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Abstract

Over the past decade, remittance flows to sub-Saharan Africa grew at an average
of 12.9% and is expected to increase in the coming decade, however, the high cost
of remittances remains a constraint that limits regular remittance flows. About
9.1 percent of remittance flows to sub-Saharan Africa is absorbed by transfer

cost making it the most expensive remittance recipient region. With evidence
that mobile money services reduce transaction costs for internal remittances,
the introduction of mobile money services in international remittances should
have the same effect. Against this backdrop, this study investigates the effect
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of introduction of mobile money services on international remittance transfer costs
and determine the effect of international remittance transfer costs on international
remittance flows. Least squares dummy variable model and a system GMM is applied to
addressthe firstand second objective, respectively. International remittance transfer
cost is lower by 46% for corridors that incorporate mobile money in international
money transfer channels compared to those that do not. Controlling for other factors,
the gap between corridors that incorporate mobile money and those that do not
goes down to 11.5%. Thus, a reduction in remittance transfer costs can be achieved
by improving cross border mobile money services interoperability.

Introduction

Over the past decade, remittance flows to Sub-Saharan Africa grew at an average of
12.9 percent from $4.8 billion in 2000 to $48 billion in 2019 (World Bank, 2017; World
Bank, 2020). Although global remittance flows are expected to increase in the coming
decade in line with the expected increase in within and across borders migration,
the high cost of remittances remains a constraint that limits regular remittance
flows. In 2019, the average transfer cost for remittance flows to sub-Saharan Africa
was 9.10 percent; about 33.4 percent above global remittances average price of 6.82
percent (World Bank, 2020). While promoting competition, combining money transfer
operations with other financial services, innovation in technology, and operational
efficiency are seen as key drivers of reduction in remittance cost; innovations in
technology particularly mobile money have great potential in reducing the cost
of money transfer. First, Global Findex data reveals that mobile money is rapidly
expanding access to and use of financial services in sub-Saharan Africa.

Secondly, Remittance Prices Worldwide data shows that mobile money related access
points, unlike traditional financial institutions & other access points, facilitate the flow
of money at much lower transaction costs. Lastly, percentage of ownership of mobile
accounts and the cost of international remittances for source countries exhibits a
negative relationship suggesting that mobile money services is associated with lower
cost of international remittances. Furthermore, mobile money services are largely
limited to within the border transfers, unlike financial institutions which support both
within and cross-border remittance flows. However, some remittance source countries
have partly or fully integrated mobile money in international remittance transfer
channels. How the integration of mobile money services in international remittance
transfers have impacted on remittance costs and international remittance flows is
not known. There is evidence that introduction of mobile money services in internal
remittances reduced remittance transfer costs and increased remittance flows and
diversity of senders (Jack and Suri, 2014). However, little is known about the effect
of mobile money services on international remittance transfer cost and international
remittance flows. This paper test whether incorporating mobile money services in



THE ROLE OF MOBILE MONEY IN INTERNATIONAL REMITTANCES: EVIDENCE FROM SUB-SAHARAN AFRICA

international remittances leads to a reduction in remittance transfer costs. This is
particularly important for sub-Saharan Africa where 9.10 percent of remittance flows
is absorbed by transfer costs, making it the most expensive remittance recipient
region. Against this background, what are the effects of introduction of mobile money
services on remittance transfer costs and international remittances?

In view of the foregoing, this study investigates the effects of introduction of mobile
money services on remittance transfer costs and international remittances in sub-
Saharan Africa. First, this study investigates the effect of introduction of mobile
money services on international remittance transfer costs and secondly it determines
the effect of international remittance transfer costs and mobile money services on
international remittance flows. To achieve the first specific objective, least squares
dummy variable model is used on quarterly Remittance Price Worldwide data
spanning the period 2011 quarter one to 2019 quarter four. For the second specific
objective, a system GMM is used on annual panel data of all source countries of
remittances to sub-Saharan Africa spanning the period 2012 to 2017. The proposed
estimation method for the second objective addresses three main concerns. First, the
modelincludes alagged dependentvariable which introduces endogeneity problem.
Second, in the presence of lagged dependent variable a fixed effect estimator resultsin
inconsistent and biased estimates. Third, difference GMM can have poor finite sample
properties particularly when the dependent variable is highly persistent and, under
these conditions, tends to give estimated coefficients, which are biased downward.

Sub-Saharan Africa accounts for 70 percent of international remittances transactions
through mobile money for the countries surveyed by the World Bank and thus
provide a perfect setting to investigate how the introduction of mobile money
services affect international remittance transfer costs and flows. The sample period
is limited by availability of data on international bilateral remittances. This study
document evidence that remittance transfer cost was lower by 46% for transactions
that incorporate mobile money compared to the cost for transactions that do not
incorporate mobile money, and this estimate goes down to 11.5%, when other
factors that affect remittance transfer costs are controlled for. Remittance flows to
Sub-Saharan Africa are persistent and remittance cost do not matter.

This study isimportantin several ways. First, United Nations Sustainable Development
Goals (UN SDGs) target of reducing global average cost of sending remittances to 3
percent by 2030is only attainable if effective strategies of reducing the costs of money
transfer areidentified and implemented. Second, transfer costs have a negative effect
on remittance flows (Freund and Spatafora, 2008; Gibson, McKenzie and Rohorua,
2006) and it leads to irregular remittance flows as migrants either refrain from
sending money home or else remit them irregularly. Irregular remittance flows result
in suboptimal benefits. Regular and stable flows of remittances are prerequisite for
maximization of benefits to the economy as it has a direct poverty-mitigating effects



4 Povicy Brier No.805

(Gupta, Pattillo, and Wagh, 2009; Akobeng, 2016) and reduced harmful effects on
economic growth of volatility of remittances (Imai, Gaiha, Ali and Kaicker, 2014) such
asthrough its effect on exchange rate volatility. To ensure regular flow of remittances
itis important to identify and implement strategies to reduce the cost of remittance
flows.

Third, understanding how mobile money services penetration affect remittance
costs and international remittances are both economically and policy relevant. High
cost of money transfer reduces the remittances that reach the recipients, especially
for small amounts when the cost per use has a fixed cost element. Identifying and
implementing effective policies to reduce the cost of money transfer services would
generate savings to migrants. For instance, reducing the cost of remittance flows in
sub-Saharan Africa to the global average in 2017 would save remitters US$ 811 million.
Fourth, remittances have a great potential as a source of long-term finance both for
private and public sector. Remittance flows have significant development potential
and has been found to increase after a disaster and therefore help in reconstruction
(Bettin, & Zazzaro, 2018). Therefore, understanding the importance of mobile
money services in international remittances is critical in the design of products and
mechanisms to tap remittance flows.

This study contributes to two strands of literature: literature on remittance flows and
the literature linking mobile money services and remittances. This study is related
to the work of Freund and Spatafora (2008). While they studied the determinants of
remittances, documenting evidence that recorded remittances depend negatively on
transfer cost and that transfer cost are lower in highly developed financial systems;
this study investigates the effects of the introduction of mobile money services on
remittance transfer costs and international remittance flows. Innovations in mobile
money has helped to rapidly expand financial inclusion in sub-Saharan Africa
(Demirgui¢-Kunt, Klapper, Singer & Van Oudheusden, 2015) and as financial inclusion
expand so does the financial development. With an inverse relationship between
transfer costs and financial development (Freund and Spatafora, 2008) and mobile
money account ownership (see Figure 1.2), rapid expansion in mobile money services
is expected to drive transfer cost down. Furthermore, money transfer services for both
domestic and international remittances are shifting from traditional providers to
wireless carriers who can compete for consumer market share based on technological
ubiquity and low-cost services (Merritt, 2011, Darmon, Chaix & Torre, 2016).

In terms of investigation of the link between mobile money services and remittances,
the papers closest to this study are those of Jack and Suri (2014) and Munyegera and
Matsumoto (2016). Jack and Suri (2014) studied the effects of shocks on consumption
forusers and non-users of mobile money services in Kenya and found that consumption
for non-users of mobile money services declined by 7 percent while the consumption
of user households was unaffected. In their study, mobile money services are seen
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as a mechanism that cushion households from shocks by increasing remittances
received and the diversity of senders through reduced transaction costs. Munyegera
and Matsumoto (2016) used a similar approach to that of Jack and Suri (2014) and
investigated the impact of use or non-use of mobile money on household welfare in
Uganda and found evidence that mobile money user households are more likely to
receive remittances, receive remittances more frequently, and a higher amount of
remittances than non-user households due to low transaction, transport, and time
costs associated with mobile phone-based financial transactions.

By studying the effect of mobile money transfer services in international remittances
and in a multi-country context this study departs from the work of Jack and Suri
(2014) and Munyegera and Matsumoto (2016) in three ways. First, unlike this study
which investigate how the introduction of mobile money services affect transaction
costs and hence international remittances, Jack, and Suri (2014) and Munyegera
and Matsumoto (2016) investigated the impact of use or non-use of mobile moneyin
domestic remittances on household consumption? Second, this study complements
the work of Jack and Suri (2014) and Munyegera and Matsumoto (2016) by providing
cross country evidence on the effect of mobile money transfer services, however,
unlike these two studies which were on domestic remittance, this study focus on
international remittances as third point of departure.

Mobile Money and Remittances in sub-Saharan Africa

According to Global Findex data, the growth in the number of accounts in traditional
banking system and its usage has been outpaced by the growth in the number of
accounts and use in the mobile money system. The percentage of people in sub-
Saharan Africa who own an account at a financial institution expanded by 32 percent
from 26 percentin 2011 to 34.2 percentin 2017. Moreover, use of accounts at financial
institutions to send money expanded by 52 percent from 23 percent in 2011 to 35
percentin2017. The use of accounts at financial institutions to receive moneyin 2011
was 23 percent and it increased to 33 percentin 2017. Over the same period, the use
of mobile money to send money increased by 165 percent from 10.4 percentin 2011
to 27.6 percent in 2017. The use of mobile money to receive money went up by 329
percent from 13.6 percent in 2011 to 58.4 percentin 2017.

Furthermore, Remittance Prices Worldwide data reveals a consistently lower average
transfer cost of sending international remittance for access points using mobile
phone devices compared to access points using other access points, which include
agent, call centre, internet, ATM network, Bank branch, Post Office and Post Office
branch. In combination, the latter costs about twice the average transfer cost of using
amobile phone to initiate international remittance transfer. Similarly, percentage of
ownership of mobile accounts and the cost of international remittances for source
countries exhibits a negative relationship suggesting that the introduction of mobile
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money services is associated with decrease in the cost of international remittances.
Figure 1.1 plots the relationship between ownership of mobile accounts and the cost
of international remittances for source countries.

Figure 1.1: Mobile money accounts ownership and the cost of international
remittances
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Source: Author’s computation using Global Findex data and Remittance Prices Worldwide data

The dashed line in Figure 1.1 is a linear regression fit for all international remittance
source countries in sub-Saharan Africa in 2017. It shows a negative relationship
between mobile money account ownership and the transfer cost of international
remittances. The solid lineis similar to the dashed line except that it excludes outliers
such as Kenya and Nigeria. Exclusion of outliers leads to steeper slope implying a
stronger negative relationship.

Growth in adoption and use of mobile money is not limited to domestic remittances,
its use has also been introduced in international remittances. In 2018, US $ 4.3 billion
of international remittances was transacted through mobile money enabled platform
(GSMA, 2019). In addition, access point data shows increased availability of mobile
phone contact points for senders to initiate international remittance transfers. Access
point is defined as the point where transaction can be initiated by the sender and
it include: agent, bank branch, post office, internet, mobile phone, and call centre.
Remittance Prices Worldwide data shows use of mobile money in international
remittances is still limited with its use for initiating international remittance transfers
averaging about 2% between 2017 and 2019. Availability of mobile phone option to
initiate international remittance transfers grew from about 0.75% in 2016Q2 t0 2.71%
in 2018Q1 before declining to 1.74% in 2019Q3.
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Mobile money services and remittances

Mobile money services started in Kenya in 2006 and rapidly expanded to other
developing countries within Africa and Southeast Asia. Global Findex data shows that
between 2012 and 2017 use of mobile money to remit money expanded by 165 percent
compared to a growth of 52 percent for financial institutions. On the other hand, the
use of mobile money to receive remittances grew by 329 relative to 43 percent for use
of accountsin financial institutions. Two observations emerge. First, each remittance
sender, on average, sends to more than one recipient and hence adoption and use
of mobile money is likely to be driven by remittance senders who encourage the
recipients to enrol. The former constitute mainly of migrants and the latter consists
mainly of remittance recipients. Morawczynski & Pickens (2009) identified two types
of users of mobile money services: urban senders and rural recipients. Urban senders
are largely migrant remitting money back to their relative in rural areas.

Second, the high growth in the use of mobile money transfer services relative to the use of
financialinstitutions money transfer services to send and receive remittancesimplies that
money transfer services for domestic remittances are shifting from traditional providers to
wireless carriers. Unlike other modes of money transfer, mobile money transfer services
utilize existing infrastructures making it cheaper to provide and access. It is also easily
accessible duetoits strong technological ubiquity (Morawczynski & Pickens, 2009). Thus,
mobile money providers can compete for consumer market share based on technological
ubiquity and lower-cost services (Merritt, 2011, Darmon, Chaix & Torre, 2016).

Due to limited use of mobile money transfer services in international remittances
arising from limited interoperability among other factors, most of the studies
investigating the role of mobile money on remittances have focused on domestic
remittances. Jack and Suri (2014) is one of the pioneering studies. They studied the
effects of shocks on consumption for users and non-users of mobile money services
and found that consumption for non-users of mobile money services declined by 7
percent while the consumption of user households was unaffected. In their study,
mobile money services are seen as a mechanism that cushion households from shocks
by increasing remittances received and the diversity of senders.

Munyegera and Matsumoto (2016) investigated the impact of use or non-use of mobile
money on household welfare in Uganda and found evidence that mobile money
user households are more likely to receive remittances, receive remittances more
frequently, and a higher amount of remittances than non-user households due to low
transaction, transport, and time costs associated with mobile phone-based financial
transactions. The work of Jack and Suri (2014), and Munyegera and Matsumoto (2016)
share three common features, which represent the points of departure of this study.
First, the two studies treated usage of mobile money services as a means by which
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migrants send or received remittances. Second, the two studies were conducted in a
single country context. Third, the two studies studied domestic remittances. This study
investigates the effects of the introduction of mobile money services on remittance
transfer costs and international remittance flows using cross country data. Different
countries in sub-Saharan Africa are at different level of penetration of mobile money
and this variation allows this study to investigate the effect of introduction of mobile
money services on remittance prices and international remittance flows.

Mobile money is a substitute to other channels of remitting money. Thus, standard
economic theory of demand postulates that the use of mobile money to remit cash
is inversely related to the ratio of the price of mobile money to the prices of other
channels. Evidence from single country studies (see for instance: Jack and Suri, 2014
and Munyegera & Matsumoto, 2016) shows that introduction of mobile money reduces
transaction costs, increasing remittances received and the diversity of senders. We
test whether the same mechanism applies to the use of mobile money services
in international remittances such that the introduction of mobile money use in
international remittances should be associated with declining cost of remittances for
countries that have integrated mobile money use in international remittances.

Data Sources

This study uses two datasets. The World Bank’s Remittance Prices Worldwide was used
to address the first objective. The Remittance Prices Worldwide database covers data
collected across remittance corridors and contains money transfer firm's level variables,
amounts, transfers cost, exchange rate margin, product, access point, speed of transfer
and network coverage. This database contains the exchange rate spread or margin and
the most visible cost of sending an amount of $200 and $500 at the initiation point.
Starting from 2016, data was collected on access points available for initiating transfer
transaction. Information is also collected on the length of time it takes to transfer money
from senderto recipient, network coverage of each service provider, paymentinstrument,
and receiving method. The dataset mainly covers transactions from the main sending
location/area to the capital city or most populous city in the receiving market. This is a
quarterly dataset containing money transfer firm level information for 365 corridors, with
remittances flowing from 48 remittance sending countries to 105 receiving countries.

For the second objective, annual data from the World Bank’s Remittance Prices
Worldwide, World Development Indicators and Migration and Remittances database was
used. The World Bank’s Remittance Prices Worldwide is as described earlier. The dataset
was collapsed into annual series before mergingit to the World Bank’s Remittance Prices
Worldwide dataset. Migration and Remittances database contains data on bilateral
migrant stocks and bilateral remittance flows. Development and macroeconomic
control variables were obtained from the World Development Indicators. Measures of
exchange rate and capital account controls were obtained from IMF's ARREAR database.
The two datasets were used to generate variable of interest as presented in Table 3.1
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Table 3.1: Definition and description of variables.

Variable

Description

Remittance inflows (r;)

It is measured as the log of bilateral remittances to country i from country
Jjattimet

Denomination amount

It is measured in USS for two denominations: US$ 200 and US$ 500 and
converted into logs. Costs and other data were collected for sending two
denominations: US$ 200 and US$ 500.

Mobile money services
(M)

Equals one after, at least one, money transfer firm start accepting mobile
money as payment instrument and zero, elsewhere, for each bilateral
remittance corridor.

Remittances transfer
cost (%)

Is the fee the sender pays at the initiation point to remit money to
country i from country j at time t expressed as a percentage of the
amount remitted.

Exchange rate margin

Is the deviation of the exchange rate for country j at time t used in the
remittance transaction to country i from the official exchange rate
prevailing at time t

Official exchange rate

Is the log of the annual average exchange rate between the local currency
of (remittance source) country j at time t to US dollar

Stock of migrants

Is the log of the total number of migrant workers from country i resident
in countryjattime t

GDP per capita
(destination country)

Is the annual per capita GDP for country i at time t

GDP per capita (source
country)

Is the annual per capita GDP for country i at time t

Common border

Is a dummy that equals one if source country and destination country
share a common border and zero, elsewhere.

Exchange rate and
Capital accounts
controls

Is a dummy that equals one if exchange rate and capital account
restrictions are in place in the destination country (country i) at time t
and zero, elsewhere.

To construct the study sample for the second objective, this study uses the World Bank
remittance matrix and migration matrix for the period 2010 to 2018 to construct bilateral
remittance corridors with two additional variables: remittance amount and migrant stock.
Additional variables were added from World Development Indicators using combination
of source country - year for source country variables and destination country - year
combination for destination country variables. Finally, the World Bank’s Remittance
Prices Worldwide were aggregated (mean values were used for price variables) to annual
series and merged into the datasets using source country - destination country - year
as merging variables. The data were filtered to only include destination countries in sub-
Sahara Africa. This resulted in unbalanced panel of 59 remittance corridors with remittance
records over the period 2012 to 2017, giving a total of 239 observations. All the countries
with data in all the variables of interest were included in the final sample. This implies
that only countries with World Bank remittance prices were included. The World Bank
monitors few corridors, and this limits the merged observations with remittance transfer
costs, access points and paymentinstruments. Quarterly World Bank’s Remittance Prices
Worldwide firm (money transfer) level data covering 86 remittance corridors with receiving
countries in SSA for the period 2011Q1 to 2019Q4 was used to address the first objective.
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Conclusion

This study investigates the effects of the introduction of mobile money services on
international remittance transfer price and flows in sub-Saharan Africa. This objective
was implemented as follows. The investigation of the effect of introduction of mobile
money services on international remittance transfer costs is attained by use of least
squares dummy variable model on quarterly Remittance Price Worldwide data
spanning the period 2011Q1 to 2019Q4. To determine the effect of international
remittance transfer costs and mobile money services on international remittance
flows, a system GMM is used on annual panel data of all source countries of remittances
to sub-Saharan Africa spanning the period 2012 to 2017.

On the Remittance Price Worldwide dataset, remittance amount exhibited little
variations between transactions that incorporate mobile money and transactions
that do not incorporate mobile money. However, remittance transfer cost is lower
by 46% for transactions that incorporate mobile money compared to the cost for
transactions that do not incorporate mobile money. The gap between the groups
incorporating mobile money and those that do not goes down to 11.5%, when other
factors are controlled for. Similarly, foreign exchange rate margin for transactions
that incorporate mobile money is lower by 24% relative transactions that do not
incorporate mobile money. On the other hand, mobile money use in international
remittances is common among countries that share common borders. The use of
mobile money in international remittances for corridors that share acommon border
is twice that of corridors that do not share a common border.

For every US $ 100 remitted US $ 7.3 is absorbed by remittance transfer cost. For the
average remittance flows to SSA of US$ 91.42, the share of fixed cost is 8.1%. When the
main cost component of remittance transfers is fixed cost then it is expensive to send
smallamounts of remittances. A reduction in the fixed cost component of remittance
transfer cost will benefit remitters of small amounts than remitters of large amounts.
To encourage regular remittances or increase frequency of remittances, policy should
target at reducing fixed cost component of remittance transfer cost.

Except for a few countries such as Lesotho and Togo, the main source of remittance
flows to SSA is outside of SSA. In 2017, intra-SSA remittances exceeded remittances
from the rest of the world for 45% of the countries with recorded remittances.
Furthermore, remittance received (% GDP) varied widely across SSA countries, with
the highest receiving about 15% of GDP and the lowest as low as 1% or less of GDP.
International remittance transfer costs and mobile money services have no effects
on international remittance flows. Other key theoretical drivers of remittances such
as income of the remittances receiving country, income of the migrant host country,
remittance transfer costs and migrant stock do not matter in the case of remittance
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flows to SSA. The evidence that corridors that incorporate mobile money faces
lower remittance transfer cost by almost half compared to corridors that do not
incorporate mobile money implies thatimproving cross border mobile money service
interoperability -- linking mobile money service providers in different countries -- will
lead to reduction in remittance transfer cost.
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