 72V + ua + Uja} (2)  where;
Uia | X, 72V; ~N(0,6%)

The frequency of using a financial service provigdgeonly observed if the household used
the service provider at all while the outcome ramainobserved for non-user households
such that OLS estimates may suffer from attenudiias. The Tobit approach allows us to
consistently estimate the frequency of using fim@ngervice providers by considering the

outcome variable for non-users as censored at asrahe lower limit. Because the

“ About 20 and 24 percent of the sample households who have never used banks and MFls, respectively site
long distance to service provider as the principal barrier.



households that decide to use mobile money, bah€C® and MFIs could systematically
differ from their non-adopting counterparts, weoatéglopt a Heckman two-step procedure
to jointly estimate the frequency of service praridisage and the selection of households

into adopting these respective service providers.

_ a1 X;i + a,Vi + kg + ejiq if Adopt;;
Outcome equatiorfreq; jq = { Ry Y ba

> 0 3
- if Adopt;;y < O 3)
1if Adoptjjs >0

Selection Equation4dopt§“jd =nWijq + vig andAdopt;;q = {0 if Adopti, <0
ija =

The vectorW is constituted by variables that are critical e thousehold’s decision to
adopt the respective service provider. It is gdherassumed that errors in both the
selection and outcome equations are normally Higked with zero mean and a constant
variances®. A further assumption underlying the Heckman Tuepsprocedure is that both
vig ande; ;4 are independent of the explanatory variables (\tiddge 2003, p562). In other
words, the explanatory variables included in bdth selection and outcome equations
should be exogenous. Additionally, it is imperatigenclude an additional variable in the
selection equation which is strongly correlatedhvilte selection variables and does not
appear in the outcome equations, otherwise thenastin of the frequency of service
provider usage would be imprecise (see Wooldridfg82p565). We therefore include the
log of distance in kilometers to the nearest motritey agent, bank, SACCO and MFI in
our selection equations to consistently estimate ftequency of using mobile money,
banks, SACCOs and MFIs, respectively.

3.3. Usage of Financial Services

Financial services are broadly defined to includeirgys, credit, insurance and payment
systems including remittances. Although supply-diaetors like distance to the service
provider may be important, demand-side factors ifl@mme, education and other critical
household characteristics may deter a househotd frsing financial services despite its

close proximity to service providers. It is a gel@onsensus in the literature that financial



inclusion is not only a matter of physical accesssérvice providers but the available
services should be affordable and convenient tohyséhe average. For mobile money
services to complete this dual component, it mestrbe that mobile money agents are
located closer to the villages which are genenatiyserved by formal financial institutions

and that the services offered should be relativtlgaper. We are able to estimate the
household’s decision to save money, receive ciatit remittances but we are unable to
estimate the decision to adopt insurance servi@suse our sample comprises of
predominantly rural household members who eitherndd understand how insurance

operates or they cannot afford the operational madsport costs associated with the

service.

We estimate Probit versions of equation (1) in \whice outcome variables take one if a
household has at least one person who saved mboepwed money or received any
remittance in the past 12 months preceding theeyuthate. We then turn to the amount of
savings made, credit and remittances receivedlthoakehold members in the same period.
Similar to the frequency of financial service piet usage described in section 3.2, the
transaction amount of the respective services Ig ohserved if a household used the
service at all within the one-year period priorth@ survey. We thus estimate Tobit and
Heckman-type models (2) and (3) to cater for thesoeed nature of service amounts and
control for potential selection bias where housdtdhat decide to save, borrow or receive
remittances could systematically differ from thewmunterparts that do not use these
services. The selection equation in this case psolability that a household had at least
one member who used a particular service and tteome variable is the total amount of
the service transacted within a period of one ywaor to the interview date. In both
regressions for adoption decision and service atspuve add a dummy variable taking
one if any member of the household is a user ofilmaboney to the vector of household

characteristics.
4. Reaults

4.1 Adoption of Financial Service Providers



We present results for household adoption of the fimancial service providers — mobile
money agents, banks, SACCOs and MFIs in Table 2ur@ws one through four report
Probit results. A one percent increase in the degtdrom the village center to the nearest
mobile money agent reduces the probability that@sbhold adopts mobile money services
by five percentage points. Distances to the nedpasik, SACCO and MFI do not
significantly enter into the household decisionafopt these institutions. One possible
explanation in the case of bank adoption is thatatter how close the household may be
to the bank premises, sign-up documentation as agelhctual and/or perceived cost of
account opening and maintenance may impose adalitiestrictions to the up-take of bank
accounts. The significantly positive coefficient tmg of asset value rather stresses the
relative importance of household wealth, implyihgttasset-wealthy households can afford

to use bank services despite the long distancgddnee to travel to access these services.

********************************TABLE 2 HERE***************************

In columns five through nine, we re-estimate thepidn decisions as an SUR system
because the decisions made by the household ta adgpsingle service provider may
depend on whether or not they have access to andfttad alternative service providers.
In other words, these adoption decisions are plyssiterdependent. Estimation results
highly corroborate the Probit results both qualitgy and quantitatively. Across both

specifications, the education level of the housgéhwad is positively associated with a
higher likelihood of using mobile money and bankbjch may reflect the literacy role in

shaping financial behavior.
4.2. Frequency of Using Financial Service Providers

Table 3A presents results for the usage frequenicyfimancial service providers.

Conditional on adoption of service providers, thenber of times household members use
a particular service provider may differ dependimig distance to service points and
household characteristics. OLS estimates in Collirehow that a one percent reduction in
distance to the nearest mobile money agent trassiato a 34 percent increase in the



number of times household members use mobile mgeeyices in a year. This is not
surprising because the services offered throughrtbkile money platform are generally
cheaper and bringing these services closer givgghaincentive for rural households to use
them more frequently. OLS coefficients are howelieely to be downwardly biased
because the frequency of using financial servicevigers is only observed for those
households who used them at least once in the IZhsidefore the interview date and a
large fraction of households have censored obsengfor these frequency variables. In
order to correct for this bias, we estimate Tobddels where zero is the lower limit for
each outcome variable and report the results im-evenbered columns in Table 3A. The
coefficient on the distance to the mobile moneynagecreases to 47 percent in Column 2.
Having a migrant worké? increases the frequency of using mobile money ®yércent,
which represents additional 33 times in a yearefach additional kilometer closer to the
mobile money agent as evaluated at the mean afmegaiency of mobile money usage of
65 times. Regarding the role of gender of househehls, female headed households use
mobile money more frequently than male-headed ewpatts. A possible reason for the
positive coefficient on the previous two variabieghat husbands leave villages in search
for jobs in cities and towns and these use mobitmey to remit part of their wage
proceeds to their wives back in the villages whuogerarily act as household heads in the

absence of their husbaritls

***************************TABLE 3A HERE******************************

Similar to the probability of service provider usageported earlier, education of the
household head and asset holding value increadeetipgency of using mobile money but
again, the distance to bank, SACCO and MFI does significantly influence use

frequency. An additional concern is that the hooki#h that select into using financial
service providers could be systematically differatdng critical characteristics and this

> We define a migrant worker as a household member who lived in the household for less than 12 months
in the past 12 months that preceded the interview date because they went to search for jobs outside their
villages.

' We confirm from the data and through focus group discussions that majority of remittance senders and

recipients are spouses.



may bias the observed negative relationship betvdegtance and frequency of usage of
financial service providers. We therefore estimad@ation (2) in a Heckman Two-step
approach in which the selection equation is estohats a probit model for the adoption of
service providers while the dependent variablehénoutcome equations are the log of the
number of times household members used the seprmader in a year. The results
reported in Table 3B remain qualitatively similar to those reported ioessly and the
inverse mills ratio is not significant in the bar&ACCO and MFI regressions, implying
that selection bias is not a credible threat toesiimates. However, the significance of the
mills ratio indicates potential downward selectibras in our OLS estimates of the
frequency of using mobile money. The inclusiontwd tnverse Mills ratio in the outcome
regressions controls for potential selection biasestimating the frequency of mobile

money usage.

***************************TABLE BB HERE******************************

4.3. Deter minants of Financial Service Usage.

We now turn the attention to analyzing the deteemis of household financial service
adoption. We first estimate the decision of the debwld to save money, receive
remittances and credit. Odd-numbered and even-m@dbeolumns of Table 4 use,
respectively, a dummy variable taking one if anysehold member uses mobile money
and the distance from the household’s village ®rtbarest mobile money agent as mobile
money access measures in estimating equation lig)d&pendent variables take one if any
member of the household made any form of savingeoeived any credit or remittance
within 12 months prior to the interview date. Hayi@ mobile money user in the household
increases the probability of saving, borrowing aedeiving remittance by 25, 22 and 81
percentage points, respectively. Assets play aifgignt role in stimulating remittance

receipt but do not systematically explain saving aredit patterns. Distance to the nearest

7 We exclude selection equations in the Heckman results because the probability of using service providers
has already been estimated in previous sections. The full Heckman results with selection questions are
available upon request.



mobile money agent seems to matter strictly forittammces with no significant effect on

the likelihoods of saving and borrowing money.

***************************TABLE 4 HERE******************************

Estimating the likelihood of adopting financial wees using binary outcome variables
does not disclose the extent to which mobile mormséiyulates service financial
transactions and conceals any possible heterogenesiervice amounts transacted across
households. We thus estimate the amount of savimgde and credit and remittances
received 12 months before the interview date. litamh to the OLS estimates in the odd-
numbered columns of Table 5, we present resulta ffobit estimation of equation (2) in
even-numbered columns since the amount of theaedial services is left-censored for a
significant proportion of our sample householdse Tependent variables are the log of
savings made, credit and remittances receivedlthoakehold members in the previous 12
months. Both OLS and Tobit results show that thes@nce of a mobile money user in the
household more than doubles the amount of moneyuaédiold saves, borrows or receives
In remittances in a one-year span, with just slidliterences in coefficient sizes. As
discussed in previous sections, we presupposeaubathouseholds use mobile money to
make temporary savings especially for school fews fanancing agricultural investments
like input purchase, labor hiring and land preparatFor similar purposes, households
could use mobile money as a channel through whiely solicit informal soft loans and
remittances from family members and friends esfigdiaose working outside the village.
Household size does not significantly affect credit remittance amounts but reduces the
amount of money saved, which could be partly aited to the huge expenditures needs
associated with large families that strain the sgvability of these households. Asset
wealth plays an integral role in facilitating hobekl savings; the elasticity of savings to
asset value is averagely 21 percent. As previcagiyed, asset-rich household could use
their assets as collateral to obtain larger amowoitsredit relative to their asset-poor

counterparts.

***************************TABLE 5 HERE******************************



There is however a concern that households who, $sreow and receive remittances
could be systematically different along criticalachcteristics from those who don’t. To
rule out the possibility of selection bias, we aéstimate Heckman two-step models from
equation (3) and present the results in Table @rdier to increase precision in estimating
the outcome variables, we include log of distarcthé nearest mobile money agent in our
selection models. This variable has a strong catroel with the household decision to
adopt mobile money services but has no directioglglip with the amount of savings
made, credit and remittances received by a houdelmlumn 1 indicates that having a
mobile money user in the household increases thmuatf money saved by 60 percent
while the amount of money borrowed and receiveteasttances increases by 72 percent
and 62 percent, respectively, when a householdgdsafrom non-adoption to adoption
status (Columns 3 and 5). The positive and sigmiticcoefficients on the mobile money
dummy in the selection equations (even-numberedinwat in Table 6) corroborate
previously presented Probit results that mobile eyoadoption facilitates the up-take of
financial services. Education of the household haagments financial service amounts
although its coefficient is marginally significaintthe remittance equation and insignificant
in the savings equation. It is noteworthy that leedds headed by more educated
members are either more financially literate or e likely to have salary earners who
may use their salaries as collateral to obtain &mnedit from banks and MFIs. The saving
and credit amounts increase by 17 percent and & respectively for a percentage
change in asset value. This is quite expected lsecaealthy households possibly have a
larger disposable income that can be saved andhegseasset base as collateral to obtain

formal credit from banks and MFIs.

***************************TABLE 6 HERE******************************

4.4. Robustness checks.

4.4.1. Endogeneity of mobile money adoption.



In all previous results, we treated mobile monegpdidn as exogenous to the household.
However, this is unlikely because households whonadly save or borrow money and
receive remittances may adopt mobile money senicesse the flow of these services. In
this case, causation runs in the reverse dire@mhthis implies potential endogeneity of
mobile money adoption due to simultaneous effette default approach in this case
would be to run instrumental variable regressions 2SLS framework using distance to
the mobile money agent as an instrument for mabdeey adoption. This variable satisfies
both conditions of a valid instrument because sti®ngly associated with a household’s
decision to adopt mobile money but has no direfeicefon the amounts of savings, credit
and remittances. We however do not take this appraad instead add a control function
approach to our Tobit modéf¢o establish a causal link between mobile moneypton
and financial service amounts while taking intocaot the corner solution problem in our
outcome variables. In the first step, we run graimdels for mobile money adoption on all
exogenous variables including log of distance ® riearest mobile money agent (results
not shown) and obtain predicted residuals whicltade: as an extra covariate in the second-
step outcome regressions. Table 7 presents thea#srevith and without the predicted
residuals as a control and the mobile money coeffiademains strongly significant across

all specifications.

The positive coefficient on the predicted residuaissavings and credit regressions
indicates that the endogenneity of mobile moneyosed an upward bias on our Tobit
estimates of these variables. Luckily, the inclasod auxiliary residuals in our Tobit-CF

results not only indicates proof of endogeneitytled mobile money variable but also
alleviates its confounding power (Wooldridge, 2008ason, 2013). We therefore take
Tobit-CF results as preferred to the standard Tadstlts in this case. Since there is no
evidence that endogeneity is a serious threat toremittance results in Column 6, we

continue to treat Column 5 results as equally nregal.

4.4.2. Alternative Explanations.

*® From this point throughout the analysis that falio we refer to this as Tobit-CF.



We have so far assumed that the distance to thelenmioney agent is independent of
household and village characteristics because mahdney agents were, in most cases,
already established shop keepers in the villagiiagé&ousehold merchandize and airtime
cards, who later took on mobile money as an additicervice on their service menus
when this financial platform was introduced in gwuntry in 2009. This differs from the
case where non-resident mobile money entreprengelfsselect into the villages they
perceive to be profitable. Nonetheless, we apptetiee possibility that resident or already
established shop keepers could decide whether totonextend their range of services to
cover mobile money, basing on the local economiemtal of villages, which could be a
reflection of potential demand from the resided{sprofit-oriented mobile money agent
would consider the local economic potential of #ilkage and locate in the village town,
which is often closer to the district headquart@istrict town). We therefore include
distance to the nearest district town to captureh seffects in our Tobit and Heckman
regressions in Table 7 and Table 8, respectivelychvldoes not change our results.
Moreover, capturing villages fixed effects usindlage dummies does not change our
results. The second concern relates to the pasgitiiat banks, SACCOs and MFlIs could
have mobilized savings and credit during or preotr study period. If this was the case,
our estimates would be capturing the spurious tairo® between mobile money adoption
and the up-take of financial services. However,90rpercent of our 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 todisgrict town does not necessarily affect
their power to infiltrate and mobilize financialrgiee up-take among rural households. We
therefore control for the distance to the nearéds€GO, a dummy variable for household
membership to SACCOs and binary indicators for Wwheta SACCO is present in the
village in Tables 7 and 8 and our results remaihlyirobust®.

¥ We control for these variables separately due to collinearity. However, we report only results with
distance to SACCO to save space because results were qualitatively similar across all specifications. Since our



***************************TABLE 7 HERE******************************

***************************TABLE 8 HERE******************************

5. Conclusion

As lack of access to financial services remainseg khallenge to many people in
developing countries, the event of mobile phoneetidmancial platforms is expected to
change the financial livelihoods of the rural poldiobile 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 timarcially excluded rural populace. We
explore the role of this financial product in shapithe financial behavior of rural
households in Uganda using a randomly selected Isaofig792 households. We provide
empirical evidence that mobile money leveragesfim@ncial access constraint of rural
households and stimulates their uptake of finanselvices. Accounting for possible
selection bias, endogeneity of mobile money adoptab the household level and the
influence local economic conditions at the villdgeel, we provide robust evidence that the
amounts of remittances, credit and savings madmablyile money users is significantly
higher than that of non-users. Our results feea @xisting literature in two ways; first, by
profiling the potential of mobile money to drivamgtance flow and second, by illustrating
that reducing service cost and distance to sepupts improves the saving behavior of
rural households. This paper uniquely contributethé literature by extending the analysis
of the potential of mobile money beyond the tradhiéil peer-to-peer remittances to credit
and saving services. We illustrate that the maichasism of this observed effect is the
reduction of distance to service points, as mabitmey agents are located in almost all the
sub-counties in our study areas. We therefore fastuhat access to mobile money
services reduces the burden in terms of transpatttine cost associated with remittance
and informal credit exchange among family membed fsiends and boosts temporary
savings to facilitate school fees and farm invesitisieThe policy implication of this article

Tobit and Heckman results in tables 7 and 8 arasifo endogeneity and alternative explanatiores; th
constitute our preferred results.



is that designing cheap and pro-poor financial potgl has a great potential to foster
financial inclusion especially among the rural padro are often underserved or un-served

by the largely urban-based formal financial insiitos.
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Table 1: Descriptive Statistics by Mobile Money Adoption Status

Non-adopters Adopters
VARIABLES Mean SD Mean SD
1 if saved money in 12 months 0.5583 0.4976 0.8042 0.3972
1 if borrowed money in 12 months 0.4793 0.5006 8%68 0.4633
Total amount saved in 12 months 195,765 430,581 ,16G4 1,414,663
Total amount borrowed in 12 months 137,582 305,433 619,167 1,247,654
1 if owns bank account 0.1208 0.3266 0.4120 0.4926
1 if belongs to SACCO 0.5372 0.4996 0.6543 0.4760
1 if used an MFI 0.0207 0.1425 0.1063 0.3407
1 if owns any mobile phone 0.5443 0.4991 0.8914 1143
Total value of assets 680,615 1,344,015 1,235,559,125%649
Land size (hectare) 5.0227 5.5172 6.9086 8.7537
Total value of remittances 324,883 825,660 701,984 1,350,213
1 if received remittance 0.6303 0.4838 0.7271 (B445
Household size 6.2614 3.2955 7.3293 3.4789
Age of household head 52.8326 15.3233 51.6442 08.57



1 if female head

Education of household head

1 if bank available in LC1

1 if mobile money agent available in LC1

1 if MFI available in LC1

1 if SACCO available in LC1

Dsitance from LC1 to nearest bank
Dsitance from LC1 to nearest MM Agent (km)
Dsitance from LCL1 to nearest MFI (km)
Dsitance from LC1 to nearest SACCO (km)
Observations

0.1743 0.3801 0.1429 0.3502
4.4052 3.4964 6.4794  8458.
0.0586 0.2353 0.1162 208
0.3515 784 0.4754 0.4998
0.0753 0.2645 0.0986 (B29
0.5607 0.4973 0.6056 4891
54.8450 87.7279 3.1988 85.8864
4.7339 .1089 3.7618 3.8808
27.3117 2928 23.8446 27.5284
5.8575 ao4ds 6.1781 11.6443
242 574

Note: Authors’ Compilation based on RePEAT 2012 and Mobile Money Survey 2014.



Table 2: Determinants of Financial Service Provider Usage

(1) (2) 3) (4)
VARIABLES MM Agent Bank SACCO MFI MM Agent  Bank SACCO MFI
Log(distance to MM Agent) -0.0523* -0.0495*
(0.0286) (0.0258)
Education of household head 0.0205***  0.0282*** 00335 0.00423  0.0181** 0.0240*** -0.000343 0.00492
(0.00500) (0.00537) (0.00539) (0.00295) (0.00451(0.00455) (0.00492) (0.00308)
Age of household head -0.000402 -0.0131 0.0101 0e1® 0.000603 -0.0112 0.00817 -0.00525
(0.00793) (0.00868) (0.00859) (0.00478) (0.00713(0.00718) (0.00779) (0.00489)
Log(land size) 0.0589** 0.0489* 0.0449 0.00940 84 0.0427* 0.0502* 0.00859
(0.0291) (0.0296) (0.0310) (0.0150) (0.0253) (692 (0.0276) (0.0173)
Household size 0.0152***  0.000404 0.00350 0.00473 .01R9** -0.000912  0.00353  0.00732**
(0.00567) (0.00590) (0.00618) (0.00303) (0.00500(0.00504) (0.00546) (0.00343)
1 if female head 0.0312 0.0377 -0.0294 -0.0270 4802 0.0426 -0.0273 -0.0225
(0.0450) (0.0573) (0.0548) (0.0220) (0.0452) (634  (0.0494) (0.0309)
Log value of total assets 0.0452**  0.0959*** -0.014 0.00531  0.0447** 0.0898**  -0.0158 -0.00136
(0.0186) (0.0199) (0.0189) (0.0109) (0.0162) 631 (0.0177) (0.0111)
Log(distance to bank) 0.00920 -0.00791
(0.0168) (0.0150)
Log(distance to SACCO) 0.00537 0.00315
(0.0215) (0.0195)
Log(distance to MFI) -0.00514 -0.00648
(0.00955) (0.0110)
Constant -0.174 -0.677** 0.700** 0.132
(0.269) (0.274) (0.297) (0.187)
Observations 773 767 780 606 769 769 769 769
R-squared 0.171 0.188 0.123 0.103

Robust standard errors in parentheses *** p<0.8p<0.05, * p<0.1. Columns (1)-(4) represent Prabgults while columns

(5)-(8) represent results from Seemingly Unrel&edression (SUR) estimation. Included controlsshotvn in the table



include district dummies and a squared term ofadkbe household head



Table 3A: Frequency of Financial Institution Usage: OL S and Tobit

Mobile Money Bank SACCO MFI
oLS Tobit oLS Tobit oLS Tobit oLS Tobit

VARIABLES (2) (2) 3) 4) (5) (6) (7) (8)
Log(distance to MM Agent) -0.345%**  -0.471%**

(0.0776) (0.110)
1 if migrant worker present 0.467*** 0.603*** 0.030 0.205 -0.0858 -0.0873 0.131** 1.421**

(0.140) (0.193) (0.0948) (0.269) (0.140) (0.222) 0.0641) (0.680)
Education of household head 0.0830**  0.124**  0815**  0.173** -0.0112 -0.0181 0.00346 0.0555

(0.0160) (0.0224) (0.0114) (0.0307) (0.0167) (66)2 (0.00624) (0.0796)
Age of household head 0.0101 0.0181 -0.0215 -0.0656 0.0274 0.0513 -0.00770 -0.114

(0.0312) (0.0468) (0.0195) (0.0609) (0.0291) 624  (0.0136) (0.146)
Household size 0.0306 0.0520** -0.00126 -0.00716 00908 0.00325 0.0133 0.133

(0.0191) (0.0259) (0.0140) (0.0378) (0.0199) (@%)3 (0.00937) (0.0908)
1 if female head 0.379** 0.461* 0.0308 0.0357 -®23  -0.368 -0.0316 -0.456

(0.180) (0.256) (0.111) (0.376) (0.175) (0.289) .0612) (0.994)
Log value of total assets 0.310*** 0.424*** 0.217* 0.670*** -0.0440 -0.0429 0.0385* 0.482

(0.0622) (0.0871) (0.0432) (0.121) (0.0614) (0®)98 (0.0227) (0.297)
Log(distance to bank) 0.0263 0.0851

(0.0331) (0.0927)
Log(distance to SACCO) -0.0317 -0.0529
(0.0599) (0.0935)
Log(distance to MFI) -0.00652 0.0722
(0.0210) (0.259)

Constant -2.392*  -4.830***  -2.067***  -10.05*** 2.63* 1.044 -0.289 -13.36**

(1.048) (1.554) (0.707) (2.165) (1.025) (1.681) A1) (5.302)
Observations 762 762 776 776 773 773 771 771
R-squared 0.163 0.107 0.018 0.024




Robust standard errors in parentheses *** p<0.8p<0.05, * p<0.1. Included controls not shownlie table include
district dummies, a squared term of age of the élooisl head and log of land holding size



Table 3B: Frequency of Using Financial Service Providers: Heckman Two-step Model

1) 2) 3) (4)
VARIABLES Mobile Money Bank SACCO MFI
Log(distance to MM Agent) -0.174**
(0.0791)
Education of household head 0.00495 0.00504 -09068 -0.0236
(0.0176) (0.0164) (0.0116) (0.0501)
Age of household head -0.00981 -0.0208 -0.0153 17®0
(0.0281) (0.0265) (0.0196) (0.0690)
Age of household head 2 5.23e-05 0.000180 9.73e-05 7.19e-05
(0.000255) (0.000233) (0.000181) (0.000603)
Log(land size) -0.138 -0.0942 -0.0669 -0.445**
(0.0916) (0.0773) (0.0633) (0.219)
Household size -0.0120 0.0120 0.0152 -0.0237
(0.0183) (0.0161) (0.0138) (0.0426)
1 if female head 0.267 0.0578 -0.0737 -0.111
(0.173) (0.176) (0.123) (0.445)
Log value of total assets 0.171%** 0.0446 -0.114%** 0.314*
(0.0603) (0.0595) (0.0422) (0.171)
Log(distance to bank) -0.0209
(0.0435)
Log(distance to SACCO) -0.0127
(0.0386)
Log(distance to MFI) -0.243*
(0.138)
Inverse Mills Ratio -0.742%** 0.161 -0.187 -0.130
(0.266) (0.173) (0.126) (0.559)
Constant 2.004* 2.173* 5.383*** 0.802
(1.067) (1.112) (0.710) (2.484)
Observations 756 775 770 789

Standard errors in parentheses *** p<0.01, ** p&).0p<0.1. Included controls not
shown in the table include district dummies



Table 3C: Frequency of Using Financial Service Providers. Tobit and Heckman

Mobile Money Bank SACCO MFI
VARIABLES Tobit Heckman Tobit Heckman Tobit Heckman Tobit Heckman
1) (2) 3) (4) (5) (6) (7) (8)
Log(distance to MM Agent) -0.471%** -0.174**
(0.110) (0.0791)
1 if migrant worker present 0.603*** 0.00495 0.205 0.00504 -0.0873 -0.00689 1.421** -0.0236
(0.193) (0.0176) (0.269) (0.0164) (0.222) (0.0116) (0.680) (0.0501)
Education of household head 0.124*** -0.00981 0*¥73 -0.0208 -0.0181 -0.0153 0.0555 -0.0176
(0.0224) (0.0281) (0.0307) (0.0265) (0.0266) 0®)1 (0.0796) (0.0690)
Age of household head 0.0181 5.23e-05 -0.0656 Q80  0.0513 9.73e-05 -0.114 7.19e-05
(0.0468) (0.000255) (0.0609) (0.000233) (0.0482)0.0@0181) (0.146) (0.000603)
Household size 0.0520** 0.267 -0.00716 0.0578 28603 -0.0737 0.133 -0.111
(0.0259) (0.173) (0.0378) (0.176) (0.0323) (0.123) (0.0908) (0.445)
1 if female head 0.461* 0.1721%** 0.0357 0.0446 €83  -0.114*** -0.456 0.314*
(0.256) (0.0603) (0.376) (0.0595) (0.289) (0.0422) (0.994) (0.171)
Log value of total assets 0.424*** 0.670*** -0.020 -0.0429 0.482
(0.0871) (0.121) (0.0435) (0.0986) (0.297)
Log(distance to bank) 0.0851 -0.0127
(0.0927) (0.0386)
Log(distance to SACCO) -0.0529 -0.243*
(0.0935) (0.138)
Log(distance to MFI) 2.004* 2.173* 5.383*** 0.p2 0.802
(1.067) (1.112) (0.710) (0.259) (2.484)
Constant -4.830%** -10.05*** 1.044 -13.36**
(1.554) 756 (2.165) 775 (1.681) 770 (5.302) 789
Observations 762 776 773 771

Robust standard errors in parentheses *** p<0.8p<0.05, * p<0.1. Included controls not shownlie table include
district dummies, a squared term of age of the élooisl head and log of land holding size



Table 4: Deter minants of Financial Service Usage

Pr(Savings=1)

Pr(Credit=1) Pr(Remittance=1)

VARIABLES 1) 2) ©) (4) (5) (6)
1 if used mobile money 0.249*** 0.220*** 0.815***
(0.0407) (0.0426) (0.0298)
Education of household head 0.00671 0.0112** 0.2047 0.00994*  0.000236 0.0176***
(0.00500) (0.00486) (0.00538) (0.00530) (0.0059540.00508)
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)
Age of household head 2 -7.03e-05 -7.96e-05 -@PBO -0.000114 0.000137** 9.32e-05
(6.81e-05) (6.75e-05) (8.01e-05) (8.27e-05) (6@4e (6.91e-05)
Log(land size) 0.00452 0.0174 -0.00422 0.00852 @r02 0.0589**
(0.0282)  (0.0275)  (0.0306)  (0.0299)  (0.0336) (8312
Household size -0.00525  -0.00210 0.00118 0.00405 0133**  0.0186***
(0.00535)  (0.00535) (0.00592)  (0.00591) (0.00569§0.00585)
1 if female head 0.0149 0.0248 -0.0517 -0.0409 5000  -0.0127
(0.0464) (0.0450) (0.0539) (0.0530) (0.0472) (@34
Log value of total assets 0.0249 0.0345* -0.0109 .000317 0.0494**  0.0655***
(0.0181) (0.0178) (0.0191) (0.0187) (0.0194) (@91
Log(distance to MM Agent) -0.0213 0.0284 -0.0457
(0.0273) (0.0306) (0.0272)
Observations 772 779 780 787 748 755

Robust standard errors in parentheses *** p<0.8p<0.05, * p<0.1. Included controls

not shown in the table include district dummies.



Table5: Mobile Money and the Amount of Remittances, Credit and Savings: OLSVs

Tobit
Savings Credit Remittance
VARIABLES OLS Tobit OLS Tobit OoLS Tobit
1 if used mobile money 1.492*** 1.699*** 1.108***  .@54*** 1.727*** 1.537***
(0.200) (0.227) (0.146) (0.133) (0.182) (0.160)
1 if migrant worker present 0.0174 0.0848 -0.244 210 -0.0724 -0.0644
(0.210) (0.225) (0.167) (0.134) (0.193) (0.162)
Education of household head 0.0397 0.0415 0.0361 0310* 0.0383 0.0341
(0.0273) (0.0288) (0.0221) (0.0172) (0.0250) (0&)2
Age of household head 0.00539 0.0112 0.00152 01013-0.00386 -0.00343
(0.0415) (0.0455) (0.0346) (0.0268) (0.0331) @®3
Age of household head 2 -0.000223 -0.000300 -50%4e -4.59e-05 0.000140 0.000125
(0.000373) (0.000413) (0.000318) (0.000242) (029@) (0.000294)
Log(land size) 0.0251 0.00205 0.0139 0.0120 0.0948 0.0843
(0.156) (0.158) (0.125) (0.0944) (0.140) (0.114)
Household size -0.0604*  -0.0640**  -0.00563 -0.00484 0.0161 0.0144
(0.0308) (0.0318) (0.0225) (0.0188) (0.0274) (a®&)2
1 if female head -0.280 -0.307 -0.227 -0.195 0.379 0.338
(0.266) (0.289) (0.193) (0.170) (0.236) (0.206)
Log value of total assets 0.202** 0.218** 0.128* 100* 0.0761 0.0678
(0.0998) (0.102) (0.0749) (0.0604) (0.0860) (0373
Constant 8.495%** 9.455%** 6.240***
(1.667) (1.312) (1.381)
Observations 785 785 785 785 785 785
R-squared 0.184 0.180 0.231

Robust standard errors in parentheses *** p<0.8p<0.05, * p<0.1. Included controls
not shown in the table include district dummies.



Table 6: Mobile Money and the Amount of Remittances, Credit and Savings: Heckman Two-step Model

Savings Credit Remittance
VARIABLES Log(Amount) Pr(s=1) Log(Amount) Pr(C=1) og(Amoun Pr(R=1)
t)
1 if used mobile money 0.607*** 0.733*** 0.720*** B70*** 0.622*** 0.249*
(0.146) (0.128) (0.131) (0.124) (0.175) (0.132)
Education of household head 0.0156 0.00808 0.0493** 0.0141 0.0297* -0.00893
(0.0142) (0.0169) (0.0141) (0.0160) (0.0165) (0317
Age of household head -0.00844 -0.00862 -0.0211 0130 0.0235 -0.0268
(0.0231) (0.0256) (0.0232) (0.0248) (0.0254) (0327
Log(land size) 0.111 -0.0158 0.0633 0.0191 0.129 28&**
(0.0782) (0.0954) (0.0773) (0.0908) (0.0877) (0)103
Household size -0.0179 -0.0355** -0.0141 -0.000807 0.0121 -0.0227
(0.0166) (0.0179) (0.0158) (0.0171) (0.0172) (0818
1 if female head -0.123 -0.125 -0.119 -0.167 -0.168 0.537***
(0.149) (0.159) (0.150) (0.151) (0.155) (0.178)
Log value of total assets 0.167*** 0.145** 0.199*** -0.0121 0.105* 0.280***
(0.0536) (0.0610) (0.0501) (0.0577) (0.0573) (0163
Constant 10.83*** -1.214 10.31*** 0.404 8.756*** B4 1 ***
(0.927) (1.179) (0.885) (1.153) (0.993) (1.207)
Observations 781 781 780 780 785 776

Standard errors in parentheses *** p<0.01, ** p&).Op<0.1. Included controls not shown in the ¢aipiclude district

dummies and a squared term of age of household head



Table 7. Mobile Money and the Amount of Remittances, Credit and Savings: Tobit Model with CF

(1) (2) 3) (4) (5) (6)
VARIABLES Log(Saving Amount) Log(Credit Amount) Ldgemittance Amount)
1 if used mobile money 1.731%** 1.529%** 0.965*** B890*** 0.766** 0.840**
(0.234) (0.251) (0.123) (0.133) (0.364) (0.387)
Fitted values 1.517** 0.650* -0.604
(0.671) (0.368) (1.044)
Log(Distance to district town) -0.0554 -0.0509 = 34v) -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 a3p1 0.377 0.421
(0.267) (0.268) (0.160) (0.161) (0.413) (0.414)
Education of household head 0.0329 0.00728 0.0308* 0.0191 0.0351 0.0461
(0.0292) (0.0310) (0.0184) (0.0197) (0.0448) ogar
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) (01069
Log value of land currently held 0.0674 -0.00721 03a8 -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 770 765 770 765 767 762

Standard errors in parentheses *** p<0.01, ** p&).Op<0.1. Included controls not shown in the ¢aipiclude district
dummies and a squared term of age of household head



Table 8: Mobile Money and the Amount of Remittances, Credit and Savings: Heckman (with full controls)

Savings Credit Remittance
VARIABLES Log(Amount) Pr(S=1) Log(Amount) Pr(C=1) og(Amount Pr(R=1)
1 if used mobile money 0.605*** 0.742%** 0.718*** B81*+* 0.422%** 0.233*
(0.152) (0.128) (0.133) (0.125) (0.154) (0.133)
Log(Distance to district town) -0.00168 0.129 0.786 0.756 -0.0343 -1.590
(0.0835) (1.029) (0.0787) (1.019) (0.113) (1.308)
1 if SACCO available in LC1 -0.0794 -0.413 -0.00648 -1.138 0.294* -0.576
(0.134) (1.197) (0.131) (2.201) (0.166) (1.394)
Education of household head 0.0157 0.00368 0.0494** 0.0138 0.0328* -0.00886
(0.0144) (0.0170) (0.0142) (0.0161) (0.0184) (0M17
Age of household head -0.0101 -0.00639 -0.0218 0aB 05 0.0248 -0.0233
(0.0234) (0.0257) (0.0234) (0.0250) (0.0298) (027
Log value of land currently held 0.120 -0.00342 62D 0.0257 0.0386 0.291***
(0.0806) (0.0959) (0.0795) (0.0913) (0.104) (0.104)
Household size -0.0191 -0.0354** -0.0144 -0.000207 -0.0215 -0.0229
(0.0169) (0.0180) (0.0159) (0.0172) (0.0206) (0118
1 if female head -0.138 -0.111 -0.127 -0.166 -02205  0.549***
(0.151) (0.160) (0.152) (0.152) (0.190) (0.180)
Log value of total assets 0.160*** 0.129** 0.197*** -0.0101 0.547*** 0.271***
(0.0545) (0.0613) (0.0506) (0.0583) (0.0736) (0063
Constant 11.00*** -0.792 10.35*** -1.192 4.175%** 0.965
(0.965) (2.558) (0.906) (2.498) (1.308) (3.103)
Observations 766 766 765 765 762 762

Standard errors in parentheses *** p<0.01, ** p&).Op<0.1. Included controls not shown in the ¢aipiclude district
dummies and a squared term of age of household head






