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Summary

This thesis provides empirical evidenaethe importance of financial access as well as financial
literacy for housholds use of formal financial products and servicesnhance their financial
capability Using nationally representative household survey data for the years 2009, 2013 and 2016,
this thesisendeavourgdo show howbeing dle to access formdinancial sevices and products
boosts a hous e hoeingdroasditibnitcmaacess,il fand thatvieuséholds also need a
basic level of financial knowledg® ago be able to demand the products and services suitable for
their needs. Where the needs of ttustomer, especially those that areoumnderbanked are
understood, the supply side will come up with innovative financial products and services to meet

these needs.

In Kenya the concept of mobile money throughNh@ ESAplatform has changed the way in which
households interact with money as well as financial services. Introduced as a method of money
transfer to enable people send and receive money, it has over time evolved to provide traditional
banking services. Indivighls with a mobile phone and subscribed/t®’ESAcan not only make
transfers, they can also make payments for goods and services, save what is not immediately neede
to be withdrawn or sent and more recently access credit. With this provision indiwduals
previously had no safe place to save money, i.e. used informal mechanisms such as under the
mattress now have an easy to use, safe and cheap place to store money for later use, for example

case of emergencies.

In addition to making simple financigkrvices available to the poor, the mobile phone has also
provided a channel for bigized information on financial matters to be discharged to the population.
Where individuals are unable to attend financial literacy classes, basic financial inforo@ation
easily be madavailable througimobile technology. Furthermore, the concept of mobile money has
also increased the impact of social networks as individuals often tend to get financial information

from their mobile money agent. The essays in thissherapirically show the positive effects that



financial inclusion through mobile money as well as financial literacy hado n i ndi vi d
financial behaviourThe findings in these essays also open up the space for discussion on financial
literacy matérs in developing countries. Kenya is an interesting example of a developing economy
where mobile technology on payments transfers is leading but it has a-detoage literate
population. In this regard, the essays here set platibrmto further findout what in what ways

can the financial literacy be enhanced keeping in mind that individuals may not have the time to

attend financial literacy courses.
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CHAPTER 1
1. INTRODUCTION

1.1 The Concept of Household Finance

Household finance has occupied economic researchers and policy makers alike. However, unlike
the traditional areas dinance; asset pricing and corporate finance, household finance has been a
little more difficult to determineGampbell, 2006)By definition, asset pricing refers to how capital
markets determine the assets prices and the average returns the assets have on the risk undertak
While corporate fiance deals with how enterprises or companies use financial instruments or
resources to further their interests (profit) and to counter the agency problem. If we further use this
analogy, household finance can then be considered as the arm of econonsieskfiab establish

how households use financial instruments available to them to attain their financialeingll
Households in contrast to enterprises are plagued with a number of issues ranging from access t
financial products and services or laclertof to knowledge of use and opportunity for use of
financial instrument¢Campbell 2006)Financial inclusion has been found to be the first step in a
series of interventions required to improve household financial capability and thus financial well

being(Allen et al. 2012; Demirgu&unt et al. 2015)

Inclusive financial systems, which means systems that allow broad access to financial services with
minimal price or nosprice barriers to their use, have been put forth as a major key to enabling poor
and /or marginalized segments of the population iotenath financial services and products
(DemirgucKunt and Klapper 2012aJo minimize theeffect of lack of access to financial products

and services, especially among vulnerable households the concept of microfinance through the
Grameen Bank model was introduced in a number of developing countries in Asia. Bangladesh
recorded one of the hightesuccesses in the enhancement of financial inclusion among the rural

households and woméHulme 2009)



Whereas this expansion of microfinance has worked in a number of Asian countries, financial
inclusion in developing countries, especially inSdharan Africa (SSA), has not been as rapid.
Allen et al. (2014)find that the financial development gaps experienced irSaltaran Africa
(SSA) countries are heavily influenced by low levels of financiadusion. They proposed the
replication of mobile money use as a means for financial inclusion among other SSA countries
following the success experienced in Kenya following the launth-BESA Their findings on the
financial development gaps showed thHa sparsity of the population especially in rural areas
makes it financially unviable to provide financial services through traditional brick and mortar

financial institutiongAllen, Carletti, Cull, Qian, et al. 2014)

In a study on prices and knowledge in Indonesia and IQdike, Sampson, & Zia (2011ind that
households were averse to holding accounts in financial institutions to a large extent because of cos
barriers. With regard to poor households the need for financial services and products range that is
broad enough to accommodate their needs. Therently includes services that are relatively easy
and cheap to maintain. In an examination of adoption and use of digital financial services
specifically mobile money in KenydJorawczyrski (2010); Morawczynski & Pickens (20080hd

that M-PESA has enabled economically vulnerable households and individuals interact with
financial products that were previously inaccessible to them. The appeal MfRESAaccount
relates to the reducamir near |l y el i minated barriers to h
balance or numerousocumentationsequired to open th#1-PESA account, the use of mobile
money among households in Kenya grew exponentially over the first yeégmse 1shows the

trend of adoption oM-PESAamong households.



Figure 1.1: Adoption of M-PESA among households in Kenya
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Sayinzoga, Bulte, & Lensink, (2016)nd that previously excluded households in developing
countries are better off with improved access to financi&ices and poducts. This is despite the

fact that evidencen the influence of financial access on reducing poveggmewhat mixedrhey

state that in addition to access to financial services and products, for household finance to make
sense there needs to be ameistment in human capitaole et al.(2011)find that in addition to

prices, awareness of and knowledge about financial services and products available to household:
had a significant predictive ability adhedemand for financial products. Following classic economic
theory of rational individuals, the use of financial instruments and engagement in financial markets
by individuals depends as much on availability as on their knowledge and understanding of thes
products. For consumers to make sound financial decisions that are beneficial to them and their
households as well as sajaard their future, they need to be wiaflormed(Hilgert, Hogarth, and

Sondra 2003)The defintion of financial literacy by the Organization for Economic-@jeeration



and Development (OECD) inherently encompasses gaining financial information as a mode of
enhancing human capital. It defines financial literacy as:

Afét he combinatiowmesdforsonsmmenrsd/andi ng of
concepts and their ability and confidence to appreciate financial risks and opportunities, to make
informed choices, to know where to go for help, and to take other effective actions to improve their

financial welkb e i (O&@D 2005)

1.2 Overview of Kenya
1.2.1 Demographics
The Kenyan population is largely rural based with approxim#&®@®¥ of the population living in

rural areas. In this regard majority rely on farming,-setfployment, casual labour or support from
familyandfrieds as their primary source of i ncome.
are associated with high levels of uncertainty and volatifiigcording to the Kenya National
Bureau of Statistics (KNBS) women ppd®woitdkce 80
countryos s midoweévéertheirebwenership & finmtad.to only 1% of the land resources
and 10% of available credit. This gender disparity in labour and income plays a big role in

determining the vulnerability of women and especialdmen headed households in Kenya.

Education levels are on average low to moderate with majority of the population having attained a
secondary education as the highest level and several citing lack of funds to further attain tertiary
education.The averag age of the Kenyan population falls between 18 @&ndltdch means the
country has a relatively young population and thbgyha work force. With reference to gender, the
proportion of men to women has been roughly the same throughout the years simsedbesus

(1969) however, women have been marginally higher than men in the population. In general,
though, the population of Kenya has risen steadily in recent decades.

1.2.2 Financial Inclusion Landscapein Kenya

The financialinclusionlandscape among Kenyan households has undergone tremendous changes

and improvement since the baseline household survey on financial access and inclusion was

4



conducted in 2006. The financial inclusion landscape measured in these surveys measures the
accessysage, quality and impact of financial products and services in Kenya. The surveys used a
sampling method based on the Kenya National Bureau of Statistics (KNBS) national household
master sample frame known as the National Sample Survey and Evaluagjianitne (NASSEPR)

The surveys then group the respondents into 5 categuatieseference to their level of financial
inclusion referred to as access strands: Formal prudential, formalradential, formal registered,
informal and excluded Tablellbelow shows a description of these segméR8D Kenya 2013)

The excluded category refers to individuals who use neither of the undermentioned forms of

financialservices providers.

! Access to the full reports with a full explanation on the sampling and survey methodology for the FSD household
surveys can be foundere
5
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Table 11: Classification of Access Strands in Kenya

Access Strand

Description

Institution Type

Formal Prudential

Financial services provide
prudentially regulated an
supervised byindependen
statutory regulatory agencis
(CMA, CBK, IRA, RBA and
SASRA)

Commercial bankgincludes
mobile bank accounts e.
KCB M-PESA MCoop
Cash, MShwari Deposit
Taking MFIs, Forex bureau
Capital markets, Insurang

providers, [@posit Taking
SACCOs
Formal norprudential Financial services providel Mobile financial services

subject to nosprudential
oversight by regulator
agencies or governme
departments/ministries  wit
focused legislation

providers (MFSP), Postban
NSSF, NHIF

Formal registered

Financial services pwiders
that are registered under
law or government direg
interventions

Credit only MFIs, credit only
SACCOs, Hire purchas
companies, Development
Financial institutions (DFIs)

Informal Financial services provide Informal groups e.g.
through unregulated forms { ROSCAs, Chamas and
structued supervision ASCAs.

shopkeepers/merchants,
employers,
shylocks/moneylenders

Excluded Financial services used a Social networks an

through family, friends
neighbours or money kept
secret places

individual arrangements (e.(
secret hiding place).

Source: FSD Kenya National Surv2§09,2013, 2016

Over the teryear period between the baseline survey in 2006 and the most recent survey in 2016,
levels of exclusion and usage of informal mechanisms have reduced while usage of formal financial

services has increasdeigure 1.2showsthe overall changds financial inclusion over the years

Overall,75.3% of Kenyans are now formally included. This shows a 50% increase over the last ten
years. In turn financial exclusion has also more than halved over these ten years from 41.3% to

17.4%. Similarly use anhformal services has also significantly reduced over time. With reference



to vulnerable demographics, rural based, female, low income and less edndatddals were

found to make up the majority of users of informal financial mechanisms or exclioigettzer.
Figure 1.2: Changes in Financial Access Strands in Kenya

Access Strand Over the Years
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Evidence frorrstudies usindnousehold surveys in soreenergingmarkets have found that limited
demand for formalinancial servicese.g. bank accounts mainly driven by their highransaction

and maintenance costs as well as documentation required to gdéss®t al. 2012) In addition

to cost, there is emerging evidence that the low levels of financial literacy among population in
emerging markets, poses a barrier to demand for se@ade, Sampson, and Z(2011)find that

in addition to price, where individuals are unfamiliar or lack understanding about a financial service
or product, they will not seek it out to uselit.SSA two complementary studies find that financial
literacy has an effect on household financial behaMurendo and Mutsonziwa 2017; Sayinzoga,

Bulte, and Lensink 2016)

Therefore, on the one hand there is a need to improve access to formal financial services among lov

income housedlds and on the other, there is also a need to improve their levels of knowledge and
7



understanding of financial concepts, products and service. This is necessary so as to ensure twe
things: the supply side provides financial products and services that teerwide ranging and
varying needs of the previouslyumnderserved population and the users to know what services to
demand for their specific needs. One thease t ha
of mobile money. This is differentdm traditional mobile banking, where customers of a bank
access their banking services through the mobile phone. The concept of mobile money refers to the
ability to perform financi al transactions on

aacount.

With the collaboratiometween banks and the mobile service provider to provide banking services
to users of mobile money, the evolution of mobile money has almost come full circle. These
facilities are provided through two (most prominent) services: KGBESAand M-Shwari. The

former is bank based where users of mobile money open a bank account at the collaborating bank
and have twavay transaction ability, i.e. through the mobile phone and through the bank. The latter
is mobile based where the requirement for the beneficsattyait they are a user BF-PESA The

user in this case has access to savings and credit facilities through the mobile phone and not throug
the bank, however their money is credited to an account in their name linked tM{R&BA
accountFrom this pespective mobile technology has made a positive and significant mark in the
improvement of the financial ability among households in Kenya.

1.2.3 Mobile Money and its role in the financial landscape of Kenyan households

Mobile money wasommerciallyintroducedn Kenya in 208 through the mobile service provider
Safaricom asvl-PES/. It enjoyed rapid adoption and growth among the population starting with
the urban, relatively wealthy and educated class and moved on to the rural, poorer and less educate
folk. Its success has been hinged on its ease of use, cheap access and safety with reference to mon

transfers. What started out solely as a money transfer mechanism with thefslSgam d mo n e

AMO stands for mobil eordfordnom@PESAOG i s the Swahili w
8



h o méas now become a tool and platform for formal financial sesvMerawczynski(2010)
established that the adoption and usagel #ESAwould evolve over time to provide a platform
where users not only transfer money between each other, muld &lso become a tool for making
payments, buying goods and services, and eventually a savings wallet. With the recent
collaborations between bks and the mobile service provider, the scopd é?ESAhas expanded

to providing traditional banking services of savings and credit that were previously inaccessible
except through a traditional bank. In this way, the mobile service provider has dewatridmost

by mistake, to enhancing financial inclusion in Ke($afaricom 2017)

Financi al inclusion as a concept encompasses
services. In my opinion and fronmé empirical evidence from my research, inclusion requires
individuals to also have an understanding of the financial services being served at the table to which
they now have access to. These two elements: financial access and financial kntvgetige

make up inclusion and lead an individual towards financial capability which includes skills, attitude
and behaviour. In developing economies, access to formal financial services and products as well
as knowledge and understanding of their use is limitbis. is especially so in SSA where it has led

to the prolonged financial development gap described201& World Bank working papeby

Allen, Carletti, Cull, Qian, et al(2014) However, the widespread adoption and use of mobile
technology provides a step in the right direction toward closing the financial inclusion gaps and
driving financial development®.o enhance financial develogmt, the household needs to be able

to manage its limitefinancial resources such a way that they are able to mitigate shockseio th
finances.

1.3 Motivation

In considering household finances among individuals in developing countries, income flows are
found to be smal/l and erratic both in the st

growing concern of governments as well as the United Nations fesissHinability and poverty



reduction there is a need to maximize short term inconte emable individuals to cushion
themselves in case of financial shockd a broader perspective, this refers to ensuring that
households or individuals are financially capable. A financially capable individual is one who is
able to understand and procdgsancial information and make informed financial decisions
regarding use of financial products and services to benefit their present and future life situation. To
be financially capable one needs to: know their financial needs; have access to finariced se

and products that could meet these needs; have the knowledge and skill required to use or deman

for the services and products they need; and make rational financial decisions.

For this to happen, low income households need access to financieésemd products through
mechanisms that are cheap, easy to use and reliable. In addition to this they also need a channel 1
enhance their knowledge of (or lack thereof) the use of particular financial services and products.
With the realization that fencial education programs are not viable for low incbmeseholdslue

to the opportunity cost of time, the advent of mobile technology could provide the platform required
to pass on financial informatiowith mobile phones being ubiquitous in SSA and especially Kenya,

| saw an opportunity to contribute to financial capability literature in developing countries. The
rapid adoption of mobile money througyh-PESAin Kenya, provides a worthy platform to study

how the use of mobile money can influence ot

Mobile money was introduced as an easy, cheap and safe channel for money transfer. However
with time other advantages of the technology have been found. Thisdtieated me to find out

how being a mobile money wuser could influenc
h o u s e fimancidl &edl-being. | looked at mobile money use as a tool for enhancing financial
capability through: providing agssible platform fofinancialliteracy to occur; being a direct safe

place to store money as savings for emergencies, to smooth consumption in case of a shock or fo

future use; and finally hoping to find a significant correlation between mobile monegndse

10



financiall i t er acy, I | ooked at the i mpact being

behaviour.

With FinAccess household survey data being made publicly available to researchers, | saw the
opportunity for using the first nationally repeggative household data on financial access and

financial inclusion to pursue the questions stated below:

1. Can mobile technology provide a convenient whgyassing on financial information among
individuals in developing countries?
2. Does mobile money usdfect a household saving behaviour?

3. To what extent does an individual 6s finan

1.4 Contributions of the specificempirical analyses undertaken
1.4.1 Mobile Financial Services as a Tool for Financial Literacy

Poor individuals in developing countries do not have the luxury to attend financial education
programmes, as this is in direct conflict with their livelihood source. In this regard, the first part of
the dissertation deals with a proposition for usingubiguitous mobile phone in Kenya as a tool

for providing financial literacy. Thiglea is an enhancement of a proposaCble, Sampson, and

Zia (2011) and Allen, Carletti, Cull, Qian, et ak2014) to further financial literacy and in turn
financial development of developing economies especialBuimsaharaAfrica using technology.

The motivaton for this first paper is driven by the fact that the use of mobile phones in Kenya for
financial transactions can be expanded to include other uses. Mobile technology in developing
countries is surprisingly relatively easily available which means tlogi@eo not have to find extra

time outside of their schedule to learn about financial elements.

In SubSahara Africa, Kenya has been at the forefront of mobile technology as well as mobile
financial services adaptation. Using the FinAccess household survey of 2009 and 2013, this paper
determines the predictive ability and correlation between thefus®bile financial services and

11



the level of financial literacyT o o per ati onalize use of mobil e
proximity to a mobile money agent. The mobile money agent provides the access point for the use
of mobile money services foeposits and withdrawals. These are also viewed as channels of social
interaction where information about financial services and products can be shared and exchangec

among members of the community.

The hypothesistested in this paper wadsers ofM-PESAshould have a gradual increase in their

levels of financial literacy as compared to amers.

The findings were: Though hard to establish causality, high positive correlations were established
between househaduse ofM-PESAand their level of financial literacy. Users seemed to have a
higher level of financial literacy in terms of basic knowledge and understanding of financial terms
and concepts. In addition to the correlations, use of mobile money had cipeealvility b enable

oneto increaseheir level of financial literacy. Given the nature of mobile money use especially in
rural areas, the mobile money agent becomes an attractive place for peer and social network

influence in terms of financial prodiscknowledge.

The contributions made by this papeare twofold: to literature, | extend works [§ole, Sampson,

and Zia(2011)andAllen et al.(2014)in using the SSA context to test the plausibility of mobile
technol@y use for financial literacy as well as closing the financial inclusion gaps. To methodology,
| complement work byan Rooij, Lusardi, and Alessie, RE&007)in the Netherlands on the use

of a financial literacy index. Here | look at the basic form of the financial literacy index.

142 Mobil e Money and Household Savi nMffPEBRAhavi o

Households in emerging economies are on average at atsage when they experience income
shocks or unexpected expenditures, e.g. tudlness, death of family member. With the
understanding that their incomes are low and often times erratic, these individuals are left exposed

and vulnerable to shocks and an inability to smooth consumption. In Kenya the lower middle to low

12



income houseHds represent approximately 60% of the populafifNBS website get citation).

Low income coupled with handicapped access to financial products and services magnifies the
exposure problem for vulnerable househoWlgh the low levels of banking access, Ioile money

quickly attained a transformational impact status. This was due to its ability to fit into the everyday

lives of individuals making it possible to formalize and personalize financial services and products.

Mobil e moneyds e v tdnsier mezhanisi tocarplatfarm $or propiding formal
financial services is on the verge of coming full ciré#arawczynski(2010)argued that in time

the mobile wallet wuldbe used by individualsadi s avi ngs accountso giver
and price friendliness. In this paper | try to empirically show that this proposition is possible and
theeffect hat mobil e money has on householdsdé pro
quite significant.Notably, low income individuals in developing countries already had a saving
habitasCollins et al.(2009)findi n t hei r APortfolios of the Po
in addition to earning the money, was to store it safely and manage to have a cushion in case of &
shock to income. The question whether mobile money use affects saving behaviour ledtebeen
asked and to my knowledge twoademicstudies have been conducted so far in SSA on the same.
One byKy, Rugemintwari, and Sauvig2016)who look at mobile money use effect on saving
behaviour in Burkina Faso atige seconé study in Kenya byack and Suii2014)who looked at

the effect of mobile money on household consumption smoothing. This paper reliededmithes
papers especially with reference to the empirical framework due to the comparability of Kenya and

Burkina Faso.

The hypothesidested here was: The propéy to save and access emergency savings for users of

mobile money should be higher than that ofssers. The relationships tested were:

1. The use of mobile money I mproves the hou:

likelihood to save regularly and for emergencies.

13



2. To the extent that mobile money is affordable and accessible disadvantaged groups such as
women, low income, rural basadd less educated individuals benefit from the use of mobile
money to increase their savings.

3. To the extent that mobile money is accessible and affordable, users of mobile money are

ableto access saved funds faster than-nears in case of unexpectdubesks.

The findings from this paper showed thasers of mobile money were able to access funds faster

in case of emergencies than agsers. This was found to be from twerspectivesvhere the user

either already had some money in their mobile wall¢hey could quickly ask family or friends to

send them money. With reference to savings, mobile money was set up as a platform for sending
and receiving money. However, evidence shows that users of mobile money were in a better position
t o A s av e their msebilenmpney atcounts. This is also viewed from two perspectives: (1)
whereindividuals deliberately leave some money on ti#PESA account for a rainy day or
simply to save and have access to it when they need the money, or (2) individuals iinansfg

from their secret hiding places and put it into thiPESAaccount as it is safer and less susceptible

to theft or inappropriate use. Either way, the mobile wallet provides a savings platform for
individuals whether there is a deliberate plarsave or if it is purely because the money is not

immediately needed.

This paper made twoontributions to literature: (1) the use of a developing country context, Kenya,
to contribute to the limited research in the saving behaviour of individuals, aest#b)ishing the
benefits of mobile money among vulnerable individweilh reference to their ability to save and

access emergency funds.

1.4.3 Financial Literacy and Saving for Retirement among Kenyan Households

This paper furthers the discussion on household saving behaviour with the focus shifting to financial
literacy afterhouseholds have gained access to formal financial services and prochemsigF

literacy enablesndividuals to process economic infortiwe and make informed decisions about
14



financial planning, wealth accumulation, debt and penglansardi and Mitchell 2014afmpirical
research shows that financiéracyinter alia has been found to influence savings and investment
decisiongJappelli and Padula 201%an Rooij, Lusardi, and Alessi&®911) Majority of the studies

on financial literacyhowever,have been concentrated in developed markets in the United States
and Europe. Still less work has been done in developing counthiesegtudies on financial

| iteracyos e firfamcial behaviour drwasddan etweken. f

In SSA, I foundtwo fairly recent studiethatalso helped guide the empirical structure of this paper.

In Rwanda,Sayinzoga, Bulte, and Lsimk (2016) studied the effects of financial literacy on
financial decision making among rural households. The other study was in ZimbaMugdndo

and Mutsonziwg2017)where they measured the effects of financial literacy on saving behaviour.
The scarcity in financial literacy research in deveigpountries has beenainly due to the lack

of reliable data on individual sé6 habits. Wit
Financial Literacy Index more nationally representative and reliable data has been collected for use

in these wudies.

To measure financial literacy, | developed a financial literacy index somewhat more advanced than
the one used in the first paper. In the first paper, a basic financial literacy index was determined
which measured only knowledge and understandirigancial concepts and terms. A similar index
(different survey periods) was used in the descriptive statistics stage however a more advanced inde:
was developed for the regressions. The development of this index, in addition to knowledge of terms
and oncepts, took into consideration other elements of attitude and behaviour toward financial
matters were included in the index followimgn Rooij, Lusardi, and Aless{@011); Murendo and

Mutsonziwa(2017)

Thehypothesist e st ed here was: the test statistic foc
should be positive and statistically significant from zero if the individual has a higher level of

financial literacy. The relationships tested were:
15



1. Financially lterate individuals will have a higher tendency to sava megular basis.
2. Financially literate individuals will have a higher likelihood to save for retirement to finance

their lives in old age.

The findings of this paper were consistent with prior r@sd# where the likelihood to save for old

age was higher among more financially literate individuals. This is plausible because where people
have a better understandiof their economic lives and of those around them, theyteviil to think

about sustaimble ways of financing their retirement and not purely relying on family. This
necessarily means that more financially literate individuals will also be saving regularly as this goes

into their retirement pool.

This paper makes tweoontributions to literaure: (1) adding to the pool of financial literacy
research with the aim of reducing the scarcity of work in the area in developing countries, and (2)

the replication and use of the financial literacy index in a developing country context, Kenya.

1.5 Structure of the Dissertation

This dissertation concerns itself with empirically establishing the role that financial inclusion and
financial literacy have in improving the financial lives of poor households in Kenya. Its chapters are
dedicated to threelements in the ways in which financial incluseomd financial literacgan help
households in closing the financ@velopmengapsin SSA The second chapter deals with how
mobile technology or mobile money use can interface with providing financial literacy to its users.
The third chapter looks at how the mobile money platform can provide a safe and cheap space for
vulnerable members ofélcommunity to save money especially for emergencies. The fourth chapter
looks at how financial literacyfluenceshe ability of individuals to save for retirement or old age.

The final chapter gives an overall conclusion to the dissertation wheretilbm#tdo the study as

well as suggestions for further research are given.
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ABSTRACT

The need for inclusive financial systemsSubSaharan Africa has over the past decade become an
important consideration for economic development. In order to achieve the financial inclusion goal
while reducing irrational financial behaviour, there iscacdu ment ed need t o i nc
financial literacy levels. lmaddition,it has been found th&ati nanc i al |l iteracy o
financial servicesarriespotential benefits. There is however little evidence of any significant
effects of financial education programs to this dising household survey data frdf8D Kenya

| conduct an empirical analysis to deoftmehbleni ne
money increases its likelihood to be financially literafand that the interaction of individuals with

basic financial services made available through mobile technology provides a channel to achieve
financial literacy. With the introductioof mobile money technology financial literacy need not be
solely considered from a financial education perspective. From the regression results mobile money
use is a significant predictive determinant of financial literacy. This means that mobile tgghnolo
when used to provide financial services opens up a channel for individuals to become more informed
about financial terms and concepts. This in turn encourages their use of formal financial products

and services.
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2.1 INTRODUCTION

Financial development in Su#Baharan Africa (SSA) has become an important point of discussion
among policy makers and researchers alg@veral researchérbave documented that access to
formal financial systems among households and individuals can enhance household welfare, in turn
increasing asset ownership and driving economic growtias been observed thfdtican financial

sectors still underperforin comparison to peer developing countdespite the numerous financial
sector reforms that SSA countries have undergone in the past two dgdeae<Carletti, Cull, Qian,

et al. 2014)For financial development to take root and developing countries in SSA to catch up with
other peer developing economies, the glaring financial inclusion gap needs to bd-iilgettial
inclusion refersto the accessibility of formal financial services for the unserved or underserved
groups in societyHannig and Jansen 2010)he need for inclusive financial systems requires an
undersanding of the unserved or underserved group. It consists of establishing a financial system that
has services catering to people with a wide range of varying riBedsirgi¢cKunt and Klapper

2012a)

For financial inclusion or the provision of formal financial services to have the desired effects on
households in developing markets there neeth& tprior knowledge of the products and services and
understanding of their usk their paper on the demand for financial services among individuals in
emerging marketsCole, Sampson, and Z{@011)find that financial education was a predictive
determinant of demand for financial serviG®ong households in Indonesia. They argued that
although literacy has the potential to improve financial behaviour among households, education
programs have little &nysignificant effectsin broadeningheir work,this paper finds that with the
introduction of mobile money technology financial literacy need not be solely considered from a

financial education perspective. Financial literacy can be achieved throtsacition of the

3 See discussion papers from the World Bank Policy Research Sefigidnyet al. 2013; Allen, Carletti, Cull, Qiast
al. 2014; Allen et al. 2012; Demirgdcunt, Klapper, and Singer 2013)
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individual with a basic financial service made available through a ubiquitous channel such as mobile

technology.

Poor individuals in developing countries do not have the luxury of time to attend financial education
programs as their lildnoods are dependent on daily wages posing a direct opportunity cost conflict
even when said programs are freely offef@dle, Sampson, and Zia 201X deal with thistiey

propose the use of informatioechnology such us mobile technology to enhance literacy among the
poor underserved populations in emerging markets. This is because mobile technd&gyaping
countriess relatively easily available amaeople do not have to find extra time out aditrschedule

to attend financial education prograniss i ng Kenyads mobjM-RESAntbimey t
paper finds that an individual s or househol d

their level of financial literacy.

In SSA, Kenya hs been at the forefront of mobile technology and mobilaniral services
introduction as well as itadoption.In the 2015 financial year performance for Safarito(the
company responsible for the development oiMREESAphenomenon), the cumulative valuette

money transferred vidl-PESAwas more than US$ 43.8lllon. In comparison to other money
transfer channels, a majority B-PESAusers send small but neofrequent remittancgsker and

Mbiti 2010; Allen, Carletti, Cull, Qian, et al024) M-PESAdoes not therefore propose to eliminate

the use of other transfer mechanisms but rather fill a niche for low value high volume transactions.
Based on these numbers, it is observableNRRESAprovides a platform that brings more persons

to the table with reference tse offinancial services.

FinScope surveysacross Africa have been conducted to establish the levels of financial inclusion

over the past decade. In Kenya the Financial Sector Deepening (FSD) is responsible for these surveys.

4 Safaricom is the largest mobile telecommunications corporation in Kenya. It controls approximately two thirds of the
Kenyan market share for mobile phone services, i.e. adpitlgtion with a current subscription rate of 23.3 million
customers (Safaricom, 2015) of which 19 million are active.

5> FinScope surveys are nationally representative consumer surveys of how individuals in developing economies source
their income and maxge their financial lives. The body is FinMark Trust based in South Africa and set up in 2002. The
surveys in Africa are conducted in various countries in partnership with independent trusts funded by UKAid under the
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Over the pastb years they began an initial focus on financial litgr@mong households with a few
guestions included in the surveyi® measure financial literacy and determine its relationship with
mobile technology | use tHeSD Kenyahousehold survegtataof 2009 and 2013 to device an index
based on knowledge and undargling of financial term& he level of financialiteracy in SSA has
been foundvantingin comparison to other developing countri@dlen, Carletti, Cull, Qian, et al.

2014)

To operationalize mobileechnology,lusea househol dés accessibility
many agents are present within t héhaleanssuetédo! d o6
a basic finanall literacy index measure followingan Rooij, Lusardi, and Alessie 20119ing the

FSD survey questionsn the merged datasets for 2009 and 2013. My findings show that those
households located areawith a higher number of mobile agents displayed higher levels of financial
literacy after controlling for geographical dispersidiis means that mobile tecology used to

provide financial services opens up a channel for individuals to become more financially informed

about financial concepts and provides a predictive ability for financial literacy.

This paper makes the following two contributions to literature: fiesttablish that the use of mobile
money technology provides a significant determinant for increased financial literacy S&sedsid

the use of SSA context compleme(@®le, Sampson, and Zia 20XI)d(Allen, Carletti, Cull, Qian,

et al. 2014)extending research on firdal literacy and use of financial services among households
in developing countries. It also makes a methodological contribution to the analysis of financial

literacy in developing economies where | develop a amaocial literacy index

The rest ofhis paper is organized as follows: Sectiqoresents a brief literature review on financial

literacy and mobile technology; SectiBrdiscusses the data and sets out the empirical framework;

DFID. In Kenya the Financial Sector Desgyng is in charge of conducting these surveys in collaboration with the
government and the Central Bakkd Fi nmar k Trust | I nformation and Resear
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Section 4presents the results and discussion of findirg@gs;ton 5 concludes proposing policy

recommendations as well as citing the limitations encountered.
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2.2 LITERATURE REVIEW

2.2.1 The Concept of Financial Literacy

The definition and measurement of financial literacy has been debated among academic résearchers
and policy makers alike over the past decdthe multipledefinitions of financial literacyproposed

as well as questionssed in surveyfo measure it range significantly in complexity and emphasis
(Robb 2012) In examining a range of financial literacy measures used in the defjriimion

(2010) finds that financial literacy, financial knowledge and financial education have in literature
beeninterchangeably usedlthough Robb (2012)finds that the concepts of financial literacy and
financial knowledge are distin¢the former involves understanding and ability whereas the latter is
about recalling a set of fagishe acknowledges that these concepte still continuously

interchangeably used.

Given this complexity he proposeidncial literacy is best taken as a construct which incorporates
a number of el ements that toget her Thisviewbadnc e
been similarly held by.usardi & Mitchell (2007) who examined financial literacy relation to

i ndi vi dual s einf fomexample salingswaad dautious credit taking, mortgage and
retirement planning. They build on the Organization for Economic Development (OECD) definition
of financial literacy in their financial education project aimed at increasing financial literacy among

its member countries. The OECD defines financial literacy as:

iéthe combination of consumersé/investorsod unoc
their abilty and confidence to appreciate financial risks and opportunities, to make informed choices,
to know where to go for help, and to take other effective actions to improve their financibl &velln g o

(OECD 2005)

8 (Huston 2010; Lusardi 2011; Lusardi and Mitchell 2007a, [a] 2014; Miller et al. 2009; OECD 2005; Perotti et al.
2013; Remund 2010; Robb 2012; Schmeiser and Seligman 2013)
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As seen above this definition is a combination of constructs which makes it palpable for use in
different contexts. This paper will take on this definition and concentrate on consumers understanding

of financial products and concepts.

2.2.2 Economic Case for hancial Literacy

The worl doés farebecoming mdre accessitkedd thee retail inveptoriding a wider

array of financialproducts and serviceEconomic research hasser the past decadecused on
financial literacy in a bid to aveahother financial crisis due to poor financial decision makagy
proposed by the Presidentoés AdVRAGRCr2013)Counci
theoretically conceptualize financial literackusardi & Mitchell (2014a) considered the
microeconomic approach to savings and consumption of rational beingduiced by Modigliani

and Brumberg in 1954. Theoreticatlyrationalindividual will consume less than his income and
have a store of funds in order to support times of low earning. He will also make investment decisions
based on his risk profile and rets on the investment made.daneralthe microeconomic models
assume that individuakme fully informed andhave the capacity to formulate and execute economic
spending fans on their income. Howevéusardi(2011)found in the United Statg$JS) andvan

Rooij et al.(2011) in the Netherlands that majority of the individuals hae limited financial

knowledge and thus make irrational financial decisions.

Similar to the sukprime mortgage crisis in the US, developing economies experience asset price
bubbles and/or pyramid schemes ihieh consumers are dupeshd lose their monewiil ler,
Godfrey, Levesque, & Starf2009)arguel that all other factors held constant a financially literate
individual would notakeon credit they could not afford. In their report they argue that the financial
crisis highlighteda gap in financial markets literature as well as the vulnerabil@feuninformed
individuals in complex financial market§hey argue that the problemhswever not confined to
developed markets. The financial sector in developing economies continues to expand with products

and services becoming tailorade to serve ghpoor in a bid to increase financial inclusion. Bearing
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this in mind and the possible contraction of international capital inflows to developing economies
makes a viable case for the consideration of financial literacy among individuals in poor countries
(Miller et al. 2009) Moreover further recent research has established th&3Aeountries have a
wider financial inclusion gap in comparison to their peer developing coufgeesble2.1) brought

about by,nter alia, low levels offinancial literacy(Allen, Carletti, Cull, Qian, et al. 2014)

In light of the abovefinancial literacy levels ofndividuals ae imporaint inasmuch as they are
considered with respect to their possible impact on economic behavidortunately there exist
relatively few household surveys dealing with financial literacy and financial decision making.
Among the first researchers to coanlihis problem we Lusardi and Mitchell (2006) usirthe

Health and Retirement Study in thiS. They established that households lacked basic levels to
financial knowledge on factors such as interest, inflation effects, and risk diversification. The
illi teracy levels were more acute among females, the elderly and those with low levels of education.
In the Netherlandsyan Rooij et al(2011)conducted a household survey on financial literacy and
stock market participation. In addition to themeracy or computationihancial literacy questions
devised by Lusardi and Mitchell (2006), they included questions on kdgeland understanding of
terms at two levels. They constructed two financial literacy indices on the basic and more complex
level of questions on stock market investméugs Rooij, Lusardi, and Alessie 201Their results

were similar to the US survey where individuals with low levels of financial litdtaew less about

the stock market andgere less kely to participaten it. There were also sinait findings amongyith

regard to demographic disparities whégeales, the elderly and individuals with lower levels of

education being less financially literate and hence not participating in the stoak.mark

Shifting the focus to developing econom(@sllins, (2010) documentedinancial lives of the poor
living on less than $2 a day. They fouhdt financial exclusion among individuals is due to a number
of reasongcludingincome level, geographical location, gender and financial literacy. In a nationally

representative survey among Indonesian househ@tus, et al(2011)comparedroduct price and
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consumer knowledge to establish determinants of demand for financial products. From the
observational results addition to cost of products and lack of incothey found that financial
literacy isa strong and consistent determinant of demand for financial seriMogsover,they
established thatore finacially literate households tended to mddadter finan@l decisions. To
establishcausality they carried out a field experiment and fouhdt financial literacyvasa strong
predictive determinant of demand for financial servie&syever,the price of the financial product
had a much larger effecthe man reason given by the respondents e opportunity cost
associated with acquisition of financial knowled@kiswas a discouraging factor where individuals
were not ready to take time off to undergo a free financial education program. In thisCetgaed

al. (2011)proposd further research on more cost effective ways to provide financial knowledge.

Further financial inclusion research in developing markets has been conducted in S by al.
(2014)who compared financial inclusion among peer developing countries as classified by the world
bank. They find a wider gap among SSA countries than their peer developing countriesoin use
financial servicesTable 2.1shows the percentage of people withaacount at a formal financial

institution

Table 21: Percentage Adult Population with an Account at a Formal Institution

Account at a formal institution (%

Region age 15+)
East Asia and Pacific 54.9
Europe and Central Asia 44.9
Latin America and Caribbean 39.3
Middle East and North Africa 17.7
South Asia 33.0
SubSaharan Africa 24.0

Source:Allen, Carletti, Cull, Qian, et al2014)

Note: the regions are with respect to ontyddle- and lowerincomecountries according to the étld Bank
classification
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Similar to the Indonesian survey, the Global Findex surapws that 32% of the unbanked
respondents cited cost as a barrier to having a bank a¢BmmirgicKunt & Klapper, 2012)These

costs covering traastion costs and annual fees of operating a bank account make small value
transactions unaffordable. In addition to cost barriers in SSA, poor infrastructure and sparse
populations contribute to thew levels of financial inclusion as it would be costffitéent to provide
financial services through traditional brick and mortar branches. In this regard, there is a continuous
call to the financial sector in developing economies to come up with innovative ways of reaching the
financially excluded as wetb provide more tailoreghroducts and servicggllen, Carletti, Cull,

Qian, et al. 2014)Further exploring the need for inclusive finanneSSA, in countries such as
Nigeria, Malawi and Mozambique, it has been documented that a large proportion of the population
lack awareness of basic financial concepts and products hence do not udertimertine financial
inclusion surveys it has also lmedocumented that in low income countries financial literacy is

positively correlated with use of bank accounts and take up of insurance séfvicesl Zia 2012)

The FinScope surveys African countries find that where individuals have access to financial
information they are morikely to make us of financial servicéXu and Zia 2012)In Kenya, for
example thd=SD surveydind apositive relationshifpetween exposure tcnancial information and

use ofa financial service such as a bank acco#&ndm these surveyte source ofiinancial
information is found to be highestrough media such as Radla Kenya, the observational data
show that financial awareness among a high proportion of the population is on money transfers and
on mobile financial transactions than more complex finandigroducts(Xu and Zia 2012)These
correlations support the proposal madeAtign et al.(2014)on the use of mobile technology as an
innovative way to increase financial inclusion among thpugadion in developing countries and

reduce the financial inclusion gap in SSA. This is also consistentwh@hCole, Sampson, and Zia

"The Gl obal Findex stands for Gl obal Financi al I ncl usi o
data on how people make payments, save money, borrow and manage risk.
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(2011) suggestedto consider mobile phones as a platform for thensnission of financial
informationin a costefficient and time saving manner.

2.2.3 The Mobile Phone as a Platform for fhancial Services in Kenya

Development ofmobile phoneusein Africa has flourished over the past one and a half decades.
Previously, the ownership and use of the mobile phone was privy to the elite minority or the political
class of the developing worlghker and Mbiti 2010) Daia from the Global System for Mobile
Communications Association (GSMA3hows that only 10%f the African adult population had
mobile phone coverage in 1999. This coverage was primarily concentrated in North Africa and in
South Africa as an SSA countfpker and Mbiti 2010) However , by 2008, 65
population had mobile phone coverage. Despite the prevalence of poverty in SSA, the rate of adoption
of mobile phones IIBSA has been exceptionaltygh (see figue 2.1) Kenya alone accounted for

over 30 million mobile phone users in 2013 as showfigire 2.2below showghe development of

mobile phone subscribers in Kenya from the year 2B8@%ed on this overwhelming response and
uptake of the mobile phone in SSAJen et al.(2014)highlighted the cotinued promise of success

of the mobile phone as a platform for financial services in the region.

8 The GSM Association is an association that represents that interests of mobile operators across the globe and which
unites approximately 800 operators with over 250 companies in the mobile ecosystpmis/{wv.gsma.com/aboutys/
2015).
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Figure 2.1: Mobile Money use Penetration in Africa
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Figure 2.2: Development of Mobile Subscribers in Kenya
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The mobile phone as a platform for financial services was launched in Ke2§87by Safaricom,
the largest telecommunications company in Kenya, following a dimmaled pilot project withite

UK based Vodacom. With this launch Safaricom introduc@ayment and money transfer services

known asM-PESA (Jack and Suri 2ak) The product allowss users to send money stored on the
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mobile phone using SMS technology, pay for goods and services as well as exchagey dor

cash. The introduction of mobile money transfer services was not intended to replace othet paymen
mechanismss previously notetiut rather address a consumer niche that needed a fast, cheap and
secure way of performing low value but high volume transaciidask and Suri 2011aMoney

transfer services as well as cash withdrag/ahade possible by the presence of SafaridbifRESA

agents who are currently located in most parts of Kenya including rural and sparsely populated areas
of Kenya.Figure 2.3below shows the annual growth of mobile money subscribers and agents in

Kenya.

Figure 2.3: Trend Number of Mobile Money Subscribers and Agents in Kenya over time
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The widespreadiseof mobile technology and mobile money among formally excluded groups in
developing economies has had and continues to have a transformative efeohomic activity
(Yenkey, Doering, ad Aceves 208). Mobile money use in Kenya, where it is most widely spread

and developed can be used to perform almost any kind of transaction including making remittances,
paying wages and salaries, making government related payments such as taxes, public parking fees

and so forth.This makes the platform very interactive and thus it lends itself to use for other products
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as individuals often have their cell phones at h&iden this level of development in mobile money

use and the continued financial sector expan#{enya lends itself as a perfect context to conduct

an empirical studyl propose to evaluatewvo ideas: i) use of mobile technology for financial
transactions overcoming the cost and infrastructural barriers experienced with traditional provision
of finandal servicegAllen, Carletti, Cull, Qian, et al. 2014ndii) the identified need for financial
literacy for better use of financial seres and product€ole, Sampson, and Zia 2011; Miller et al.
2009) In this paper | examineobile phone use as annovation to provide financial services and

whether its ubiquity provides a viablene and cosefficient source of financial literacy.
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2.3 DATA DESCRIPTION AND EMPIRICAL FRAMEWORK

2.3.1 Context and Data Description

In this paper | use FinScope survey data collected and maintainedA§keenya, an independent

trust funded by Department for International Development (DFID) partnership with the
government of Kenya and the Central Bank of Kenya. FSD Kenya oh ta leistablish and improve

the level of financial inclusion in Kenya have conducted nationally representative household surveys
since 2006 in three phases. These surveys <col
services based on their lewal formalization. The use of FinScope national surveys which measure

a few aspects of financial literacy in SSA and other countries in the lowest income World Bank rank

is necessitated by the lack of national sufeeyisedon financial literacy. These steys to date have

been the most widely spread in Africa and though mainly concerned with financial inclusion, give us

a snapshot of the financial literacy situat{®u and Zia 2012)

Using the information gathered from these household surveys, | construct a financial literacy index
measure based on the questionnaires for the survey cycles of 2009 afti Pbé3inancial literacy

index concept is adapted froman Rooij et & (2011)where they proposed both a basic amate
complex financial literacy index constructed frauestionson financial literacy and stock market
participation.n the survey conduatiein Kenya, the questionnairke®k at the basitevel of financial
literacy. Appendix A1 provides an extract of the questionnaire with these questions. In the
Netherlandyan Rooij et al(2011)wanted to find out the impact of financial literacy on stock market
participation and thus incorporated a secondary levebofplexquestions orstock markets with

which they constructea secondary financial literacy index. @ivthe levels of basic literacy in SSA,

°The trustds aim is to make financial markets work for
the needs of lower income households and smaller scale businesses helping them manage scarce teBua@stes an

the future (seéhttp://fsdkenya.org/abouts)).

I'n this paper, I exclude the 2006 survey as there was:
and mobile technology userffinancial services had not yet been launched in Kenya. Hence this particular survey was

not relevant for this paper.
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| limit the scope of the measurement of financial literacy to the assessment of basic financial literacy,

i.e. knowledge and understanding of financial terms among households in both rural and urban areas.

Samplingfor the surveysvas done by the Kenya National Bureau of Statistics based on the Census
of the Kenyan Population of 1999 and 2009. To achieve a nationally representative sample, cluster
stratified probabilitysampling technique was used basetheNational Survey Sampling Evaluation
Program (NASSEP) IV and V for the rounds in 2009 203 respectively. There were three levels

of selection: first a selection of clusters to ensure representation at the national, provincial and
urbanization levelg650 clustersn 2009; 710 in 2013 The second selection of twelve (12)
housholds within each cluster and the third level selectirggpondent randomly each household

aged 16+ year§.he surveys also sought information on tieeisehold hea@ghom leing the income
earneris alsooftenesponsi bl e for maki ng t hTareelvieits wereh o | d
made to households where the respondents weraitiatly presentto ensure maximum target
results The final figures after completion we6898 houskolds in 2009 and 6449 in 2013 which

represented a twthirds completion leve(Johnson, Brown, & Fouillet, 2012)

With the given datasets | conducted a cresstionaknalysis of the impact of mobile technology on
financial literacy among household&irthersurveysshould make ipossible in the future to conduct

time series trend analysis on impadbwever,at this pointl can only conduct a snapshot analysis
using crosssectional data. To do this | merged the two data sets from the surveys of 2009 and 2013
and selected variabldmsed on literature that have been found to havemmpact on hous
financial literacyin other contextsHousehold demographicssich as age, gender, education level
marital status, as well as so@oonomic characteristics such as income source and per capita
expenditure were selected and included in the empirical model. Geographical dénusgnagre

also included with the households grouped as either rural or urban and clustered by province as the

village fixed effect. Included as well among the control variables is a set of financial access controls
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which allowed for the distinct measuremesf mobile technology contribution with reduced

deflection of causality.

Table 2.2below presents summary statistics of the household characteristics for the combined dataset.

It gives an overview of how the households are constituted on average.

Table 22: Summary Statistics Household Characteristics

Variable Obs Mean Std. Dev.  Min Max
Household Characteristics

Rural/Urban household 13,047 0.6777 0.4674 0 1
Total HH Size (noof Persons) 13,047 4.6992 2.5854 1 24
Age of HH head (no. of years 13,047 41.1355 17.4652 16 105
HH Per Capita Expenditure 13,039 11,356.9 25,340.55 O 812,500
Gender HH head 13,047 0.7260 0.4460 0 1
Education level attaine:

HHhead 13,047 2.7520 1.4701 1 7
Marital Status HH head 13,047 2.7117 1.1077 1 5
HH Own Cell Phone (percent 13,047 0.5634 0.4960 0 1
Mobile Money Used (percent) 12,615 0.5124 0.4999 0 1

Financial Access Controls

Bank Product Current 13,047 0.2570 0.4370 0 1
SACCO Product Current 13,047 0.1016 0.3021 0 1
MFI Product Current 13,047 0.0334 0.1797 0 1
HH Income Source (Percent)

Transfers 13,047 0.5294 0.4992 0 1
Employment 13,047 0.3524 0.4777 0 1
Agriculture 13,047 0.5044 0.4999 0 1
Own a Business 13,047 0.2397 0.4269 0 1
Rent and Investment 13,047 0.0382 0.1916 0 1

Source: Author generated using FSD Datasets 2009, 2013 surveys

Note: Per capita expenditure is given in Kenya Shillings (Kshs.) which is the local currency in Kenya. The
minimum age of respondents for the survey was capped at 16 years of age. The education level and marital
status were coded into 7 (none, some primary,ptet@d primary, some secondary, completed secondary,
technical training after secondary, university) a
know). The rest are binary variables and interpretation depends on whether they azewvaktegorical
variables.

On average majority of the households survaydabth roundsare rural households at 67% of the
total dataset. This is due to the fact that Kenya has a majority of people living in rural areas even with
the increased ruralrban migration and development of slum dwellings. Importantto note here

that slum dwellings in urban cities were not classified as rural areas but rather as urban areas. The
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number of persons per household is on averdg@drsons where the househaotdt takes care of a
standard nuclear famiip the event thahe head is married. Where the head is sjrigéey are often
living with siblings or some memi(g) of their extended families. The average age of the household
head is 41.13 years old withevel of education of at least having completed primary school that is

approximately 8 years dfasic formakducation.

Given that majority of households are in rural areas agriculture is foundatcelaively highsource

of household incomat 52.9% Subsequently with a number péople livingin the rural areas, there

is a tendency to have the main income earner working in a town further away from home or in the
city and will send money back home. This is reflected by the 52% of households on #esiage
transfers as their source of income. Also given the time period in which the surveys were conducted
the reliance on transfers is likely to include some lingering effects of thelgasibn violence which

left several people without farms to degesn. This was also noted Byck & Suri 2014)where

several households reported negative shocks to their livelihood and income sources. Transfers were
also enabled by the fact that more households had access to a mobilatfd@saend the widespread

use of the mobile money transfer servMePESA provided by Safaricom lawhed in 2007 at an

average of 51%.

2.3.2 Empirical Framework

K e n y a-dcsurrance of senrformal financial services use through mobile money services makes

it an ideal context foan empirical study on the influence of mobile monsg anfinancial literacy.

FSD Kenyaos usianhoaselold sutveys pnocidepirical raw data for the analysis of the
identified unresolvedelationship between mobile technology use and financial literacy. In these
surveys, the respondents weeguired to identify any financial services that they were familiar with

in terms of awareness and/or usage. The 2009 survey was the first to be conducted after the launch of
the mobile money platform-PESAfor remittances. With the adoption of mobile ft#al services

platform, it became easier, faster and cheaper to make domagstitances. From the 28Xkurvey
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the proportion of all domestic transfers made in Kenya was 91.5%T¢#de 2.3below). The
proximity of mobile money agents $imade it a mor@ossible, easier and faster means for persons

to send and receive money.

Table 23: Percentage Usage of Various Forms of Money Transfer in Kenya

Money Transfer Channel 2006 2009 2013
Family/Friends 57.2 35.7 327
Bus ormatatu 26.7 4.0 54
Money transfer service 5.3 4.0 19
Cheque 3.8 12 13
Direct to bank account 9.6 3.2 4.3
Post Office 24.2 34 13
Mobile Money 0 60.0 915

Source: FSD Survey data

Inasmuch as there is a significant uptake and usage of mobile money for remittances, it is necessary
to highlight that the initial adopters and users of mobile financial services were urban, wealthy and
already bankedTherefore,it would be plausible to anclude, also already financially literate.
However, this theory holds true for the money sent whereas the recipients increasingly became more

rural based following the branding and thrusMoPESA™.,

It is plausible to propose that the widespread usgeobile money was likely to have a tvfold

impactin Kenya (i) M-PESAus er househol dsé financi al knowl
(i), access to mobile money should consequently enable a housermdnti@r financial shocks
affecting economic wkbeing. The first empirical research was conducted on the second impact by
Jack & Suri(2014)where they found that households usMgPESAwere able to easily smooth

consumption and share risk , for instance, getting money fast to pay for medical bills or such other

1 The marketing campaign for/RESA was al ways @ASend money home . Thi
majority of people livan rural areas whose working children and/or husbands in the urban areas. These people in the
urban areas are expected to provide for their families and send the money back home for the welfare of their households.
Previously this would be costly and wolldve a time component that negatively influenced the optimal use of the funds
finally received.
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shocks.In this paper | deal with the first impact and will look at subsequent efbectousehold
financial welfare irconsequent work

2.3.3 Measuring Mobile Money Usage and Determinants of Financial Literacy

The main explanatory variable of interest for this paper is mobile money usage in a household. Mobile
money usage is measured using the proximity of a household iviagadits geographical region)

to a mobile money agent estimated by the number of mobile money agents present in a Brovince.
As opposed to a hous eieoamduatandfregeency dent and feceigse, mo n
the measure for usage, mobile mag agents present in a province was selected as a variable
exogenous to the household. This was viewed necessary to circumvent the probable reverse causality
problem thatvas foreseeableetween the household use of mobile financial services and itofevel
financial literacy. From this point ofiew, it would not be explicitly possible to state whether the
household uses mobile money and other financial services because they are already financially
literate, or they are financially literate due to theise of mobile financial serviceSherefore,to

enable meo controlthe direction of plausible causalitywas necessary to determine an exogenous
variableindependent of the household that allowed me to measure mobile moneyTisagember

of mobile agents was computed per province and the logarithm of this value was taken as the main

predictor variable for the regression model.

In the surveys conducted in 2009 and 2013 there was additional emphasis on financiainheracy
guestions on financial literacy were introducdthe measure used to determine basic financial
literacy was awareness and understanding of financial terms and financial instantiom®viders,

two questias to establish numeracy skills and informationsources of financial advic&o allow

for use of the two surveys the questions needed to be the same from one survey to the next. In this
regard, this paper focuses on the financial literacy questions on awareness and understanding and

leave out the nunmacy skills questions as the latter differ from one survey period to the other. The

12 This data was retrieved from Safaricom who have the largest network of mobile money agent distribution across the
country. As a listed company its infortiran was also publicly available.
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addition of financial literacy questions in the 2009 and the 2013 surveys points to a possible
explanation for the gap in financial inclusion among SSA countries in casppatd their peer
developing countrieas well as the need to avoid another financial crisis due to lack of financial
knowledge(Allen et al., 2014)This subsequently justifies theed to discuss financial literacy as a

means toward financialpabilityamong households in SSA.

To establish awareness of financial terms the household was required to select the option that best

described their experience with certain financial sendsc t er ms. The opti ons w
this word or phrasebo, AHeard of this word or
this word or phrase and know wtthe termme a n s 0 . I n conducting the s
establish the resppd ent s6 | evel s of effective |iteracy,

Swahili which helpededuce bias as the interviews were limited to these two langdagesilarly

as invan Rooij et al(2011)households were instructed to answer without seeking further clarification

of the terms. Among households, the most commonly understood financial terms in both surveys
were: savings account, budgets, cheques and insurance. The least undeestoodllateral,
mortgage and inflationFigure 2.4below shows in percentage theean level ounderstanding of

financialtermsin Kenya.

13 English and Swahili are the national and official languages of Kenya and are used in all institutions. All official
documentation as well as information in all financial institutions is given in these two languages.
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Figure 2.4: Descriptive Statistic Display of Household Knowledge of Financial Terms
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From the descriptive statistics displayed above the individuals seemed to have a fairly good
knowledge of the financial terms and concepts put to them. The most unfamiliar term was collateral
at an average of 20% whilegtlmost known and understood term was sawwegsunt The next best
understood term was budgets at 78% and as noted by FSD Kenya in a recent analysis on the lives of
the poor majority of the respondents have to fit several needs within a minimum levekehhbld
income(Johnson et al., 2012%avingsaccountas expected is the most widely understood financial

term or concept as it does not necessarily entail usinfa r ma |l s a vin thegsBictsansec o u n t
of the termIn conducting the financial inclusion surveys, FSD Kenya found that although the number

of persons ograting a bank account is lpweveral people have various forms of informal sayings

e.g. rotating savings and credit associati@f8D 2006, 2009, 2013). This would explain the high

level of knowledge about savings among households. From the financial literacy descriptive statistics,

there seems to be a moderately high level of financial literacy among individuals where they have
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heard & the financial term and know what it means. This paper aims at empirically finding out what
proportion of this |l evel of financial |literac
2.3.4 Model Specifications

Following van Rooij et al(2011)1 construct a basic financial literacy index. To do thiake the
response®n the twelve financial termsnd cost r uct a binary variabl e
understand this word or phraseo. I then <c¢crea
response which takes on a value ranging frebh2 Hepending on the total number of financial terms
known andunderstood. With this value for the response variable | run a Poisson regression analysis
on the explanatory variables taken from the h
data. These results are presented and discussed in the next Jectialidate the indemodel,l ran

an OLS regression using the financial literacy index as well as logit regressions on the binary variables

for each individual financial literacy term.
"0QE 0 QO 08 QND € ®QAI'Q6 YQAHO | ° - (1)

WhereFinLitindexis a count variable whichncompasses the twelfneancial literacy terms selected
for this paperMobileAgentds the main variable of interest which determines the usage of mobile

money by household in provincej; Xij is a set of household demographic and secimnomic
characteristicdor household in provincej and [ij is a control variable for use of other formal

financial products by a household which would influence their levéinahcial literacy. As the
financial literacy index is a count variablerun a Poisson regressianduse the averaged marginal

effects to interpret the results.

For the model validation | take the individual financial literacy terms and regress each them

on the main variable mobile money as well as the household demographics controlling for the
financial access controls. | ran individual logit regressions for each of the financial terms on a similar
set of explanatory variables, to establish tbatvextent knowledge of each individual term is

influenced by mobile money use.
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Wherethe FinLitTerm is a binary variable represegindividual financial literacy terraanalysed.
Giventhat it is a binary variablerun Logit regressions and the results are presentabla 7.2,
appendixA2.

2.3.5 Multi -Collinearity of Explanatory Variables

To determine whether multicollinearity was present ambegeiplanatory variables | conducted a
variance inflation factor (VIF) analysis using the OLS regressions with the above specifications. The
VIF is measured by 1/Tolerance which is based on the proportion of varianite theéependent
variable shares witthe other independent variables in the mdd€@ 6 b r i e iMhe ed2datbrr )
variable needed to lmthogonalizedand its seven levels combined to form a binary value index and
eliminate the problem of ovapecification which arose when all five were included in the model.
For the purposes of this model it did not make a difference whether one had a primary,rgemonda
tertiary level of education. What mattered to the analysis was whether the individual had accessed
formal education or not. After correcting for the ogpecification in the model and retaining all
other independent variables the VIF analysis retiavalue of 1.38. This confirmed the stability of

the model and maintained the statistical significance and signs of the other variables as expected.
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2.4 RESULTS AND DISCUSSION OF FINDINGS

2.4.1 Mobile Money Usage and Financial Literacy

Microeconomic theory ofinancial decision making is hinged on the fact that people make rational
savings and/or consumption decisions. Models of microeconomic theory make the general
assumption that individuals have the capacity to make complex economic decisions to exagite sav
and spending plans as well as deal with financial markets. More latter day research finds that fewer
individuals than would be expected actually have this kind of knowlédgeardi & Mitchell,

2014b) Moreover, for individuals to acquire such financial knowledge would necessitate a cost in
terms of both financial and time. The use of financial education programs was found toddest

effects on financial behaviour among households in Indori€sike et al., 2011)They found that
Indonesian households, even where financial education programs were offered féouineeit

difficult to taketime off from their farms or jobs to attend the programs. What the Indonesian study
however found was a strong and consistent correlation between financial literacy and use of financial

services.

The Indonesian study tested whether financial literacy affects financial behaviour among households
and found a strong correlatioGole et al.(2011)further conducted a field experiment to establish
causality andeporedthatthe most common answer among households for not using a bank account
was the lack of sufficient money and the second most common answer was not knowing how a bank
operatesThey therefore established that in additioptice they found that financial Eracy was a

predictive determinant of demand for financial services

Comparing the financial development and financial inclusion gap in Africa with peer countries, initial
research shows that any substantial gains in Africa would require a new arrayicdssasvwell as
delivery channelgAllen et al., 2014)With the established economic importance of mobile money
by Jack & Suri,(2014) this paper using Kenya as a sample country contributes to a literature gap
providing a missing piece to the financial literacy puziztgoposethat individuals who have access
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to mobile technology, i.e. are using mobile money will be more likely to badially literate on a

basic level.

My empirical specification uses mobile money agents per province as the measure for availability
and access to mobile technology for the household. Among the independent variables, | control for a
household owning a mdb phoneto filter plausible causal deflectiohe dependentariable as
mentioned earlier is a basic financial literacy index. This index was constructed using basic financial
terms where individuals were asked to state whether they knew and undgatimdar financial

terms There are two specifications of the regression given below. One specification includes the total
number of persons in the household whereas the other does not. Fromeceaoimic perspective,

the number of persons in a houskhhas an effect on the savings and consumption decisions made
based on the income of the househdlde coefficient value differential between the two models is
negligible.n this regard | control for the household per capita expenditure in both nvokiels

makes for a better measure of household secanomic ability.

Table 2.4and2.5 presenthe regression results as well as the averaged marginal effects with robust
standard errorgzrom theresultstables the empirical findings establish a strquasgitive relationship
between mobile money usage and financial literacy among individuals. This means that households
located in areas where there is higher access to mobile money agents have a higher likelihood of being
financially literate. This was afteontrolling for the location factor and accounted for demographic

as well as socieconomic factors influencing households in the Poisson regression. The results show
that on average access to mobil e t ecylkeltndod gy u
by 0.37 timesat al% significance levelThese results enable tesestablisithat mobile money is a

significant predictive determinant of a house

To justify the predictive ability of mobile money use and contvochusal deflectiohcontrolled for
a householdés use of a for mal financi al ser vi

as a SACCO productThere have beagovernmental as well as ngovernmental initiatives to serve
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the underserved and the unbanked population in Africa as an attempt to fill the financial inclusion
gap (Allen, DemirgueKunt, Klapper, & Peria2012) Consequently in additioto microfinance
institutions there was as an increased presence of commercial bank branches in rythilarsas

et al., 2012) These three werthereforecontrolledfor as they are all sources for an individual
obtaining financial information as well as financial knowledge. From the empiresllts,
households with a current bank product were certainly more financially literate than those without
one. This was alsoonsistent when | ruthe OLS on the index antthe logit regressions on the
individual terms used to construct the financial literacy intiéxerea household had a bank product
their likelihood of being financially literate was 1.35 times higher thanusdtmld without a bank
product.Given that from the descriptive statistics households with bank accounts were on average
25.7% whereas those who used mobile money were on average ib1s28tausible to state that
individuals would more likely get finaraliinformation when the visit their local mobile money agent

as opposed to their nearest bank branch.
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Table 24: Impact of Mobile Money Usage on Household Financial Literacy

Poisson Regression Results

FinLitindex FinLitindex
Ln_Mobile agents 0.0589*** 0.0549***
(0.0052) (0.0053)
HH female -0.0709*** -0.0722***
(0.0094) (0.0094)
Rural HH -0.0705*** -0.0620%***
(0.0094) (0.0095)
Ln_Age 0.0979*** 0.1036***
(0.0058) (0.0059)
Married -0.0719*** -0.0540%***
(0.0135) (0.0138)
No Formal Education -0.6412%** -0.6392***
(0.0218) (0.0218)
Income_Transfers 0.0252** 0.0274***
(0.0077) (0.0077)
Employed 0.0389*** 0.0385***
(0.0082) (0.0082)
Income_Agriculture -0.0580*** -0.0564***
(0.0087) (0.0087)
Income_Business 0.0383*** 0.0393***
(0.0085) (0.0085)
Income_Rent/Investment 0.0092 0.0095
(0.0142) (0.0142)
Ln_ HH Expenditure 0.0448*** 0.0465***
(0.0038) (0.0038)
Own Mobile Phone 0.2710*** 0.2705***
(0.0117) (0.0117)
Bank Product_Current 0.2047*** 0.1988***
(0.0083) (0.0084)
SACCO Product_Current 0.0991*** 0.0953***
(0.0099) (0.0099)
MFI Product_Current 0.0267 0.0335*
(0.0150) (0.0150)
Total Persons in HH -0.0098***
(0.0018)
_cons 0.7305*** 0.7622**
(0.0561) (0.0563)
N 12509 12509
Pseudo R 0.1706 0.1711

Standard errors in parentheses
* p<0.1, ** p<0.05, *** p<0.01
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Table 25: Averaged Marginal Effects for Poisson Regression

dy/dx dy/dx
Ln_Mobile Agents 0.3994*** 0.3720***
(0.0356) (0.0358)
HH female -0.4806*** -0.4894***
(0.0639) (.0638)
Rural HH -0.4776*** -0.4200***
(0.0636) .0645596
Ln_Age 0.6633*** 0.7020%***
(0.0390) (0.0395)
Married -0.4873*** -0.3658***
(0.0917) (0.0937)
No Formal Education -4.,3453*** -4,3316%**
(0.1470) (0.1471)
Total Persons in HH -0.0667***
(0.0121)
Income_Transfers 0.1706*** 0.1858***
(0.0524) (0.0525)
Employed 0.2635*** 0.2607***
(0.0555) (0.0555)
Income_Agriculture -0.3930*** -0.3824***
(0.0593) (0.0594)
Income_Business 0.2598*** 0.2661***
(0.0577) (0.0577)
Income_Rent/Investment 0.0625 0.0644
(0.0964) (0.0963)
Ln_HH Expenditure 0.3035*** 0.3153***
(0.0254) (.0255)
Own Mobile Phone 1.8368*** 1.8327***
(0.0788) (0.0788)
Bank Product_Current 1.3874*** 1.3470%**
(0.0556) (0.0560)
SACCO Product_Current 0.6716*** 0.6459***
(0.0667) (0.0667)
MFI Product_Current 0.1808* 0.2268*
(0.1013) (0.1014)

2.4.2 Further Determinants of Financial Literacy

2.4.2.1 Geographical Dispersion of Households and Financial Literacy

Intrinsically relatedwith the access to mobile money agents is the rural/urban spread of households.
Based on the accessibility of mobile services across the country, rural households were expected to
be less financially literate in comparison to urban households. Lookitige atveraged marginal

effects to analyse the Poisson regression, a rural household had on average an expected level of
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financial literacy that was 0.4#nmesless than that of an urban household. The logit regressions also
return consistent results whereegative significant relationship was expected and recorded. This is
consistent withlXu & Zia, (2012)who find disparities in financial literacy between rural and urban
dwellers This has also been found to be true in the case of general financial inclusion where
population density is &trong and significant determinant of the presence of formal financial
institutions in an aregllen et al., 2014)Howeverf or t he fAsavingso term f
the relationshipwas positive though insignificanThis can be attributed to the fact that rural
households have had their own informal ways of accessing savings mechg@lobmson et al.,

2012) From the descriptive statistics it is already evident that majority of the households are already
aware of the financial term savingdus,reducing the significance of knowledge on savings due to

the use of malke technology.

2.4.2.2 Formal Education and Financial Literacy

In their study of Indonesian househol@yle et al.(2011) established two other determinants of
financial literacy: household per capita expenditure and human capital. They found that households
with higher per capita expenditure and cognitive ability showed better results of financial literacy in
comparison tahose with lower levels. To measure cogniamlity,t hey used i ndivid
education as well as number of schooling ydazensider an individual having or not having formal
education which is char act e rondargadbribeptiarpedusadiean. at t
To avoid over specification as we have seven different levels of education defined the education
variable isorthogonalizeénd we take into consideration whether an individual has attained any level

of formal education onot. Results from the Poisson model are as expected, negative and highly
significant, where a household with no formal education was 4.33 times less likely to be financially
literatethan that where the head had attained formal educ&ionilarly, the logit regression results

which are presented for each individual financial term are negative and significant.
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2.4.2.3 Income and Financial Literacy

In comparing financial literacy among individuals with varying sources of income, literature shows
that income and employment type have an influence on the financial savvy of an indivichaadi

& Mitchell, 2014b) From myfindingsindividuals in employment as well as thasgning their own
businesses have an increased likelihood of being financially literate. Formally emppidiyediials

and those who own businesses have a 0.26 and 0.27 chance respectively higher than unemployed
individuals. A plausible suggestion from these findings would be that the acquisition of financial
literacy would be easier when individuals are in thveorkplaces and/oengagedn community

activity (Lusardi & Mitchell, 2014a)Wher e an i ndi vi dual or yhous.
agricultural, there is a 0.38 less likelihood leémn being financially literatén addition to sources of

income we compare individuals with varying levels of income measured by the logarithm of a
househol dds per capi t aldewtphighedpercapitacexpenditugndto d t h
have higher levels of financial literacy. Both models return positive and highly significant results with
the Poisson model giving a 0.32 positive difference level for each unit increase of per capita
expenditire. These results are consistent with the Indonesian suni@gleet al(2011)where they

found that houdwlds with higher per capita expenditures performed significantly better in the

financial literacy questions.

2.4.2.4 Age andFinancial Literacy

Life cycle theories suggest that the pattern of financial literacy among a population will generally be
bell-shaped with the young amdtderly generally being less financially literafieusardi & Mitchell,

2014b) Among a population it i s expected that |
financial knowledge increases as they grow older. It therefore makes sense ¢ixpettied level of

financial literacy measured as financial terms understood increaseagsitlsing the log value of

age,a unit increase in the agé the household head increaghdr chane of financial literacy by

0.70 times.Inasmuch as we ascenathe positive and significant incremental change in an

48



individual 6s financi al |l iteracy with aglere it

easilyduped in fraudulent scani®eevy, Lucich, and Beals 2012)

2.4.2.5 Gender and Financial Literacy

Though interesting but not surprising the financial literacy level of a female headed household is on
average 0.48 times lower than that of a male headed household. These findings are &insiéadio

& Mitchell (2014b)who found that financial literacy differences are persistent between the two sexes
both among older generations as well as younger ones. They also found aririgtphestomenon
among female respondents, where in addition to the fact that more vibaremenanswer both

basic and more complex financial literacy questions wrong, they also likely tended to acknowledge
their lack of knowledgerurther studies on gendand financial literacy as well as financial inclusion
continuebeing conducted to find out the cause of the disparity in financial literacy between men and
women as the differences are prevalent. Traditional reasons of gender roles specification have also
been fronted as reasons for the gender differefiaesardi & Mitchell, 2007) Another explanation

given byChen & Volpe(2002)n a study of college students was that women were generally less
confident, less interested and less willing to learn about personal finances. A different proposed
explanation is that men and women produce and/or acquire financial literacy differemhdeep

on who is responsible for making financial decisions in the houséRotgeca, Mullen, Zamarro, &
Zissimopoulos, 2012)They ind that financialiteracyis related to financial decision making more

in men than in women.
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Figure 25: Financial Literacy Graphs Summary of Financial Literacy by Age, Gender and

Education
Figure 5a) Financial Literacy by Age Figure 5c¢) Financial Literacy by Gender
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2.5 LIMITATIONS

The most important limitation faced in this paper was with reference to determining the best measure
for mobile money wusage. With the open quest:i
mobile money and their financial literacy it was necessarfyntb a variable independent of the
househol dds influence. The endogenei inyhatmr obl
household may use mobile financial services because they are financially literate as opposed to the
mobile technology being rpensible for the literacyror one to convert anymoney in the mobile
phone to cash and vice versa one needs to Vi s

accessibility to a mobile money agentlasmost viable exogenous variable.

The data available on the dispersion of mobile money agents across Kenya is presented in a static
format and one cannot determine the growth in number of agents in a particular area for comparison.
This makes mobile money agents less perfect but of alidesneasures of mobile financial services

use by a household, it remains the most viable variable. This is mainly because the presence of the
mobil e money agent is determined by the supp
influence. Bearig i n mind the fact that popul ati on de
decision to position its mobile agents | controlled for geographical dispersion in the regression

analysis.

It is also certain that there are other environmental factorathat e ct a househol dés
but for the purposes of this paper | focus on the element of mobile technolibgyragin variable. |
howevertake into considerationther factors in the regression equattbat have been found in
literature to ke predictive determinants of financial literacy such as household demographics and

socioeconomic characteristics
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2.6 CONCLUSIONS

The benefits of mobile technology specifically mobile money use in Africa while increasingly
tangible in transforming lives dfie poor, have so far been scantily documented. The widespread use
of mobile money and its tangible impact on financial inclusion in SSA has also led to the recognition
of a lack of financial literacy among majority of the population. In recent econesagarnch following

the financial crisis there has been emphasis on the need for financial literacy among populations in

developed economies as well.

Over the past five years researchers have found that developing economies are not immune to
financial criss as a result of poor financial decision making. In addition to increasing financial
inclusion levels individuals need to know and understand the particular products and services on offer
for individuals to take them up. Despite the potential benefitsnanéial literacy on household
financial behaviour there is little evidence on the effect of financial education programs to this end.
This is mainly due to the fact that taking part in these programs entails an opportunity cost of time

which most peoplenilow- and middleincomecountries are unwilling to forego.

In this paper | set out to establish whether use of mobile money is a significant predictive determinant
of financial literacy among households in Kenysing household survey data frokenya |
determined whether a househol dds use of mo b i |
|l iterate. | wused mobile money agents per provi
and use of mobile money services. This enabled me to ttmrdirection of prediction for mobile

money use on a householdés financi al |l i teracy

For the financial literacy measure | set up a financial literacy index to measure whether households
were aware of and understood basic financial terms and conchj@sndex was derived using the

responses on each of the 12 financi al l i terac
represented fiknow and understand the termo an

variable ranging from-12d ependi ng on th@eotoéeaponsenbeobbDli i
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Poisson regression on this variable against the primary indicator variable number of mobile agents to
determine predictive value. | find that the use of mobile money in a househptdves the

househol didasaciallliteracgy 0.3@ fimesat the 1% significance level.

Although this paper has established the predictive ability of mobile money use for financial literacy
among households the continued increadaancial inclusion efforts certainly had an effect on the
financial literacy levels. | therefore took into consideration 3 main sources of formal financial services
access, i.e. having a bank account, an MFI and a SACCO product | founthénea Wwousebld had

a bank product their likelihood of being financially literate was 1.35 times higher than a household
without a bank product-rom the descriptive statistics households with bank accounts were on
average 25.7% whereas those who used mobile money everaverage 51.2%t is therefore
plausible to state that individuals would more likely get financial information whenvtbi¢ their

local mobile money agent as opposed to their nearest bank bfdmels also compounded by the

fact that mobile moneagents are wider distributed than bank brick and mortar branches.

Given the limitation of data on financial literacy in developing economies empirical research on the
topic is subsequently limited. It is essentially more challenging to establish calas@nships in

this regard as trend surveys on the same hous
nationally representative level are not available. The first empirical paper on mobile money effects
on the poor in Kenya was conductedafew villages where it was possible for the researchers to
conduct repeat surveys to establish a change in behgvamk & Suri, 2014)They however needed

to truncate observations where dwellers had moved in betweeumeyperiods. | am therefore

content that with the attempt on a nationally representative survey | was able to establish significant
predictive ability of mobile moneuse on financial literacy using limited financial literacy data.

Where the findings were robust across 3 different model specifications.
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CHAPTER THREE

3. Mobile Money and Saving Behaviour among Kenyan Households usig-
PESA

Author: Schitzeichel, Teresa
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ABSTRACT

Using Financial Sector Deepening (FSD) Kenya 2016 household survey data, this paper investigates
the influence mobile money use has on household saving behaviour. Saving behaviour is measured
by househol dsd ability t osaaellastaaecgssadmarganoyfunds. o
The main findings show that mobile money wuse
save for emergencies and only slightly significant for regularly saving. With reference to accessing
emergency fundsnobile money users are at a higher advantage thangers. This effect also holds

true for disadvantaged demographics, i.e. female, rural, less educated and low income where their
likelihood to have emergency savings as well as to access emergencig igdgicantly improved

for users of mobile money. Mobile money is also found to have enabled users transfer their savings
from unsafe savings areas, e.g. under the mattress or a secret place to a safer platform on their mobile
money account. My findingare thus in line with policy makers suggestions on the use of mobile

technology to improve financial welleing among vulnerable households.
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3.1 INTRODUCTION

Financial development in Su#Baharan Africa (SSA) has become an important point of discussion
among policy makers and researchers alike. Several resedfdimre documented that access to
formal financial services among households and individuals can enhance household welfare, in turn
increasing asset ownership and driving economic growth. To iraphmusehold welfare, i.e.
householdwelb ei ng, there iIis a need to expound on ho
that occur as a result of income shof®base, Gjertson, and diak 2011) They define expenditure

shocks as those that require access to emergency savings in the form of liquid assets in order to meet
them, such as sudden medical expenses not covered by insurance, support of relatives and family. All
households aroften faced with these kinds of shocks at one time or other. However, it is the poorer
households that take the harder hit as they necessarily have to cut back on basic needs so as to mee

these expenses or smooth consumption.

Households in developingantries have been found to be at a particular disadvantage with reference

to managing these kinds of shocks because majority are moderately to highly vulnerable. In Kenya
the lower middle to low income households represent approximately 60% of the populaiv

income coupled with handicapped access to financial services compounds the problem for vulnerable
households. In a comparative study of SSA countries with peer developing cowlterst al.

(2014) found that the financial sectors of SSA countries were underperforming. The financial
inclusion gap needs to be bridged so as to make households more financially capable thus reducing
their vulnerability. The need for inclusive financial systems requires an understanding of the unserved
or underserved group. It consists of establishing a financial system that has services catering to people

with a wide range of varying nee@emirgi¢cKunt and Klapper 2012).ow income households

1 See discussion papers from the World Bank Policy Research Sefigidoyet al. 2013, 2014; Demirgéunt and
Klapper 2012; Demirgu&unt, Klapper, and Singer 2013)
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without prior accessibility to formal financial s#res require basic financial products and services,

i.e. savings and credit options.

Literature on financial inclusion and financial development has focused mainly on increasing access
to formal financial services including enabling bankedtomers access their accounts through the
mobilephond A mobi | e banki ngo. Wughtamat sicrembantaksdeveigmdenta ni s
in use of formal financial services it did not address the underlying problem of thankad
population. With the introduction and adoption of mobile money in Kenya thrdUgESA the

financial inclusion gap has been nearlgsed. The transformational impact that mobile money has

had on the Kenyan population lies in its ability to reach and match the lives-ofdome households

that were previ ousl-byamkeld .o sTsh ibd enMsRESAfitstintaa te tfl
individual s6 everyday | ife making it possi bl
products. Most financial inclusion literature is written from the perspective of-lednfnancial

solutions for the resource poor. This study addsoaimne emerging literature seeking to determine

how to improve financial inclusion in developing economies from alyank led perspective. In this

case | am looking at a mobile led initiative that seems to be working and has taken the developing

world by storm.

M-PESAwas introduced as a platform to enable safer, faster and cheaper transfer of money mainly
from main income earners based in the city to their wives and families based in rural areas. Over the
past decade the mobile money portfolio has ®danded to include payment options as well as
offering traditional banking services, i.e. savings and credit facilities. The use of the mobile phone
for the latter services evolved over time as more people found it convenient to keep the money
received a their phone if they did not need to withdraw it immediately. In addition, users of mobile
money with funds on their phones were in a position to help a member of their social network by
Al endi ngo what was avail abl e ypeeded This interacpoh ofn e i

mobile money users with financial servicegadiermentioned byMorawczynski (220) has set the

57



stage for this paper. | examine the extent to
welkbei ng by analysing the relationship between

behaviour.

Saving behaviour was cken as the measure for household financial-belhg as it represents their

ability to have disposable income, i.e. spare money after paying for their basic needs. Moreover,
majority of households in the FinAccess survey stated that they would relyirsathegs (if present)

to make ends meet in the event of an unexpected shock. For this to be possible the household needs
to have a saving habit which is highly dependent on accessibility to a safe and reliable saving
platftorm. To measure saving behaviourused presence of regular savings and saving for
emergenci es. I n addition to saving behaviour,

quickly in the event of an unexpected emergency.

My findings show that overall households that weseng mobile money were on average better off

with regard to saving for emergencies, saving on a regular basis as well as being able to access funds
in the occurrence of unexpected shocks. This means that individuals do not only use their mobile
money acconts for transactions but are on average holding money on their mobile money accounts
as savings for a rainy day. This ability to hold money on their phone where it is safe and relatively
easy to access when the need arises enables the household mitigeteasising from unexpected

events. These findings also hold true across specifications using access to a mobile money agent as
an instrumental variable. To better isolate the influence of mobile money use, | also ran regressions
using interaction termsof mobile money use with individual characteristics that inherently affect
financial decision making. These characteristics (female, rural, low income and less educated) more
often than not put the individual at a disadvantage. The use of mobile money dhese
demographics positively and significantly improves their likelihood to save for emergencies and their
ability to access funds in case of an emergency. Saving on a regular basis is also positively influenced

but not with as high a statistically sijoant level.
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The main contributions made by this paper are: (1) extending household saving behaviour research
by using survey data on vulnerable households in Kenya and (2) examining the influence use of

mobil e money has on hoThefachthat itdssatnehank led progideboé h a v i
formal financial services and has experienced great success in Kenya makes for a worthy context to

conduct this study.

The rest of this paper is organized as follows: the next section presents a briefditexgiew on
household saving behaviour and mobile money usage; followed by a presentation and description of
the data and setting out the empirical framework; next is the presentation of results and a discussion

of findings; finally, the implications dhe study and conclusion are presented.
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3.2 LITERATURE REVIEW

321 Theories on Householdsd Saving Behaviour

In household finance literature three main theories have evolved in the discussion on saving behaviour
of individuals. The first theory was proposed by Keynes in 1936 (the Keynesian theory) where he
listed eight reasons why people save. Savings was tHus deed as a functi on
disposable income given their motive. The second theory on savings proposed wasctaelife
hypothesis (LCH) proposed by Modigliani and Brumberg in 1954. This theory posits that the
spending decisions of househ®Hte influenced by their assessment of expenditure needs and income
over their lifetime taking into account foreseeable events such as fluctuation in income. This means
that households take into consideration consumption smoothing. The third theosytostetesehold
savings to the propensity to save out of either permanent or transitory parts of income and wealth.
This theory is called the permanent income hypothesis (PIH). It was proposed by Milton Friedman in
1957 in an effort to explain the constarafysavings rate in the wake of rising real incomes in the
United States. The latter two hypotheses are considered the two main approaches within the rational
optimization framework of consumption and income. Using mlievel household data on financial

incl usion and householdsd management ofcyclé i nan
hypothesis to identify the determinants of saving behaviour among Kenyan households. | chose this
theory for this study as well because it incorporategitipec @ u t i o n a wilyich oalistom thee 0
rationality of individuals to have a wealth reserve for a rainy day or for the uncertain future. I look at

the householdbds ability to save on a regul ar

Rational individuals who hauvhe information as well as the opportunity tend to maintain a reserve

of wealth to enable them address expenditure shocks and unforeseen emergencies. In an extensive
review of literature,Cha®, Gjertson, and Collins (2011gpund that much of the literature with
reference to households managing their financial resources, for instance their savings behaviour, has

been concerned with long term savings such as saving to buy a home, for edpegimses and
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mainly retirement planniri§ However, there is a need to also focus on the more short term needs or
emergency occurrences that affect households especially when faced by financ{Blats&s and

Robb 2013) This is particularly relevant in developing economies where most households are
vulnerable and are constantly faced with shocks to their income seunobsdevastate their welfare
(Kefela 2010) When present, emergency savings serve as a buffer against shocks such as loss of
employment, theft, sudden death or medical expenses. These expenditures as Batedrbyand

Robb (2013)@re expected but their timing is often is unpredictable. In order for households to have
the opportunity to save money for these unpredictable events, there needs toldi¥easaie,

affordable and easy to use mechanisms to vulnerable household in order to give them the opportunity

save.
322 Househol dsé Financi al Behavi our
Househol dsé financi al behaviour i s characteri

allocates @inds. All individuals around the world share the same goals of economic security for
themselves and future generations. However households in vulnerable economies askefield by
(2010)find themselves at a disadvantage. This is because access to financial resources is limited and
formal savings and credit opportunities are few and far between. According to the World Bank,
approximately two billion people around the world lack accedertoal financial services, i.e. are

not bankedChaia et al. 2009; Allen et al. 2013; World Bank 200f)the adult population globally,

59% cite lack of funds as the main reason for not having a savings account at a formal institution.
The implication here is that there is still a general lack of financial services that are affordable and/or
designed for the low income uséWorld Bank 2017)In this regard the lack of adequate savings is

a fairly common occurrence amoloyv- and middleincomehouseholds. Subsequently not having a

savings account is one indicator of a lack of preparedness in theoéesimancial emergency.

15 See works bylLusardi and Mitchell 2005, 2007, 2011; van Rooij, Lusardi, and Alessie 2011)
61



In their study on the financial fragility of American householdssardi, Schneider, and Tufano
(2011)found a limited capacity amongwericans to cope with shocks. This inability to cope varied
significantly with the economic and demographic characteristics of the individuals with severity
among low income, less educated, minority (Blacks and Hispanics) and single -feadés
household . Majority of the households who report
savings as the main source of emergency funds. It has been however observed that the savings
portfolio of households has diminished over time. This is mainly due to tfiaidg levels of income

as well as the rising standards of living, especially in urban areas.

In Kenya,Zollmann(2014)together with the FSD Kenya trust carried out over the course of one year
the Afinanci al di ari es pr otheenays in which posr hausebolls st u
earn, spend, save, borrow and invest their money. Its aim was to deepen understanding into the
financial lives oflow-incomeKenyans by providing a deeper view of htaw-incomehouseholds

get by in Kenya. The main findys of this study were: households pieced incomes together from
multiple sources, households faced high levels of volatility in both income and consumption
spending, in addition to the main source of income for the household, remittances and contributions

from social networks, often througi-PESAwere a very important income source.

With reference to savingZollmann (2014)found that poor households made more emphasis on
savings as compared to credit through higher levels of financial assets comparetitiesligbiven

that levels of disposable income are low or-earstent, low income Kenyans also placed emphasis

on creating elasticity in their budgets by keeping a lot of liquid savings, keeping lines of credit open,
and cultivating relationships that rhig help provide resources when needed or open new
opportunities for earning income. She also found that this group of the population were averse to

| eaving money idle. They need to see their si;
spread outd various financial devices that provide immediate auxiliary benefits for example putting

their money in a rotating savings and credit association. The money held in this kind of a scheme

62



helps the saver as well as their social network. This impliesht@arhount held in liquid form and

is available on demand does not exceed 10% of total income. Keeping their savings in illiquid forms
enables many of the households save in order to invest. However, this brings about a problem when
an urgent need arisesthe household does not have money at hand to navigate the problem and at
times this can have devastating consequences even death. Therefore, a financial service or product
such as mobile money would provide a way to bridge this gap in terms of a saftopdéare funds

as well as a channel for quick access of emergency funds.

3.2.3 Background on Mobile Money in Kenya

The adoption of mobile phones has occurred in the developing world at the fastest rate and to the
deepest level of any consurdevel technology in history. This mobile platform has in the last decade
transformed how people around the world and espedraltiie global south access and use their
money. In Africa the spread of mobile technology has been impressively rapid in comparison to other
developments technological or otherwid&er and Mbiti (2010noted that despite ¢éhlow levels of
infrastructure investment, SSA has had some of the highest levels of mobile telephony adoption and
subsequently mobile money penetration. Figliteshows the penetration of mobile money account
penetration in SSA from the Global Findexa@demirgucKunt et al. 2015)The advancement of

mobile technology began taking shape with the annouvecerh of t he Uni ted Nat
Development Goals. The use of technology has been fronted as an innovative way to improve

financial access as a way to alleviate poverty and spur financial develgfitearand Nelms 2017)
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Figure 3.1: Mobile Money Account Penetration in SubSahara Africa
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The mobile phone as a platform for financial services was commercially launched in Kenya in March
2007 by Safaricom, the largest mobile network operator in Kenya. With this launch, Safaricom
introduced a payment and money transfer services knoWhRESA The product allows its users

to send money stored on the mobile phone using SMS technology, pay for goods and services as well
as exchange-money for cash. The introduction of mobile money transfer services was intended to
address a consumer niche tha¢ded a fast, cheap and secure way of performing low value but high
volume transactions (Jack & Suri, 2011). Its spread and relatively quick adoption is attributed to the
fact that in a developing country like Kenya, it was not bogged down by existingrdigdated
infrastructurgMuhleisen 2018)Money transfer services as s cash withdrawal is made possible

by the presence of Safaricom-PESA agents who are currently located in most parts of Kenya

including rural and sparsely populated areas of Kenya

The use oM-PESAover the past decade has changed the way in whideholds interact with the

financial system. From using it solely as a remittance tool to a banking solution (Safaricom, 2017).
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With the introduction of mobile banking through KBBPESAand M-Shwari, Safaricom has made
financial inclusion possible in KenyaVith 27 million registered users, it partnered with two
commercial banks to offer the aforementioned services. These services are designed to enable
customers save as little as KShs1 ($0.01) and get loans from BG5(#0.485) to KShsl million

($9,69932) (Safaricom 2017)

3.2.4 Household Saving Behaviour

Majority of people from poor households <cite
not have a bank account. 59% of the global population cite lack of funds as the main reason for not
having a bank accouif?Vorld Bank 2017) This is either because they literally have no money to
save or the account is too expensive to maintdahmnson, Brown, and Fouillet 2012)herefore,
households have devised informal mechanisms where they store money at home under the mattress
or in a secret place (approximately 36%). In cases where the individual wants to protect that the
money does not get stolen, they use rotating savings and cseditiaions (ROSCAs) where
households save with friends and family (approximately 31%). These groups allow individuals to
save small amounts of money, often a fixed amount, and gives them the opportunity to receive the
total collection at the end of the mih in turn. In some instances, these groups also provide loans,
especially in case of an emergency or unexpected expense. However, the limitation lies in the fact
that access to this money is not as fast as one may require it, posing a liquidity pieika.1

shows the ways in which Kenyans save.
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Table 31: Savings Mechanisms used among Kenyan Householdspercentages (%)

Variable 2006 2009 2013 2016
Savings SACCO 12.8 8.9 10.6 11.2
Savings MFI 15 3.2 3.1 3.06
Savings ASCA 54 7.8 5.9 15.2
Savings ROSCA 29.3 31.7 21.4 33.8
Savings Secret Place 27.9 55.7 31.7 35.8
Savings Bank Savings Account 12.4 12.4 9.8 9.01
Mobile Savings Account - - 27.0 43.3
Observations 4420 8520 6598 8665

Source: FSDBurvey report (2016)

The possibility for one to maintain some amount orMREBESAplatform has given majority of poor
individuals the ability to fAsaveo from their
when needed. The fee structureMPESA encourages users to accumulate funds and thus save as
the deposits are free of charge whereas a withdrawal attracts a transaction fee. This consequently
helps form a saving habit among individuals who will only bear the withdrawal cost when they need
the money. With the extensitd-PESAagent® network users are able to make deposits of what is
knownPESAskidédgo | i terally transl ated as fdAsmall mo
of cash. Morawczynski (2010) highlighted an interesting inteelationship of M-PESA usage
outcomes with regard to sagis. She noted that in several cases the users startedMleRE8Afor

savings not because they put money into the system but rather because they simply did not withdraw
cash after a transfer was made. One can attribute this to the care taken ingrtbertransaction

cost of withdrawal. However, only 14% of Kenyans consciously use their mobile money account as

a savings account.

18 An agent is the service point for deposit and withdrawals of funds/maintaining cash-iveflateThese agents are
maintaickd by Safaricom. Money is held in bank account to w
for withdrawal as well as space for users to make deposits.
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3.2.5 Mobile Money Use and Saving Behaviour

According toMas and Mayer (2013aving behaviour is characterised by how a household manages
its budgeting, payments and savings in order to stabilize their daily circumstances, create
opportunities to improve their state in the future and be able to mitigate shocks. In many developing
countries the reliance on informal saving mechanisms is relatively high due to the lack of access to
formal financial services, e.g. bank savings accounts. The innovation of mobile money and/or banking
has often been proposed as a possible solution tgebitie financial inclusion gaps and to provide a
safe, fast and cost effective platform for formal financial serviGede, Sampson, and Zia 2011;

Allen et al. 2014)

Following its commercial launch in March of 200M;PESAwas widely and rapidly adopteData

from late 2009, two years after its launch, estimated that the service was being used by at least one
member of more than twihirds of Kenyan householddack and Suri 2011A decade latenv-

PESAhad a subscription base of 27 million customers which transte®&84 of the adult population

in Kenya. Figured.2 shows the adoption trend f-PESAover the years. It has grown to not only

being used for person to person money transfer but also to make payments, i.e. person to business,
business to business and perso government. It has, in addition provided a platform for saving to
households without access to other formal saving mechanisms and job creation for the over 130,000

M-PESAagentqSafaricom 2017)
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Figure 3.2: Adoption of M-PESA since Inception
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3.2.6 Bank-Integrated Mobile Money Services

The growth oM-PESAhas been viewed as the global success of any mobile money service. In order
to attain universal financial access for poverty alleviation financial system of countries need to come
up with more flexible mechanism the incorporate the financial needs ahémme householdslas

and Mayer (20113uggest that the achievement of inclusive finance needs savings vehicles that allow
people to set a pattern of regular savings. This frequency of savings is ngcassanount they can

afford and maintain a clear linkage between their multiple goals and their saved balances. With this
in mind Safaricom has partnered with two banks to come up with banking services through the mobile
phone. These two services areSdwari and KCBM-PESAwhich have enabled Safaricom to propel

the financial inclusion agend&afaricom 2016)
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M-Shwari is a banking system created by Safaricom and hosted by the Commercial Bank of Africa
which is the trustee bank for the mobile network operator. It was launched as the first mobile lending
and saving solution in Kenya in December 2012. Its aim is to eMdRESA customers to access
banking services where they save, earn interest andwaromey through their mobile phone. It is
important to note here that the users cannot access their accounts through the bank branch, only
through their mobile phones. Since its inceptionShwvari has provided convenient and affordable
financial serviceso approximately 21 million Kenyans. It has disbursed Kshs 230 billion (US$ 2.27
million) in loans and has a savings stand of Kshs 12.6 billion (US$124 m{lt@mmercial bank of

Africa 2017) With the ease of transaction via the mobile phone, majority-&hMari users know

and use it for its affordable emergency loans. This provides a practical solution for individuals who

may not have arone to request for money to be sent in the event of an unexpected expense.

KCB M-PESAon the other hand is a partnership between Safaricom and the Kenya Commercial
Bank that similarly enabl es c¢cust oMAREGSAabcum.c C e S S
The major differentiating feature to-8hwari is that this is bardkd, and its users can access their
accounts at the bank branch or bank agent. These services have enabled more subscribers, especiall
those previously wbanked access banking seesahat they would otherwise not have. Users are

able to borrow amounts at a lower rate than commercial baakZ.5% and earn interest on their
savings at 2%. It is important to note here that usek4-BESAwho simply store money on tié-
PESAaccount do not earn any interest on their stored amounts. However, those who opt to use the
M-Shwari account througtheéir M-PESAearn interest which is credited to thBIrPESAaccount

every three months.

Morawczynski (2009)proposed that Safaricom should offer a savings account onMRBIESA
platform which allows users to earn interessanings. Following this article and continued requests

from users, Safaricom introduced-&hwari. Through this mechanisiv]-PESA users have the

17 Current official lending rate at a commercial bank is 13% (see Central Bank od Kéelysite)
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option of a mobile savings facility that is attractive but also instils discipline in their saving toward a
spedfic goal. In this regard, Safaricom has developed a lock savings account on Shevai
platform which acts | i ke a fixed savings accc
periodo in order to ear nemargencygheyecar requestdowreakeer ,

withdrawal throughM-PESAbut would only access it after 48 hours.

The attractive feature of these mobile banking services is the ease with which one can use the service.
There are no application forms, no ledger fees, no lionithe frequency of withdrawal, no minimum
operating balance and no charges for moving money WePESAto M-Shwari and vice versa
(Safaricom 2015)The amounts that these mobile bank accounts offer users are well tailaites for

poor. Users can save as little as Kshs 1 (US$0.011) and get loans from as little as Kshs 100 (US$1).
The introduction of these mobile bank accounts has overcome the main hurdles that majority of low

i ncome househol ds 6 f ac e alfinBmmial indtitatiens. Withtleemdventwoé y
mobile financial services the last ten years have seen the formal rate of access to formal financial
services more than double to reach 75.3% of Kenyan housgl®@@s Kenya 2016)Figure 3.3

shows the trend of financial inclusion, i.e. increases in use of formal and reduction in use of informal

financial services antthose that are excluded from financial service.
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Figure 3.3: Trends in Financial Inclusion in Kenya
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3.2.7 Savings and Vulnerability

The M-PESA platform has therefore provided a space where vulnerable members of a household
especially women can accumulate a store of wealth. Many women living in rural areas or in the slums
without a regularincomg ener at i ng acti vi ty rThéiptroductionof-ei r h
PESAenabled men working in the city send money home to their wives and if they were not married
to their elderly parents. Where not all the money is withdrawn, what is accumulated and saved is used
as a means to reduce householaerabilitythroughmainly consumption smoothinlorawczynski
(2010)found that in the slums of Kibéfdmostwo men had accumul ated fAsec
used to manage the household when their husba
their wages. This is unfortunately a common occurrence in Kenya especially in the rural areas and
among thaurban poor living in slum dwellings where the man is the household head and sole income
earner. The other extreme making the household vulnerable is when the main income earner loses his

job/source of household income.

18 Kibera is a slum in Nairobi and is the largest slum inSahara Africa with a total population of approximately
500,000.
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In addition to consumption smoothing,-PESAhas been found to provide a store for emergency
funds as well as the mid to long term savings instrument used to address shocks. This was evident
during the 2008 postlection violenc® where individuals who had some money storet/lsRESA

were abé to purchase food, water and other basic needs or pay for transport to their rural homes. The
postelection violence also brought about out a new saving behaviour among individuals from poor
househol ds who set up an emer meeln digr dissatationp u n t
Morawczynski (2010had one of the respondents confirm that he has targeted touzdiytisave

Kshs. 200 ($2) per day toward his emergency funds. This was aimed at reducing his vulnerability as
well as avoiding a situation where he would need to sell off his productive assets in the event of a
shock to his income. Its ability to reduceusehold vulnerability makes thd-PESA platform a
certain tool to i mprove householdsd ability t
a financial inclusion perspective, its reliability in terms of cost, safety and ease of use can te terme

|l oosely as the Apanaceaodo of financi al capabil

3.2.8 Other Factors influencing Household Savings Behaviour

3.2.8.1 Household Demographics

The main factors that influence household financial decision makiaeg alia are income levels,
gender, location and education. In their b&uktfolios of the PoofCollins et al. 20095evelop a

term for the interaction of these elements known aéther i p | e?°. \Few fimdilyat in addition

to low incomes households in developing countries are also plagued with the unpredictability of these
incomesFurthermorethey lack alternatives for access to financial instruments for savings and credit.
This means that they often do not choose between alternatives but rather maximize access to both
where what is available does not fit perfectly anédasess is limited. In Kenya this piecing together

of incomes and maintaining relationships so as to maximize credit opportunities as the need may arise

¥ The postelection violence with was ethnic targeted broke out in early 2008 following the disputed presidential
eledions of December 2007.
20 The triple whammy: low incomes, irregular and unpredictable incomes, lack of@milins et al. 2009p. 16.
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was documented in the financial diaries Zgllmann (2014) This project was similar to the one
conducted fothe book byCollins et al.(2009)in India, South Africa and Bangladesh. Households
were asked to diarize their income sources, spending heditegs and borrowings. In both projects,

it was found that households rely heavily on informal mechanisms to intermediate the low and

unpredictable incomes.

In addition to incomes being low and unpredictable, access to financial instruments is @éswatf

by gender, location and education levels. First, women have been found to be comparatively more
financially excluded than men all other factors being equal. This means that compared to men they
have less access to formal financial services suchwsgs accounts and credidemirgucKunt,

Klapper, and Singer 2013Wajority of women therefore rely mainly on informal mechanisms such

as ROSCAs to save money and get loans. In a randomized field experiment on savings behaviour of
men and women in Kenya, Dupas and Robinson (2013a) found that increasing access to basic savings
bank account, albeit interest free, increased the women savVing may point to a higher influence

of mobile money usage on womend6s savings.

Second, access to formal financial services becomes more difficult where one is rural based. This is
due to the fact that though there is a relatively high population ah axeas, their sparsity makes it
uneconomical for banks to invest in capital infrastructure. This leaves rural households excluded from
the possibility of accessing formal financial services. With informal mechanisms proving to be
unreliable, unsafe, anélatively slow, for e.g. sending money to someone in case of an emergency,
the use of mobile money provides a platform to counter these prolRESAwas introduced
mainly as a money transfer tool. I't made sen
Certainly,the early adopters of mobile money were urban dwellers, educated, having access to a bank
account and predominantly male, there has lzeghift toward the members of the other dichotomy.

This is especially so among rural households who otherwise would keep money under a mattress, the

likelihood that mobile money reduces their vulnerability compared to urban households is plausible.
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Third is the question of basic literacy through basic education. Less educated individuals tend to be
more averse toward using financial instruments as they do not understand them. Basic literacy enables
oneto readand write. Access to basic education d&tirin Kenya is only fifteen years old after the
introduction of free primary education in 2003. The levels of basic literacy have improved over time.
The higher up the ladder of education one goes, the higher the likelihood that they will interact with
elements in the financial systefherefore,in addition to basic literacy it is important to consider

basic financial knowledge or financial literacy.
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3.3 DATA DESCRIPTION AND SUMMARY STATISTICS

The data used for empirical analysis in this paper wererdfemn the 2016 FinScope survey data
collected and maintained by Financial Sector Deepening (FSD) Kenya. FSD (K) is an independent
trust funded by the Department for International Development (DfID) in partnership with the
government of Kenya and the Cettbank of Kenya. These data are the fourth set in the FinAccess
household surveys. The data is cresstional in nature providing information on the level of
financial inclusion at the national level. In addition to financial services access the soaveys
collected information on the level of financial literacy among households. Given that the household
surveys do not interview the same households in each round, it is not possible to conduct a trend
analysis hence a croessctional analysis has beenderntaken in this paper. The final sample
considered all respondent interviewed in the 2016 cycle which consisted of 8,665 individuals, aged
16 years and above. Observations needed to have complete values for the financial literacy and mobile

money usage vables.

The aim of this paper i s t o-beihgbyeamalysing ks savingh o u s
behaviour and ability to access emergency funds as a consequence of mobile money usage. Control
variables of household demographics: gender, age, educatieh llecation and marital status
socioeconomic characteristics including level of income, source of income, wealth quintile and
percentage of income that goes to savings were included in the empirical model. These variables have
in prior research beenfodn t o have a direct influence on th
and behaviour. In addition to these characteristics, financial literacy levels of the household were also
included. This was included as research over the past ten to fifteen gedmuhd that the more
conversant individuals or households are with financial elements the better off they are. Financial
access controls were also included so as to enable the distinct measure of mobile money usage with

reduced deflection of influenceu®mary statistics are presented in Tah2
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To reduce bias through missing values | conducted multiple imputation on the variables of interest in
the regression equation. Given the varied nature of variables in the model (both binary and
continuous) | ued the multivariate imputation by chained equations (MICE) method. This method

offers flexibility in how each of the variables is modelled.
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Table 32: Summary Statistics

Variable Obs. Mean Std. Dev. Min Max
Dependent Variables

Saving for Emergencies 8,591 0.5445 0.4980 0 1
Saving Regularly 8,595 0.5375 0.4986 0 1
Access to Emergency Funds 8,665 0.3440 0.4751 0 1
Financial Literacy

Financial Literacy Index 8,665 5.7432 3.6326 0 13
Financial Numeracy 8,665 0.8759 0.8052 0 2
Mobile Money

Own Mobile 8,665 0.7395 0.4389 0 1
Mobile Money User 8,665 0.6595 0.4739 0 1
Mobile banking usage 8,665 0.1504 0.3575 0 1
Demographics

Rural 8,665 0.5600 0.4964 0 1
Age 8,665 37.1972 16.5707 16 100
Female 8,665 0.6095 0.4879 0 1
Married 8,642 0.6056 0.4887 0 1
Education_None 8,665 0.1802 0.3843 0 1
Education_Primary 8,665 0.4460 0.4971 0 1
Education_Secondary 8,665 0.2788 0.4484 0 1
Education Tertiary 8,665 0.0950 0.2932 0 1
Livelihood and Wealth Group

Livelihood Employed 8,665 0.1084 0.3109 0 1
Livelihood_Self Employed 8,665 0.1950 0.3963 0 1
Livelihood_Agriculture 8,665 0.3046 0.4602 0 1
Gross Income* 8,642 6000.00 181924.60

Savings Percentage of Income 8,479 0.2354 1.4131 0 100
Wealth Quintile_Poorest 8,665 0.2229 0.4162 0 1
Wealth Quintile_2° Poorest 8,665 0.1867 0.3897 0 1
Wealth Quintile_Middle 8,665 0.2000 0.4000 0 1
WealthQuintile_2® Wealthiest 8,665 0.1967 0.3975 0 1
Wealth Quintile Wealthiest 8,665 0.1938 0.3953 0 1
Financial Access Controls

Nearest Fin Provider_Bank 8,665 0.0575 0.2328 0 1
Nearest Financial Provider

Mobile Agent 8,665 0.7658 0.4235 0 1
Safe Place to keep funds 8,665 0.8905 0.3123 0 1
Bank Usage 8,665 0.2905 0.4540 0 1
Informal Group Usage 8,665 0.4485 0.4974 0 1
MFI Usage 8,665 0.0329 0.1784 0 1
SACCO Usage 8,665 0.1151 0.3191 0 1

Note: *The median is reported for tgeoss income not the mean.
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3.3.1 Descriptive Statistics

Following Lusardi, Mitchell, and Curto (2010)describe the responses to the financial Abelhg
guestions across a set of sociodemographic characteristics by perfotestg) for differences in

means between different groups of the categorical variables (e.g. male/female, rural/urban, marital
status, education level). Households surveyed were mainly rural, male headed but with the respondent
being the female partner, having agriculture as their main source of income. The households were on
average highmoderate level of vulnerability with the nailé to low income households constituting

60% of the sample. From the data | establish that 66% of the respondents are registered users of
mobile money. Of this proportion 71% ub&PESA Of the remaining proportion 1% use other
mobile money service prows available in Kenya while the rest are not registered users of mobile
money. This gives the justification for me to concentratteRESAusers to define mobile money

usage.

3.3.2 Mobile Money and Household demographics

In order to minimize selection biastwireference to use of mobile money in surveyed households, |
conducted tweaway ttests on household demographics of rural/urban, gender, marital status, and
education. | also run tests on female headed households given their frequency and vulnethbility wi
reference to access and use of financial resources. Tables displaying these results can be submittec
upon request. From the data | establishedMhESAhas 66% registered users of mobile money.

On average 76% of the urban population and 58% of thépapulation are registered mobile money

users. The gender demographic has a fairly even distribution with 61% of female respondents and
68% of male respondents being registered users of mobile money. Households where the household
head was married reaed an average of 70% registered mobile money users whereas the unmarried

population had an average 60% registered mobile money users.

The education demographic included four levels of analysis: no education, primary, secondary and

tertiary levels. On awvage among the population of people who had no education at all only 31%
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were registered mobile money users. This is expected as the use of mobile money application requires
one to have at least a basic level of education, i.e. literate to understaru usmithe platform. The
M-PESAapplication is available in both English and Kiswahili to make it accessible to all. Of the
group that had only a primary level of education recorded as the highest level, 65% were registered
mobile money users. This show$@% increase in the use of mobile money that can be plausibly
attributed to the respondents having a basic level of education. This proportion increases as the level
of education increases with 79% and 96% of the population with secondary and tertibof leve
education being registered mobile money users respectively. The trend was similar in female headed
households at 44% for no education, 69%, for primary, 85% for secondary and 91% for tertiary levels
of education. For the regression however to avoet gepecification | contrast an individual having

formal education, vis a vis a lack of it thereof.

It is interesting to note that the proportion for female headed households registered as mobile money
users among the population without education is higfim@n that of male headed households. A
plausible explanation for this is that the urban based working man registered his rural based
uneducated wife or elderly mother or other female relative ontbltRESAplatform to enable him

to send her money. Theher explanation is women in both rural areas and urban slum dwellings
have through informal peer groups managed to understand the need and use of mobile money despite

their lack of education.

The M-PESAplatform has helped alleviate levels of vulnerapiamong the marginalised groups.
Women have for a long time in Africa and Kenya drawn the short stick in terms of financial
independence. Household headship is rightly attributed to the member of the household who has the
greater authority. This means tlilae one who has more control over the general affairs of the family
including decision making regarding its economic, social and political intera¢éanisani 2011)
However, given the longtanding patriarchy in society household headship is automaticatiyedsi

to the man and the work of nurturing is assigned to the woman. Survey data is not exempt from this
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stereotype. With the introduction of mobile money and the fact that the use of the platform can be
kept private, women have over the years manageditaeeheir vulnerability becoming better able

to deal with shocks to the household.

3.3.3 Does Mobile Money Use Affect Household Savings?

Majority of households cited lack of money as the main reason why they do nsalvawgsor have

never saved. To deternaérthe saving behaviour among households | considered both the regular
saving which refers to habitual saving to simply have money stored or for a particular project; and
the emergency savings which refers to money set aside specifically to help the libdeahwith
unexpected expenses. The proportions of respondents with reference to what they do with the money
they receive oM-PESAwere as follows. 40% of the respondents whoMsRESAwithdraw the

whole amount sent to enable them either meet daytexgsenses or make a pending payment which

is often debt repayment. 55% reported that they do not withdraw the whole amount when they receive
money. 25% of this group withdraw most of the money and save a little, 26% save most of the money
and withdraw aittle. 5% of the respondents kept all the money received on mobile money. The
remaining 4% either transfer the money to their mobile bank account (3%) or to their bank account

or to their other savings mechanisms.

Of the group of respondents who kept some monéy-BtESA28% stated that they store the money

to enable them to withdraw it in cash as and when needed. A total of 13% of the respondents stated
that they used the money in the following ways: to make reguagments (2%), to make daily
purchases (1%), to send someone later (1%) and to buy airtime (6%) the remaining 3% stated for
other reasons but did not specify). The majority of this proportion, 59%, saved the money with 33%
saving for emergencies, 15% sayfor no particular reason and 11% saving with a specific goal in
mind. This was an impressive proportion for the use of mobile money as a savings tool. The money
ontheM-PESAaccount can be held in Aisecreto and is

the PIN security code that one must have in order to withdraw or send the money. This keeps their
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money safe unlike if it were under a mattress and accessible as @ppaoké were saved with a
group of friends or ROSCA To illustrate the positive impact of mobile money use on households,
Morawczynski (2010¥ound that majority of the urban poor, mainly women in slum areas stored

money on theiM-PESAaccount mainly to pay for school fees for their children.

With regard to emergency savings households were on averagekalyr¢o have a store of wealth

if they were male headed at 58%, had at least a secondary level of education (61%) and lived in urban
areas (60%). Where a household was ferhakded, the likelihood of having emergency savings was
higher if she had attaideat least secondary school level of education (67%) and was married (57%)
as compared to a maleeaded household despite his level of education or marital status. Overall, it
was impressive to find that 54% of respondents had kept money aside for enesrgetite year

prior to the survey. The savings mechanisms varied from informal under the mattress to family and

friendsd groups to more formal <channels such

In order for emergency funds to meet their purpose the holsis to be able to access the funds
quickly. To measure this, respondents were asked if they were able to access a certain amount of
funds (Kshs. 2,500 for rural and Kshs 6,000 for urban) within three days to meet emergency expenses.
Overall only 34% ofhie respondents were able to access funds to meet an emergency need within
three days. This proportion matches the proportion of respondents who stated that they had kept
money on their mobile money account as emergency savings. Though one cannot #tigbute
coincidental proportional match solely to mobile money usage, it does point in the direction of a
positive and significant correlation between mobile money use and access to emergency funds. In
order to minimize bias and check for robustness indghelts | consider an instrumental variable for
the use of mobile money with the househol doés

important part to the completion of the mobile money chain link. Without the agent, the user cannot

21 ROSCAs are rotating savings and credit associations usually with a group of friends, family members or other people
in onebs soci al network. Their aimis to help its memb
contribution. The total money collected at the end of the month is then lent/given to each member in turn to enable them
to finance a householdegenditure, often to purchase noonsumables e.g. house furnishings.
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deposit moneyn to or withdraw money from their account. This second level of analysis considers
the mobile money agent as exogenous to the household. This enables one to encompass the
probability that in the event of an emergency households can access money seenbyoa family

member without having prior savings on their phone.

3.3.4 The Role of Mobile Money Agents

To enable the use of mobile money the presence of mobile money agents is indispensable. Given the
exponential growth of mobile money agents all over thentg, it is not necessary for users to have

a particular mobile money agent to whom theyajough 31% of the respondents stated that they
have a regular mobile money agent to whom they go. Respondents were asked about their ability to
access the molglmoney agent closest to their household with respect to time taken, mode of transport

used and the total cost it took them to reach the mobile money agent.

Majority of the respondents managed to get to their nearest mobile money agent more or less hassle
free. This meant that they could walk all the way (80%) and it took under thirty minutes (81%). With
reference to time taken, 44% of the respondents managed to get to the mobile money agent within ten
minutes while the remaining 37% recorded a time ofvbeh ten and thirty minutes. Where the
respondents were able to walk to the mobile money agent eliminated the cost of transport. This meant
that they only needed to cater for the cost of withdrawal or sending money at the mobile money agent
in the case whe they do not have the application on their mobile phone. It is important to note here
that there are users of mobile money who do not have a mobile phone. This means that they rely
solely on the mobile money agent to send and withdraw money. Howeves @ahssnall percentage

of the population as the mobile network reach is at a high of 90% of the pop(&stfaricom 2017)

In the section that follows | discuss the empirical framework and conduct regression atwlyses

determine the impact mobile money use has on household saving behaviour.
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3.4 EMPIRICAL FRAMEWORK

In Kenya the inaccessibility of banks and other formal financial institutions to the resource poor had
meant that approximately 75% of the population had been financially ex¢limiatson, Brown, and

Fouillet 2012) With the introduction oM-PESA households in Kenya that were previously excluded

got a chance to access a cheap, fast and easy to use mode of financial transacting. The Buccess of
PESAIn Kenya has led to sevaroutcomes and consequences expanding its initial purpose which
was a money transfer servi@@lorawczynski 201Q)One of the unexpected outcomes of mobile
money use has been an increase in savings among households. This meant that households previousl
using predominantly informal savings mechanisms e.g. under a mattress had the option of having an

e-wallet whichwas necessarily safer.

Given that the households surveyed varied in each survey cycle made a trend analysis or construction
of a panel impossible thus difficult to draw causal relationships. It is however possible to conduct a
crosssectional analysistd et er mi ne t he extent to which hou
influenced their saving behaviour. This gives a snapshot of one of the outcomes of mobile money

expanding its initial purpose, ten years since its introduction.

To do this | run a logit gression model using the maximum likelihood estimation to determine the
propensity of the household to hold savings given their individual characteristics and controlling for
environmental factors that may influence saving behaviour. To find out the &xtghich the use

of mobile money has influenced household saving behaviour, | propose the following hypothesis: If
the propensity to save and access emergency money of both users -arsgnsoof mobile money

does not differ, the coefficiefi should notbe significantly different from zero. However, if users

of mobile money have a higher capability to save thanusans, then this coefficient should be

positive and statistically different from zefthe relationships tested thus are:

1. The use of mobilenoney I mproves the househol ddés sav

capacity to save on a regular basis and to have emergency savings.
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2. To the extent that mobile money is affordable and accessible disadvantaged groups such as
women, low income, rural bag@and less educated individuals benefit from the use of mobile
money to increase their savings.

3. To the extent that mobile money is accessible and affordable are users of mobile money are

able to access funds faster in case of unexpected shocks.

3.4.1 Measuring Household Savings

To measure household savings behaviour, the variables selected were based on the fact that majority
of respondents indicated that that they would use their savings to: 1) make ends meet in the event that
they encountered an unexpecteaaficial risk (emergency savings) and 2) meet a particular goal
toward which they have been regularly saving, e.g. educate their children or themselves, for old age.

The variables were in response to the following questions:

T Aln the | ast gylahakept mogneyuaside éov emergercies or unexpected

expenses?o0

T Aln the | ast year have you regularly kept

The possible responses to both questions w
or N/ Birmary vahAable was created with the value set equal to 1 if the respondent

answer ed AAgr eeo and 0 i f t he respondent
observations where the respondent answered

negligible at0.01% in both cases.

To measure the householdés ability to access
whether they were able to raise/access a certain amount of money in the event they face a financial

risk.

1 If you needed KSh2,500 for rural and 6,000 for urban within three days in case of an

emergency would you be able to get it?

84



The possible responses were fiYes0O and fANooO

where 1=Yes and 0=No

3.4.2 Measuring Household Mobile Money Usag

To measure mobile money usage, | considered the respondent answering in the affirmative to being
a registered mobile money user, i.e. havinylaRESAaccount. The other variable that was included
in the regression due to its inherent naturetothehoase d 6s use of mobil e mon

or access to a mobile phoride questions asked were as follows:

1 Are you a registered mobile money user?
The responses to this question were RAcurre
merged the twoesponses that indicated the respondent did not have a mobile money account
to enable the creation of a binary variable. The values of the created binary variable were set
equal to 1 i f the respondent answerdssd nCur
to haveo and fAnever had

1 Do you own a working mobile/cell phone?
The responses to this question were either
value was set to 1 if the respondent answered in the affirmative and 0 if the response was

negative.

Table 3.3 defines the variables to be used in the model and shows how they will be operationalized
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Table 33: Definition and Operationalization of Variables

Dependent variable

Operationalization / Definition

Saving Behaviour (binary variable)
Emergency Savings
Regular Savings

Access to emergency funds

Responses to the following questions:
In the last year have you kept money aside for emergencies or unexpected expenses?
In the last year have you kept aside money for a particular reason?

If you needed Ksh 2,500 for rural and 6,000 for urban within three days in case of an emer
would you be able to get it?

Key independent variable (variable of interest)

Mobile Money User

Response to the question: Are you a registered mobile moneyemseded asyes=1,n0=0

IV Instrument

Mobile money agent

Response to the question how far the nearest mobile money agent is from the respondent's
terms of distance measured by the time taken to get there, transport and cost

Control Variables

Location
Age
Marital Status

Education level
Gender

Occupation or employment status

Level of income

Income source
Use of other financial services

Total number of persorearning income in the household

Number of persons in the household

Household having dependants

the location of the respondent encode®agal = 1; Urban =0
Indicate the age of the respondent

Indicate the marital status of the respondent encoded as Married = 1; Single* =0

Education level of respondent encoded as None = 0; Primar$ecbndary = 2; Tertiary = 3
Indicate the gender of the respondent encoded as Male = 1; Female =0

Indicate the employment status of the respondent encoded as (Employed, entrepreneur, farr
Unemployed =0

Indicate the monthly gross income of the respondent encoded as K&B0D = 1; Kshs 3,001
7,500 = 2; Kshs 7,50415,000 = 3; Kshs 15,00130,000 = 4; Kshs 30,00150,000 = 5; Over Ksh:
50,000 =6

Indicate whether it is Agriculture, employment, own business or rental/investment income
Indicate whether respondent has usage of a bank product; mfi, sacco, other formal financial
Indicate the total number of persons living in the household and earning an income

Indicate the total number of persons living in the household

Indicate whether the household has dependants, i.e. children under the age of 16 and sch
children

*Single encompasses all respondents who are not living with a partner either because they are single, i.e. edyeidoared, separated/divorced.
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3.4.3 Model Specification

Given that the response variables representing household saving behaviour were binary in nature, |

estimated the following general logit model:

~

01l ¢ p KBTI 1 007V Qif 06 (1)

In the equation abov¥ is the dependent variable for househplahich takes the value 1 if the
respondent reported saving regularly for a particular reason and having emergency savings and 0
otherwiseb; andb, are the parameters to be estimated, HC is a set of control variables for household
demographics, socioeconarcharacteristics, financial literacy and use of other formal financial

instruments8

The possible use dfl-PESA inter alia, to save is correlated with inherent household demographic
characteristics that dir ectdnynakingand acoess to Ghareialh o u
services and products. This means thaannot necessarily be interpreted as capturing the sole effect

of M-PESAitself on saving behaviour. To deal with this issue and reduce the noise | extend equation
ltoincludeiltr acti on ter ms o fM-PES&Asvithianummy varthbleadesgribingu s e
whether individuals are disadvantaged or not. | consider this specification strategy borrowing from
Ky, Rugemintwari, and Sauviat (201@hey proposed this strategy when they found that the impact

of mobil e money use on householdsdé6 saving fo
inherently influenced by the individual 6y cha
coefficient was relatively biased. Equation 2 shows the modified specification. The interaction term
as previously discussed is alternatively included for rural vs urban, male vs female, low vs high
income, educated vs uneducated. The variables aredefsbinary variables which take on a value

of 1 for the disadvantaged group and O otherwise.

01 & p B T OO07Yi Qif 06 1 00YY@Ow | Om I Owd0OH (2)
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Where DV refers to the demographiaiable for the disadvantaged group. This is a dummy variable
as explained above that enables the assessment of the effect of mobile money use on saving behaviour
HC refers to the controls for household characteristics excluding the dummy variable that is

considered for the demographic individual characteristics.

The other explanatory variables for the empirical analysis that were included were as follows: (1)
standard household demographics including gender, rural/urban, age, education and marital status,
(2) socioeconomic characteristics which detai
wealth quintile and the proportion of income that went to saving; (3) other forms of formal financial
services that the household may have used, i.e. baolrgcenicrefinance account and savings and

credit cooperatives; (4) use of informal savings mechanisms, i.e. the rotating savings and credit

associations.

3.4.3.1 Multi-Collinearity and Over specification

To determine whether multicollinearity was present among the explanatory variables | conducted a
variance inflation factor (VIF) analysis using the OLS regressions with the above specifications. The
VIF is measured by 1/Tolerance which is based on theopiop of variance théh independent
variable shares with the other independent va
returned a mean value of approximately 1.42 with range fromi 12031 on all specifications. This
confirmed the staility of the model and maintained the statistical significance and signs of the other

variables as expected.

3.4.3.2 Endogeneity and the Instrumental Variable Approach

In order to determine the possible causal effect of mobile money use on savings behav®is ah

need to assume that mobile money as a variable is exogeneous and uncorrelated with the error term.
This may, however, not be easy to do given that access to formal financial services in Kenya had been
until recently, limited to a large majority die population. With the introduction of mobile money,

households previously relying solely on informal money management mechanisms became privy to
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the possibility of an easier, cheaper and safer manner to receive, transfer and more recently save
money. he endogeneity problem envisaged with this situation arises from the simultaneous
determination of the use of mobile money and i
though mobile money was introduced for transfers, its use has exganmediding a savings option

due to its convenience, safety and ease of access irrespective of the lack of(Dezreish et al.

2011; Demombynes and Thegeya 2012)

In this regard to control for the likelihood that individuals would decide to use mobile money with
the expectation of saving with it, | consider a standard instrumental variable approach. The
endogeneous covariate the use of mobile money and for this | need at least one instrumental
variable. | then use this instrumental variable in-st&@je IV probit to minimize the bias. The
instrumental variable chosen was an instrument otherwise excluded from the estquatexhethe
distance travelled by an individual from their household to the nearest mobile money agent. The use

of mobile money agents as an instrumental variable is proposttkynd Sur(2011)

Mobile money agents are necessary to the ub&-BESAas they arehe points at which one makes
deposits of money into or withdraws from their mobile money account. The presence of mobile
money agents has spread rapidly over time. This spread-BESA agents means that more
individuals would be registered for mobile money and hence would be more likely to make use of it.
Access to mobile money agents by the household should make it easier for the household to save

regularly, save for emergencies andess emergency funds.

To do this | consider the accessibility of the household to a mobile money agent as determined by

responses to the following question:

1 If you were to go to the nearest Mobile Money Agent, how long would it take you to get there
if you go there directly? The responses were coded usingan5 likert scale where: 1
=under 10 minutes; 2 = 10 30 minutes; 3 = over 30 minutes to 1 hour; 4= about 2 hours;
5= 3 hours and over.
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T The Dondét Know response cpondents.iTleserespdnses wdreo t a

therefore coded 0 so that they could still enter the equation and avoid measurement errors.

The underlying hypothesis for this instrument is that the deposit and withdrawal functions of mobile
money use are enabled by theggnce of mobile money agents. This means that for the time taken
instrumental variable | expect a negative sign for the coefficient as the time taken increases. This is
simply because the longer it takes an individual to get to the mobile money adgeetdéieit will

be for them to use mobile money. In turn this would necessarily reduce their ability to make use of

the mobile phone for saving.
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3.5 RESULTS AND ANALYSIS OF FINDINGS

The results are displayed in tal8lé and the first stage regression results in are presentadlén
7.4inappendixBlThese results show the househol ddés | i
emergencies, and have quick access to funds in case of an emergency (columns 1 to 3). To check
for robustness and test for endogeneity of mobile money use and saving behavialthé use
instrumental variable approach and the results are displayed in columns 4 to 6. In order to minimize
specification bias, | ran a second set of regressions interacting the mobile money use with certain
individual characteristics that would necessaniuence household financial behaviour as well as

use of mobile money. These characteristics determine the use of mobile money among
disadvantaged individuals, i.e. female, rural based, poor and uneducated. The results are presented
in tables3.5 (a) to(d). | analyse the results from the dependent variable perspective split into

savings behaviour and access of emergency funds.

3.5.1 Mobile Money and household Saving behaviour

From the resultén table 3.4the coefficient for users of mobile money is positarel statistically
different from zero. This means that users of mobile money are generally more likely to save
regularly, save for emergencies and have faster access to emergency savings-tis@nsnécross

the columns 1 to 3 the coefficient for usefamobile money is positive and significantly different
from zero. Users of mobile money are 7.4 percentage points more likely to hold savings for
emergencies or unexpected shocks tharrusams of mobile money. With reference to households
saving on a raglar basis, not necessarily for unpredictable events, user of mobile money are 5
percentage points more likely to save on a regular basis thamseos Mobile money users are also

more likely to have access to emergency funds tharusers by 4.2 percéage points.

Columns 4 to 6 report the IV results as well as a test statistic (Wald test of exogeneity) for
endogeneity. This test rejects the hypothesis of presence of endogeneity with reference to the use of
mobile money savin@por emergencies. This means that we can rely on the results from the probit
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model for emergency savingdowever, the test statistic is significant for the use of mobile money
for regular savingas well as access to emergency saviiiggss means that the is a possibility of
simultaneous determination in the use of mobile money for regular savings. In this regard we have to
reject the null in thse twocase. The results therefore interpreted refer to the time taken to reach the
mobile money agent. Alhe IV results are negative and significant, meaning that the further away
one is from a mobile money agent the less likely one will be able to save regularly on the mobile
phone. The results show that an increase in the distance to a mobile money agenuhbit will

reduce the likelihood of one using mobile money for saving By @ercentage points.
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Table 34: Mobile Money Usage and Household Savings

IV Results
Saving for Saving Regularly Access to Saving for Saving Regularly Access to
Emergency Emergency Funds Emergency Emergency Funds
1) 2) 3) 4) ) (6)

Mobile money use 0.0741" 0.0488™ 0.0427” 0.0745 0.0474 0.0365

(0.0126) (0.0123) (0.0119) (0.1480) (0.1325) (0.1177)
Rural -0.0062 -0.0038 -0.1488" -0.0075 -0.0081 -0.1524"

(0.0119) (0.0117) (0.0108) (0.0119) (0.0117) (0.0136)
Age -0.0053" -0.0035 -0.0021 -0.0056 -0.0039 -0.0023

(0.0016) (0.0016) (0.0015) (0.0035) (0.0031) (0.0029)
Age2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Female -0.0207 -0.0475" -0.0401" -0.0205 -0.0467" -0.0404"

(0.0109) (0.0107) (0.0095) (0.0112) (0.0115) (0.0101)
Educ_Primary 0.0458" 0.0354 -0.0482" 0.0435 0.0310 -0.0524"

(0.0147) (0.0145) (0.0130) (0.0203) (0.0194) (0.0146)
Educ_Secondary 0.0362 0.0338 -0.0068 0.0334 0.0292 -0.0101

(0.0159) (0.0159) (0.0136) (0.0255) (0.0243) (0.0196)
No Educ Female -0.0631" -0.0487" -0.0172 -0.0630” -0.0469" -0.0135
Head

(0.0129) (0.0128) (0.0117) (0.0188) (0.0180) (0.0149)
Lnincome 0.0434" 0.0479" 0.0833" 0.0419" 0.0474" 0.0821"

(0.0049) (0.0048) (0.0044) (0.0103) (0.0106) (0.0110)
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Employed

Self Employed

Married

No. Income Earner:

Savings% of
Income

2"d Poorest Quintile

Middle Quintile

2" \Wealthiest
Quintile

Wealthiest Quintile

Bank Product

SACCO Product

0.0228
(0.0191)

0.0453
(0.0138)

0.0307"
(0.0114)

0.0316"
(0.0070)

0.0680"
(0.0107)

0.0705"
(0.0163)

0.0820"
(0.0168)

0.0687"
(0.0183)

0.0846"
(0.0210)

-0.0573"
(0.0134)

-0.0282

0.0511"
(0.0192)

0.0631"
(0.0135)

0.0360'
(0.0112)

0.0348"
(0.0069)

0.0432"
(0.0088)

0.0575"
(0.0160)

0.0523"
(0.0165)

0.0691"
(0.0179)

0.0898"
(0.0207)

-0.0958"
(0.0129)

-0.0502"

-0.0053
(0.0156)

0.0347"
(0.0117)

0.0038
(0.0102)

0.0187"
(0.0062)

0.0275"
(0.0054)

0.0611"
(0.0162)

0.1024"
(0.0162)

0.1838"
(0.0167)

0.2665"
(0.0184)

-0.0747"
(0.0110)

-0.0683™
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0.0229
(0.0203)

0.0464"
(0.0160)

0.031%
(0.0115)

0.0317"
(0.0083)

0.0495"
(0.0080)

0.0689
(0.0330)

0.0802
(0.0419)

0.0657
(0.0472)

0.0813
(0.0475)

-0.0589
(0.0364)

-0.0284

0.0516
(0.0209)

0.0625"
(0.0164)

0.0369°
(0.0114)

0.0347"
(0.0085)

0.0372"
(0.0074)

0.0543
(0.0309)

0.0484
(0.0381)

0.0625
(0.0443)

0.0811
(0.0452)

-0.0965"
(0.0366)

-0.0469

-0.0054
(0.0166)

0.0349
(0.0136)

0.0054
(0.0102)

0.0197
(0.0071)

0.0265"
(0.0051)

0.0539
(0.0282)

0.0939
(0.0366)

0.1733"
(0.0451)

0.2585"
(0.0489)

-0.0776
(0.0311)

-0.0705™



(0.0180) (0.0182) (0.0146) (0.0183) (0.0186) (0.0161)

MFI Product -0.0176 -0.0315 -0.0087 -0.0174 -0.0314 -0.0092
(0.0298) (0.0300) (0.0243) (0.0311) (0.0311) (0.0257)

N 8665 8665 8665 8665 8665 8665

pr2 0.0803 0.1046 0.1874

Wald test of 1.96 7.68** 10.50***

Exogeneity

Note: Dependent variables save for emergency, save regularly and access to emergency funds are dummy variables equal tertsf aaspamned in the
affirmative and O otherwise. The variable of interest MM_User is also a dummy variable equal to 1 fandifengherwise. The coefficients reported in the table
are the average marginal effects for the impact of mobile money on household saving behavior. Robust Standard ertbesesppre®.10,” p< 0.05,” p

<0.01.
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3.5.2 Household Demographics and Household Savings

3.5.2.1 Rural

From the results rural households in comparison to urban households were at a disadvantage with
reference to saving regularly and saving for emergencies though not significantly disadvantaged. This
maybe explained from the income perspective where rural based households mainly have subsistence
income and lack the disposable income to save. However rural dwellers are significantly
disadvantaged with reference to their ability to access emergency furedsural based household

is 1.5 percentage points less able to access emergency funds in comparison to the urban dweller. This
is probably due to the fact that one has fewer alternative sources of funds available to them in the
rural areas as compare tdan areas. The IV results return similar results as rural dwellers will have

a harder time finding a mobile money agent to carry out a transaction as compared to urban dwellers.

3.5.2.2 Gender

The gender demographic is negative for female and only statistsagiificant for regular savings.

It seems not to be significant whether the household head is male or female with reference to saving
for emergencies. However, when it comes to regular savings, women are 4.8 percentage points less
likely to hold savings thn men. This can be attributed to the inequality in earning potential of women

as compared to men as well as the savings mechanisms available to them. The situation is similarly
weary for a female headed household where she lacks basic education. Thmatomieduces the
househol ddés I|ikelihood to save for emergenci e
compared to the male headed household without basic education. These results are statistically
significant at the 1% level. With referento accessing emergency funds, the results returned were

not significant.

3.5.2.3 Marital Status
Where the household head is married the results are positive and statistically significant for both the

emergency savings and regular savings. Being married improves the likelihood to save for
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emergencies by 3 percentage points and save regularly byr8edifage points. The positive impact
of oneds marital situation (married) may be
possibility of more than one income earner and discursive financial decision making. The results were

similar in the IVspecifications as well without much disparity in effect size.

3.5.2.4 Education

The education variable used in the equation represents the basic levels of education, i.e. primary and
secondary. These are mandatory levels of education attainment in Kenya. dihevotkevels (no
education and tertiary) were omitted due to esecification and multicollinearity respectively.

Where the household head has basic primary education the likelihood that they will save for
emergencies increases by 4.6 percentage pamotshe likelihood to save regularly increases by 3.5
percentage points. Education seems not to inci
funds. Similarly, the results are positive and significant (10% level) for respondents who hiseel att
secondary school with regard to emergency and regular savings, but not with reference to accessing

emergency funds.

3.5.2.5 Socioeconomic Characteristics

Socioeconomic characteristics of income amount, employment status, number of income earners in
the howsehold and wealth bracket have the expected signs and significance with reference to
individual sé6 saving behaviour. Where the resp
the coefficient was not statistically significant for the household lyaetmnergency savings and only
statistically significant for regularly saving. However, for satfiployed individuals, the results were
positive and statistically significant at the 5% level for both having emergency savings and saving on
regular basis as Wes being able to access emergency funds. A plausible explanation, for this, is the
likely illusion of security in employment income that is absent where one israplbyed. The lack

of a safety cushion of insurance and retirement provided by tj@inem contribution with the
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employer, in the case of a person who is-saiployed makes them more aware of the need to have

a stock of wealth in the event of a shock to income or occurrence of an unexpected event.

In addition to income source and employrstatus, | considered the amount of income, the number

of income earners in the household as well as whether savings was an expense accounted for agains
income. The income variable measured by the log of income returns a positive and highly significant
coefficient as would be expected. This means that a unit incremental change in income improves the
likelihood of an individual having emergency savings and regular savings by 4.3 and 4.8 percentage
points respectively. This is expected as where the holdsehable to meet their basic needs and

have disposable income, the idea of saving would not be foreign to them. The opposite is necessarily
true where the household is being run hemdnouth.Similarly,t he househol dds ab
emergency fundsvith higher levels of income increases by 8.3 percentage points as compared to

lower income households.

Where the household has more than one income earner, means that there will be more money
available for savings. From the results, an extra income rearnte household improves its
likelihood to hold emergency savings and save on a regular basis by approximately 3.2 and 3.5
percentage points respectively as compared to a household with only one income earner. This result
is statistically significant athe 1% level for both these variables. An explanation here may be the
size effect of the marital status, married. As discussed above the two partners may both be income
earners and contribute to the household income pot thus increasing disposable arceswend.
Similarly, the likelihood of a household with more than one income earner being able to access
emergency funds improves by 1.2 percentage points as compared to a household with only one

income earner.

Where the household expensed savings asraeptage of income, the likelihood of having
emergency savings, and instinctively regular savings, improved by 6.8 and 4.3 percentage points

respectively as compared to if they do not have savings as a percentage of income. These coefficients
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are statistally significant at the 1% level. This means that inasmuch as the household may have
disposable income as well as access to various formal savings mechanisms, there needs to be a
conscious decision by the to set money aside. Naturally where the housaheskt aside money for
savings on their budget, the it is expected that they will be more likely to access emergency funds.
From the results expensing savings as a percentage of income improves the likelihood of access or

raising emergency funds by 2.8rpentage points.

3.5.3 Influence of Individual Characteristics

As earlier discussed, in an attempt to isolate the effect that mobile money use has had on a household,
| interact the mobile money user term with those demographic characteristics that mayntispgdva

a user of mobile money. These interactions are an attempt at reducing the simultaneous determination
bias that may arise with reference to savings occurring as a result of mobile morsyaussuse

of mobile money accounts as a saving mechanldma.instrumental variable approach to deal with

the endogeneity in mobile money use means that we have now two instrumentdfd?E&Auser

and the other for the interacted tetd¥ UserX disadvantaged demographResults are displayed

in tables3.5 (a) to (d).
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Table 3.5a: Saving Behaviour and Rural vs Urban

IV Results
1) (2) 3) 4) ®) (6)
MM_usage 0.0688 0.0116 0.0058 1.1521 1.9907 3.3529
(0.0217) (0.0213) (0.0215) (0.7919) (0.6041) (0.3122)
Rural -0.2122 -0.0739 0.0984 -0.4433 -0.2562 0.2819
(0.2054) (0.2050) (0.1855) (0.5859) (0.5662) (0.5216)
MMUse_Rural -0.0039 0.0355 0.0065 0.4474 0.0442 -1.1961
(0.0261) (0.0255) (0.0257) (0.6335) (0.6134) (0.6110)
Controls Included YES YES YES YES YES YES
Rural X Controls YES YES YES YES YES YES
N 8665 8665 8665 8665 8665 8665
pr2 0.0851 0.1172 0.1804
Wald test of Exogeneity 3.79 9.66** 28.25***

Note: Dependent variables save for emergency, save regularly and access to emergency funds are dummy variables equal tteritsf aaspaned in the
affirmative and O otherwise. The variable of interest MMUser is also a dummy variable equal to 1 fandifentharwise. The coefficients reported in the table
are the average marginal effects of the use of mobile money on saving behavior. The controlsanetwded mobile, financial literacy index, financial advice
source, rural, age, female, no edumafior female household head, income, employedeseffloyed, married, income earners, savings as a percentage of income,

financial access controls. The rural variable is the individual characteristic of interest hence not included in theRmimtstBtandard errors in parentheses.
<0.10,”" p<0.05," p<0.01
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Table 3.5b: Saving Behaviour and Male vs Female

IV Results
1) (2) 3) (4) 5) (6)
MM_usage 0.0578 0.0097 0.0134 0.3531 1.9993 2.9187
(0.0228) (0.0223) (0.0209) (1.4204) (1.0230) (0.6520)
Female -0.0451 0.1480 -0.1517 -0.3449 0.0335 -0.7224
(0.2233) (0.2168) (0.1950) (0.6081) (0.5788) (0.5600)
MMUse_Female 0.0136 0.0341 -0.0092 1.1051 -0.0795 -0.4421
(0.0263) (0.0256) (0.0247) (0.9561) (0.8912) (0.8221)
Controls Included YES YES YES YES YES YES
Female X Controls YES YES YES YES YES YES
N 8665 8665 8665 8665 8665 8665
pr2 0.0841 0.1162 0.1809
Wald test of Exogeneity 4.05 6.79** 22.85***

Note: Dependent variables save for emergency, save regularly and access to emergency funds are dummy variables equal tteritsf aaspaned in the
affirmative and 0 otherwise. The variable of interest MMUser is also a dummy variable equal to 1 fandifentharwise. The coefficients reported in the table
are the average marginal effects of the use of mobile money on saving behavior. The controlsanetwded mobile, financial literacy index, financial advice
source, rural, age, female, no education for female household head, income, emplogathlegtd, married, income earners, savings as a percentage of income,

financial access controls. The femadgiable is the individual characteristic of interest hence not included in the coRtsblsst Standard errors in parentheses.
p<0.10,” p<0.05,™ p<0.01
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Table 3.5c: Saving Behaviour andEducation vs No Education

IV Results
Q) (2 3 (4) ) (6)
MM_usage 0.0720 0.0275 0.0067 0.0720 0.0275 0.0067
(0.0165) (0.0161) (0.0153) (0.0165) (0.0161) (0.0153)
MMUse_NoEducation -0.0610 -0.0142 0.0127 -0.0610 -0.0142 0.0127
(0.0318) (0.0311) (0.0311) (0.0318) (0.0311) (0.0311)
Education_None -0.4622 -0.3902 -0.3185 -0.4622 -0.3902 -0.3185
(0.5556) (0.4538) (0.4123) (0.5556) (0.4538) (0.4123)
Controls Included YES YES YES YES YES YES
No Education X Controls YES YES YES YES YES YES
N 8665 8665 8665 8665 8665 8665
pr2 0.0879 0.1190 0.1789
Wald test of Exogeneity 2.32 7.25%* 19.32%**

Note: Dependent variables save for emergency, save regularly and access to emergency funds are dummy variables equal tieritsf aaspaned in the
affirmative and 0 otherwise. The variable of interest MMUser is also a dummy variable equal to 1 fandifentharwise. The coefficients reported in the table
are the average marginal effects of the use of mobile money on saving behavior. The controlsanstwded mobile, financial literacy index, financial advice
source, rural, age, female, no edumafior female household head, income, employedeseffloyed, married, income earners, savings as a percentage of income,

financial access controls. The no education variable is the individual characteristic of interest hence not includezhiroly@&abust Standard errors in
parenthese$.p< 0.10,” p< 0.05,” p<0.01
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Table 3.5d: Saving Behaviour and High vs Low Income

IV Results
(1) 2) 3) (4) ) (6)

MM_usage 1.1521 1.9907 3.3529 1.4050 2.2096 2.6355

(0.7919) (0.6041) (0.3122) (0.7434) (0.5017) (0.4080)
MMUSe_Low 0.4474 0.0442 -1.1961 -0.3844 -0.2912 -0.1850
Inc

(0.6335) (0.6134) (0.6110) (1.0064) (0.9656) (0.9956)
Povertylndex_ -0.4433 -0.2562 0.2819 -0.4862 -0.2281 -0.5800
Poor

(0.5859) (0.5662) (0.5216) (0.9753) (0.9230) (0.8862)
Controls YES YES YES YES YES YES
Included
Low Income X YES YES YES YES YES YES
Controls
N 8665 8665 8665 8665 8665 8665
pr2 0.0852 0.1166 0.1874
Wald test of 2.20 7.48** 13.48***
Exogeneity

Note: Dependent variables save for emergency, save regularly and access to emergency funds are dummy variables equal tteritsf aaspaned in the
affirmative and 0 otherwise. The variable of interest MMUser is also a dummy variable equal to 1 fandifentharwise. The coefficients reported in the table
are the average marginal effects of the use of mobile money on saving behavior. The controls aneludall age, female, education none, no education for
female household head, income, employetf;employed, married, income earners, savings as a percentage of income, financial access controigcdmdow
variable is the individual characteristic of interest hence not included in the coRtblsst Standard errors in parenthespss 0.10,” p< 0.05," p<0.01
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3.5.3.1 Rural vs urban

The disadvantaged rural household is assumed to have limited access to financial services and
products that would enable its saving behaviour. The use of mobile money nuifeseace

in saving behaviour of rural households improving the likelihood for emergency savings by 7
percentage points and 1.2 percentage points for regular savings though the latter results are not
significant. However, the IV results are significant fwoth regular savings and access to
emergency funds. This can be explained by the fact that presence of mobile money agents is
very important to enable one make deposits into their mobile money account. Therefore, the
nearer a mobile money agent is to Hwsehold the higher their likelihood to save regularly

using the mobile phone and similarly be able to access emergency funds.

3.5.3.2 Female vs Male

For women the ability to save for emergencies is increased by 5.8 percentage points for users
of mobile moneyThe resulting coefficient is positive with a slight significance (10%). This
result agrees with the hypothesis where women when provided with a relatively personal
method of holding money they will be in a better position to improve their financial siuati
However, saving regularly is seemingly not affected by the use of mobile money. This may be
because the women already had saving mechanism for their households prior to the introduction

of mobile financial services.

3.5.3.3 Educated vs less educated

The resutks displayed show that there is no significant difference between an individual with a
basic education and one without when it comes to regular savings. However, the level of
education matters when it comes to an individual having emergency savingseHessh
educated individual mobile money has a positive significant influence on their ability to save
for emergencies, improving it by approximately 7.2 percentage points. Similarly, for access to

emergency funds, mobile money does not make a differetsedrethe two groups.
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3.5.3.4 Low vs High Income

It is assumed that individuals with low incomes may find mobile money innovation a
convenient and more accessible way to save money as in comparison to other formal saving
mechanisms. This is mainly because majoof the financial services and products are
inaccessible to them because of cost. The reported result agrees with this assumption. The
resulting coefficient for the variable of interest (MM User) has a positive and statistically
significant effect on samg regularly and being able to access emergency funds. Higher income
individuals are more likely to save regularly by 200 percentage points and be more likely to
access emergency funds by 330 percentage points as compared to low income individuals,

increaing the likelihood by 200 percentage points.
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3.6 IMPLICATIONS OF FINDINGS

In the event of a shock to income or the occurrence of an unexpected expense, most households
rely on savings to help them make ends meet or smooth consumption. Accor@hgst
Gjertson, ad Collins (2011)f two individuals of varying wealth capacity face financial shocks
equal in value and need to cut back the same amount on consumption, the wealthier individual
wi | | cut back on O0extrasd while the poorer
that the need to encourage savings among vulnerable households to enhance their financial
well-being is of paramount importance. It is however not sufficient simply to encourage savings
as sound financial behaviour there is also a need to make accesdibladable the means to

save. With the ubiquitous presence of mobile phones in countries where most households are
moderately to highly vulnerable, mobile financial services are being rightly given the forefront

i n enhancing i ndi thelitlefmdndabresburcesehey have. manag e

This paper considered the Kenyan population, with a 72% proportion of the adult population,
having a mobile phone and 66% using mobile money. The ugeRESAhas evolved from

being a simple money transfer mecisamto providing a payment system and most recently a
platform for banking services. The information from the household survey, empirically
analysed and discussed here confiMmawczynski (2010)on the evolving consequences of

mobile money use. Overall households using mobile money have on average improved

i ndividual s6 abil ity t dorwaspedfic ush @ spedaficallydon a r
emergencies. The ability of individuals to hold money on their phone where it is safe and
relatively easy to access when the need arises enables the household mitigate shocks arising

from unexpected events.

From tre descriptive statistics 33% and 26% of the respondents consciously use their mobile
money account to save for emergencies and make regular savings respectively. With this

relatively large proportion of respondents relying on their mobile phone to sanekés
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economic sense for Safaricom to continually encourage use of {Bewdri platform. The
implication here for the household is their increasing earning on their savings through interest.
The statistics here show that only 15% of the respondentstieeane of the mobile banking
services MShwari or KCBVI-PESA It would be interesting to further this study with a focus

on the uptake of the mobile banking services provided by Safaricom. As a starting point | ran a
logit regression to determine whatndi of profile a user of these bamkegrated mobile

financial services has. The results are presented intdileappendixB2.

With regard to individual characteristics that put one at a financial disadvantage (female, rural,
lowincomeandlesseduat ed) mobil e money use significant
and likelihood to have emergency savings and regular savings. It also improves their ability to
access emergency funds given that thele can s
phones. It is however important to mention the significant role that the mobile money agent
plays with regard to accessing emergency funds. The shorter the distance the household is from
the mobile money agent the higher ghvebability ofmobile moneyse for the household. In

this regard Safaricom is continually improving accessibility of the mobile money agents with

increased agents especially in rural areas.

This paper makes two main contributions: (1) extending saving behaviour research among
vulneable households in Kenya and (2) in the wake of improved financial inclusion using
mobile financial services, | examine the extent to which mobile money use influences
househol dsd saving behaviour. I n thiof regar

mobile technology with regard to use of financial service.
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3.7 CONCLUSIONS

In Kenya as in most developing countries, limited access to formal financial services and
products leads individuals to rely mainly on informal mechanisms of saving the little money
they have to spare. With a predominant use of informal saving mechameshketinood that
households are unable to insure themselves against shocks due to unexpected events increases.
This handicapping of the household in turn negatively influences its economic activity and
hampers economic growth or development on both aon@nd macro level. In this regard,
providing a safe, convenient, affordable and easy to use device or mechanism for saving can
reduce the householdsd vulnerability of the
reduction in vulnerability can ga long way in poverty reduction amdimprovngp eop |l e 6 s

financial wellbeing.

Using the FSD nationally representative household survey data set of 2016, this paper analysed
the influence that mobil e money uthagusdrsso on h
mobile money overall have a higher likelihood to save on a regular basis, save for emergencies
and be able to access emergency funds faster thawmiseos. In addition to this general
implication, disadvantaged groups of females, rbesed low income and less educated
individuals were also better placed to have savings especially for emergencies if they were users

of mobile money. With the ever increasing need for households to be able to mitigate shocks

or smooth consumptiofdack and Suri 2014mobile money makes an important contribution

to the question of how households manage their financial resources. This iyherentl
encompasses the financial inclusion issue faced by majority of the population in developing

countries.

In Kenya the rapid adoption of mobile money proved that people are searching for financial
services and products that cater to their needs. In aapevgleconomy with a majority of

people constituting the middleand lowefincome levels, and sparse population making
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investment in physical banking infrastructure uneconomical, mobile technology can be said to
be the panacea of these lands. The situagigimilar in Burkina Faso as documentedkyy
Rugemintwari, and Sauvig2016) Several other functionalities have over time also deeelop
through theM-PESAplatform which is a proof of both supplier and demand led innovation.
With the fairly recent introduction of the banking services on the mobile phone through M
Shwari and KCB MPESA, | propose further analysis of household finandialvlmair with

reference to these mobile banking mechanisms.
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ABSTRACT

In this paper | examine financial literacy and saving for retirement in Kenya using the household
survey of 2016 from FinAccess Kenya. | use probit regressions to determine the effect financial
literacy has on individuals saving regularly as well as saving for retirement. My findings show
thathouseholds with higher levels of financial literagyl tend tohave a highelikelihood to

save on a regular basis and subsequently save for retirement. | find that women, the less
educated, ruradnd lower income households tend to have lower levels of financial literacy
measured by both knowledge of financial cqptseand effective numeracinasmuch as this
disparity exists between the groups with regard to levels of financial litetheye is
interestingly neither locatiotgisparity between rural and urban househalotlsgender disparity

with reference to savingo investigate the nexus of causality between financial literacy and
saving for retirement, | develop an instrumental variable approach by using the proximity of a
household to the nearest public secondary school. | find a positive effect of finaecaayli

on saving for retirement.
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4.1 INTRODUCTION

From a conventional microeconomic perspective, a fully rational andmietmed individual

will make savings and consumption decisions in such a way that they consume less and save
more in times of high earning. These savings will be expected in turn to finance their
consumption when they are no longer able to earn an inc@nduring old age or retirement.

This optimization is necessarily complex given that the consumer must arrange his saving and
decumulation patterrt® smooth marginal utility over his lifetime taking into account survival
probabilities, expected labourcome, uncertain future pensions and social security benefits,
inflation rates, retirement ages and family negdssardi & Mitchell, 2006, 2007a)The task

of getting the savings/consumption ratio right and implementing timehpkbeen found to be

quite daunting and discrepancies between ideal and observed behaviour have arisen. In majority
of the case€ampbell,(2006) notes that these discrepancies can be rationalized and ignored,
however in poorer and less educated households the consequences of these discrepancies could
be devastatg. In this regard financial literacy and education trainings have been conducted to

equip consumers with the knowledge and skills required to make sound financial decisions.

According toLusardi & Mitchell, (2014) financial literacy refers to individuasability to

process economic information and make informed decisions about financial planning, wealth
accumulation, debt and peoss. Financial literacy has been found to influence financial
behaviour such as borrowiri@athergood, 2012; Japelli, Pagano, & di Maggio, 2013; Lusardi

& Tufano, 2015) saving and investmerffappelli & Padula, 2013; van Rooij, $ardi, &

Alessie, 2011ps well as wealth accumulatigBehrman, Mitchell, Soo, & Bravo, 2012an

Rooij, Lusardi, & Alessie, 2012)The studies aforementioned have been concentrated in
developed markets of the United States (US) and Europe where access to financial products and
services is fairly high. In areas where financial inclusion issstilirdle being crossed especially

due to cost barriers, there is evidence showing that in addition to price and other confounding
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factors, financi al knowl edge has a high pred

products and servicé€ole, Sampson, & Zia, 2011)

Financial literacy studies analysing its effects on financial behaviour in developing countries
have been few and far betwe@ule et al.(2011)conducted a study of India and Indonesia on
the effects of price and knowledge financial behaviour, in Turke§evim, Temizel, & Ozlem,
(2012) conducted a study to determine the effects of findnderacy on househol ds
borrowing behaviour. In suBahara Africa (SSA) the studies are similarly scarce mainly due
to the lack of available and reliable data. In RwaBdginzoga, Blie, & Lensink,(2016)
studied the effects of financial literacy among rural household$/amendo & Mutsonziwa,
(2017)conducted a study of financial literacy effects on saving behaviour among Zimbabwean
households. The dearth in financial literacy research from developing counsriesdmecaused

by a lack of comprehensive and reliable data. Howesiace the emergence of the global
financial inclusion databasé@®emirgucKunt, Klapper, Singer, & van Oudheusden, 204/%)

the Financial Access Survéysmore nationally representative data has been collected and can
be used to asss, albeit not fully, how households make financial decisions subsequently

influencing their behaviour.

The recent global financial literacy survey Kiapper, Lusardi, & van Oudheusdg2015)

offers an insight into the levels of financial literacy around the world. Developing countries
were found to be on the lower end of the spectrum with the lowest levels of financial literacy.
Kenya was found to have a financial literacy level of 38%. In proviegcase for financial
literacy in developing countriedliller, Godfrey, Levesque, & Stark, (200%}atel that
increasing the level of financial knowledge and understanding of consumers gives them the

skill set needed to evaluatedanompare financial products available to them and make the

22 These are nationally representative household surveys conducted in different cycles. In Kenya these are
conducted by Financial Sector Deepening Kenya which is mandated by the FinMansks t t hat fAownso t
FinAccess and FinScope surveys.
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choice that best fits their needs. Expanding the view to the benefits of consumer financial
literacy on the financial system, where consumers are knowledgeable service providers are kept
in checkto provide more appropriately priced and transparent services as the consumers will
be asking the right questions, compare options and negotiate more effectively. This in turn
pushes governments and oversight authorities to provide acceptable marketdstamdia

reduce the possibility of people getting duped in financial s¢htitier et al., 2009)

With improved financial inclusion in developing countries, previouslyosanderserved
households have higher levels of access to financial products and services. Witbess ac
comes a need to increase individual s0 under s
possible for them to demand and use the instrument that best fits their needs. As previously
mentioned there has also been an improvement in data colldatoargh household surveys

that give one an insight into the financial lives of individuals at household level. In this paper |

use the FinAccess household survey of 2016 to determine the influence financial literacy has

on household saving for retiremenbtong the Kenyan population

Financial literacy was measured using two metrics; one is a financial literacy index constructed

as a composite measure of knowledge and understanding of financial terms and concepts,

i ndividual s6 att i tandiedividualépepedsityttchsave.rThefseconrain c e s
metric was individual sé effective numeracy
division and interest rate calculation. Savings for retirement was measured based on an
individual planning to draw on gengs to finance their retirement. For one to be able to draw

on savings they need to be saving regularly. To this effect | ran a regression to check the

influence financial literacy has on saving regularly.

My findings show that financial literacy hagpao s i t i ve and signi ficant

propensity to save regularly and to save for retirement. These results were after controlling for
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demographic and socioeconomic characteristic
financial decisionsOf these characteristics the most significant were education, income and

use of mobile money. To counter possible bias due to endogeneity found in a lot of financial
literacy research, | ran an IV regression. The results were also positive and sigfificant
financial literacy index in the second stage, confirming the initial results. This paper attempts

to add to the pool of emerging financial literacy research in developing countries to reduce the
dearth in literature in these countries. Its secondritaniton to literature is in the replicating a

financial literacy index, albeit customized, to measure household financial literacy. This is
consistent with work byHilgert et al. (2003; Lusardi & Mitchell (2014); Murendo &

Mutsonziwa(2017); van Rooij et al(2011)

The rest of the paper is organized as follows: section 2 presents a review of literature, section 3
describes the data and sets out the methodology used for analysis, section 4 reportssthe resul
and a discussion of the findings, and section 5 concludes and provides implications of the study

and suggestions for further research.
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4.2 LITERATURE REVIEW

4.2.1 Financial Literacy around the World

The concept of financial literacy has been debated theepast decade and a half with one of

the main tasks being to come up with an encompassing definition. Financial literacy is best
considered as a construct where individual s?o
terms, services and institutionenverges with their ability to use it to make sound financial
decisions. The concept of financial literacy has been discussed and measured across various
countries with majority of the woff done in the US and Europe as well as Asian countries.

From thesestudies it has become evident that financial literacy affects financial decision
making and subsequently financial behaviour. It has therefore become necessary to comprehend
the extent to which people around the world understand basic financial cofieegzsdi &

Mitchell, 2014)

Unt i | the 2015 Standard & Pooroés Gl obal Fi
Survey), a compremsive global gauge of financial literacy did not exidapper, Lusardi, &

van Oudheusden, (2016dnducted a global financial literacy survey to find out on average

what segment(s) of the global population had an understanding of basic financial concepts and
those who did not. From their surveiglapper et al., (2015jound that among the global
population individuals who were wealthy, more educated and used financial services had higher
levels of financial literacy than their counterparts. Given the complekftnancial markets in

terms of the products and services available to consumers, financial literacy skills are of
paramount importance to enable consumers make the right financial decisions for their well

being.

23 (Behrman, Mitchell, Soo, & Bravo, 2012; BucHéoenen & Lusardi, 2011; Jappelli & Padula, 2013; Klapper,
Lusardi, & van Oudheusden, 2015; Lusardi, 2012; Lusardi &ditc2014; Seim, Temizel, & Ozlem, 2012;
van Rooij,Lusardi, & Alessie, 20097an Rooij, Lusardi, & Alessie, 2012)
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In their gauge of global levels of finaial literacy,(Klapper et al., 2015pund that only 1 out

of 3 adults worldwide were financially literate. This means that approximatelthivets of the

global population is financially illiterate. They also established that in addition to the levels of
illiteracy being widespread, there were huge variations among countries (developing vs more
developed) and groups. For instance, women respondents withléwsks of income as well

as lower levels of education were found to have a higher likelihood of suffering from financial
knowledge gaps. The variations among the groups were found to be consistent for both
developing counties as well as countries whasanicial markets were well developed. When

they compared within groups, they found that respondents who had higher levels of financial
literacy had a number of things in common despite their domicile. For example, use of formal
financial services tends tegerally increase where individuals were more financially literate.
However, the relationship can also go the other way where use of financial services leads one
to increase their financial knowledge. Meaning that if two poor households are compared,
wherethe respondent uses a formal savings mechanism e.g. bank account or mobile money
system, they will have a higher level of financial literacy than the respondent of the other

similarly poor household who does not have a bank account or mobile money account

Financial | iteracy has also been found to be
well-being. In a survey on Dutch householdsn Rooij, Lusardi, & Alessie2012)analysed

the relationship between financial literacy and wealth. They found that higher levels of financial
literacy were associated with higher levels of wealth, a higher probability of the household to
invest in the stock market, to develop aisgs plan, and to plan for retirement. Using data

from 14 European countrigslappelli & Padula2013)analysed the effect of financial literacy

on wealth and saving. Consistent witan Rooij, Lusardi, & Alessie, (2009nd Lusardi,

24 The study used data from Austria, Belgium, Denmark, France, Greece, Germany, Italy, Netherlands, Spain,
Sweden, Switzerland, Czech Republic, Poland and Ireland.
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(2012)they also found a positive drsignificant correlation between financial literacy and

wealth as well as savings decisions.

4.2.2 Economic Importance of Financial Literacy

Where people lack understanding of basic financial concepts, there is a tendency to make less
informed financial decisions. This means that individuals are not well equipped to make
decisions related to financial management, i.e. choices with regardng sad investments,
borrowing and retirement planniigiglapper et al., 20150ver the years, evidence has showed
that financial ignorance carries significaobsts. Lusardi & Tufano (2015)found that
financially illiterate households spemore on transaction costs, get caught up in bigger debts
due to inflated borrowing and incurred higher interest on loans. In addition to this they were
also less likely to be set up for retirement. Financial literacy has overtime been found to be
crucialin helping consumers save enough or make investments to provide adequate income in
retirement. In this regar@8ehrman, Mitchell, Soo, & Bravo, (2012pund that financilly

illiterate consumers had accumulated less wealth than the financially literate for their retirement

With reference to households making informed consumer choices, evidence from various
settings has shown the need for financial literacy. For instzarc&ooij, Lusardi, & Alessie,
(2011)found that households with higher levels of finantitaracy participated in the stock
market whereas those lacking basic financial literacy skills did not participate in the stock
markets. Further with reference to participating in financial markets financially illiterate
consumers tended to choose mufuald with higher fees because they did not understand the
financial terminology(Hastings & Tejed&Ashton, 2008) This particular study found that
financially illiterate consumers needed the concepts to be broken down in simpler terms. This
level of financial ignorance puts the individuals at a disadvantage as they are not able to engage

with financial markets when there is no one to explain the concepts and terms. Similarly, in the
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survey used for this paper, the financial literacy questwere language restricted to also test

the interaction of households with financial terminology.

4.2.3 Financial Literacy in Developing Countries

For majority of the poorer population especially in developing economies the first hurdle that
needed to be overcamwas the lack of access to financial product and services. In SSA
countries the rate of financial development was especially slow. This was found to be mainly
due to the relatively wide financial inclusion gaps in comparison to other developing countries
(Allen et al., 2014)In this regard a lot of financial inclusion surveys in African countries were
concentrated on determining the level of access or lack thereof and come ugotittioa to

the access problefAllen et al., 2013, 2014)The transformative innovation of mobile money
that started in Kenya through-PESAhas continued to grow through more ctigs in Africa

and in the world. The use of mobile money has seen previousiy-under banked segments

of the global population gain access to financial products and services that they previously could
not accesgAker & Mbiti, 2010; Dermish, Kneiding, Leishman, & Mas, 2011; Gray, 2006;

Morawczynski & Pickens, 2009)

Financial inclusion is more a means to an end rather thendm itself. Improved access to

credit and savings facility, for example through a mobile money service provider, is only a first
step to participating in the financial system. In this re@@ethirgucKunt, Klapper, Singer, &

van Oudheusden, (201%®stablished that with access financial services such as credit,
savings, payments products as well as investment options, individuals need to make responsible
choices tsafeguard hei r f a mi I|-beiegslbis tHetefore imgortantdor geople who
make use of financial services to be financially literate. This has come to the forefront especially
in the wake of the financial crises caused in part by poor financial deaisikimg leading to

over indebtedness due to financial illiteracy.
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In developing countries financial servicproviders have expanded the range of products
available to the previously wor-underserved population. Researchers and policy makers have
found tat lack of financial knowledge with regard to use of these financial instruments is a
major underlying issue due in part to their complexity. Accordingefela, (2010)¥inancial

literacy is the empowering and enlightening of consumers, making them knowledgeable about

finance in ananner that is relevant and beneficial to their lives or circumstances.

Evidence from an experiment Bple et al.(2011)among Indonesian househoklowedhat

in addition to price, financial literacy has a significantpredt i ve abi |l ity for ho
for financial products. They found a positive correlation between financial literacy and
househol dsd probability to openSaanagh etias,e a b
(2016)found that farmers who had undertaken a financial literacy training were more inclined

to open a savings account as well seek advice to take up a loan for farm equipment financing.

In determining the effects of financial literacy orvisg decisionsMurendo & Mutsonziwa,
(2017)found that among the Zimbabwe population, improved financial literacy increased the

probability of a household holding savings.

Whereas households are aware that their lack of knowledge about financial products and
services negatively affectsein interaction with financial instruments, the use of financial
education programs has produced mixed results. The main reason for this, albeit the positive
results on financial decision making following financial education is that the opportunity cost
of being absent from work to attend a financial education program is too high. This is especially

the case for poor and rural househdfdsle et al., 2011)

In an attempt to narrow the gap in the literature on financial literacy effects on household
financial decision making in developing countries this paper uses a survey of Kenyan

households to determine the link between financial literacy saving for cotiearimpold age.
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4.2.4 Financial Literacy and Retirement Planning

Prior research has shown that there is a strong link between financial literacy and planning for
retiremen{Lusardi & Mitchell, 2005, 2006, 2007b, 2011&R)nancially literate individuals will

tend to save and make investments in their working years in order to prepare themselves for
retirement . However the individual sdé tendenc
income and to calculate tla@nount they need to save taking into consideration several factors

that confound their income and saving abilitysardi & Mitchell (2006, 2007ajound that the
computational burden f or c cchosvhattleeyreeededdosédvg et i
for retirement posed a daunting task to them. For majority of the households, any computational
discrepancies can be easily rationalized and ignored as is often the case in standard finance
theory. However for households withwer levels of income and education not getting it right

can have potentially serious consequeriCasnpbell, 2006)This means that individuals need

to be relatively well prepared to enable them figure out their financial planning given their

current financial situation with reference to income amount and source.

Though important financial literacy is not the only influencer of household financial decision
making. Sociodemographic characteristics of age, gender, income, education and ethnicity play
a significant part as well. Some studies have focused on fihditeriacy among these groups
especially women and the yourgisardi, Mitchell, & Curto, (2010jound that young adults

were severely financially illiterate with less than one third of the sample being able to carry out
the inflation, riskdiversification and interest calculations. In the same study women proved to
also be at a disadvantage with reference to financial literacy. The differences in literacy between
the sexes persisted despite the authors controlling for other sociodemoghrephiteristics.

In further studies on financial literacy and women it has been found that women are consistently

at a disadvantage with regard to financial capability. This encompasses the different areas of
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financial inclusion, financial knowledge anadusehold financial decision makir{fgusardi,

2006; Lusardi & Mitchell, 2008)

However, women have also been found to be more honest than men in gauging their financial
literacy. Womenhave been foundhore likely than men to admit that they did not know how to
calculate the fiancial literacy questions or were unfamiliar with a financial térosardi &
Mitchell, 2008; van Rooij etla 2011) This limited level of financial literacy among women

has contributed to their being locked out of participating in the stock markets as well as making
use of most of the other formal financial products. In addition to the participatindineheial

markets or lack theredfusardi, (2006)n one of her earlier papers found that among the female
respondents majority of the women lacked the capability to plan for retirement successfully.
This is despite the fact that women generally live longer than men, have shorter careers and
have lowe wages. This interconnectedness creates the need for increased financial literacy to

enable more households engage in the financial system for the benefit of the macro economy.
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43 METHODOLOGY

4.3.1 Data Description and Summary Statistics

The data used for this paper were drawn from the 2016 nationally representative FinAccess
household survey. Similar to the other papers in this collection of essays the surveys were cross
sectional hence it was not possible to establish a trend or crpateebdue to the differing
households interviewed in each survey round. This most recent survey was selected for this
paper because there were more questions relating to financial literacy as compared to the
previous surveys. The final sample of houset@lth completed responses in the survey were
8,665 with a respondent age of 16 and above. The aim of this paper was to establish to what
extent financi al |l iteracy influences househo
remove the respondesivho were below the age of 20 and above the age of 60, which in total
were 1,925 respondents. After deducting thhespondentd, was left with a sample size used

for analysis at 6,740.

Over the past ten to fifteen years research has found that halseldol f i na n dnteal wel 1
alia highly dependent on their levels of financial awareness and understanding of financial
concepts. This paper complements the paper on mobile money and household financial
behaviour using the same data set but focusintp@financial capability element of financial

literacy. To minimize missing values bias and to achieve completeness of variables the multiple
imputation technique was employed with reference to the variables of interest. This means that
responses to questis on financial literacy knowledge of terms, effective numeracy and
responses with reference to retirement planning, i.e. saving behaviour and social security were

checked for completeness.

Control variables for household demographics and semdmomic characteristics were
included in the empirical model. These too were checked for completeness. In addition to these

characteristics, | included use of mobile money. Given the context of the study, the use of
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mobile money has become a renowned phenomem@adess to financial services. In addition
to access, the use of mobile money has been found to also have a predictive ability for a
househol dds propensi ty t44 below displays then summadryl y

statistics.

Table 41: Summary Statistics

Variable Obs. Mean Std. Dev. Min Max
Dependent Variable

Saving Regularly 8,595 0.5375 0.4986 0 1
Saving for Old Age 8,665 0.3184 0.4659 0 1
Household Demographics

Rural 8,665 0.5600 0.4964 0 1
Female 8,665 0.6095 0.4879 0 1
Age 8,665 37.1972 16.5707 16 100
No formal Education 8,665 0.1802 0.3843 0 1
Primary Education 8,665 0.4460 0.4971 0 1
Secondary Education 8,665 0.2788 0.4484 0 1
Tertiary Education 8,665 0.0950 0.2932 0 1
Household Size 8,665 4.3918 2.4855 1 20
Married 8,665 0.6057 0.4887 0 1
Socioeconomic Characteristics

Income 8,665 6000.00 181924.60

Wealth Quintile _ Poorest 8,665 0.2229 0.4162 0 1
Wealth Quintile_Second Poorest 8,665 0.1867 0.3897 0 1
Wealth Quintile_Middle 8,665 0.2000 0.4000 0 1
Wealth Quintile_Second Wealthies 8,665 0.1967 0.3975 0 1
Wealth Quintile _Wealthiest 8,665 0.1938 0.3953 0 1
Employed 8,665 0.1950 0.3963 0 1
No. of Income Earners in househo 8,665 1.2537 0.7554 0 6
Savings as a percentage of Incom: 8,479 0.2354 1.4131 0 100
Use of Formal and Informal

Saving Mechanisms

Mobile Money Use 8,665 0.6595 0.4739 0 1
Savings_ SACCO 8,665 0.1124 0.3159 0 1
Savings_MFI 8,665 0.0306 0.1722 0 1
Savings_ROSCA 8,665 0.3139 0.4641 0 1
Savings_Bank Account 8,665 0.0901 0.2864 0 1

*The median is reported for household gross income not its mean
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4.3.2 Descriptive Statistics

| describe the responses to tieancial literacy questions across a set of household socio
demographic characteristics using the ey ttest difference in means between different
groups. The gender distribution was 48% to 52% male to female, average age rangd8 of 26
years. Of theespondent, majority were rural dwellers at 63% with the main source of income
being agriculture at 32% of the respondents. Only 12% of the respondents were employed and
18% ran their own businesses. The rest were either dependent, casual workers or had no
established source of incoméhe descriptive statistics on the responses to knowledge of
financial termsas well as responses on numeracy are displayed in tables in apfdratix

C5respectively.

With regard to r esponddnbelsvodispldyd aesammary e howu me r
well the respondents did with reference to answering the mathematical questions. Majority of

the respondents, approximately 40% answered none of the questions correctly. Only 27% of
respondents managed to get both questeamrect. The remaining 33% answered either one of

the questions correctly. The division question was better performed at an average of 58% of
respondents getting the answer correct. The interest rate question was relatively poorly
performed with39% an82 % of respondents either stating

incorrectly respectively.
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Table 42: Summary Statistics for Effective Numeracy

Panel A: Division Mean in % Frequency
Division Correct 8,665 57.7 4997
Division Incorrect 8,665 219 1901
Division Don't Know 8,665 204 1767
Total 100 8665
Panel B: Interest Rate

Interest Rate Correct 8,665 299 2593
Interest rate Incorrect 8,665 315 2726
Interest rate Don't know 8,665 38.6 3346
Total 100 8665
Panel C: Overall

All Correct Answers 8,665 26.98 2338
Only One correct answer 8,665 33.63 2914
No correct answer 8,665 39.39 3413
Total 100 8665

Note: This table shows summary statistics for the performance of the two financial literacy questions
measuring numeracy. It displays the frequency in percentage and the proportion of households with

respect to whether they got the questions correct, incomectedi d n 6 t

know.

Panel

question and Panel B to the interest rate calculatiomdtiition, the overall performance on both

questions is summarized in panel C.
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4.3.3 Financial Literacy and Household Demographics

Financial literacy is described here from two angles first based on a simple, albeit subjective
index of financial knowledge second a mathematical measure gauging the ability of
respondent sé numeracy skill s. To diémnaxialr e t he
terms by individuals, | constructedbasicfinancial literacy index. This index constitutes 12

terms (savings account, National Social Security Fund (NSSF), National Health Insurance Fund
NHIF), Investment, Inflation, Interest, Credit RefeztenBureau (CRB), Pension, Shares,

Nairobi Securities Exchange (NSE), Mortgage, and Collateral). Usingnihex, | assess

financial knowledge based on the total number of terms that the respondent responds in the
affirmative. The higher the number of resiges in the affirmative the higher the level of basic
financi al knowl edge. I n addition to the indeé

savings terms against the set of household demographics.

With reference to householdsd numeracy skil
questions: one on division and the second on interest rate calculation. The responses possible
were ACorrecto, Al ncorrecto and fidfeope@tt Know
generally not numerate with respect to performing calculations that have percébisgedi,

2012) The distribution of financial literacyand effective numeracgcross demographic

variables of gender, location, age and education are displayed in paagtentlix @ and C5

respectively

4.3.3.1 Financial Knowledge and Effectindumeracy by Location

Urban dwellers had on average higher levels of financial knowledge with a mean of 6 terms

and rural dwellers were on average familiar with 5 terms. The most understood terms were
ANSSFo at 72% of t he r urrbhanrespendepts and & cornksneda n d
average of 79% for the sampl e. ASavings acco

with 69% of the rural dwellers and 85% of urban dwellers being conversant with the term. The
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least understood terms by the resporglennve r e A NSEO with a combined
sample and only 26% of rural dwellers and 43% of urban dwellers knew and understood the
term.lncontrast to the NSE term however, the tet
with a combined averagof 65% where rural dwellers had a mean of 57% and urban dwellers
averaged at 75%. These findings are similar to those in Rwanda where urban dwellers were
more likely to have had the opportunity to come into contact with financial terms and financial

institutions as compared to rural dwell¢&ayinzoga et al., 2016)

With regard to numeracy skills, the combined average of the respondents providing a correct
answer to the division question was 58%. Urbesellers had the upper hand here as well with

an average of 66% of the respondents answering correctly. Impressively respondents living in
rural areas recorded an average 51% for correct answers. The interest calculation question was
however, not as wellggformed as the division question. The respondents returned a combined
average of 30% for the correct answ&he distribution was similar with urban dwellers
performing better than rural dwellers returning an average correct answer of 36% and 25%

respectvely.

4.3.3.2 Financial Knowledge and Effective Numeracy by Gender

From the data male respondents had a relatively higher level of financial knowledge as
compared to female respondents. On average male respondents were aware of 7 out of the 12
terms as compared 5 for the female respondents. The most known and understood terms were
ANSSFo with a combined average of 79%, and A0
76%. Of the male respondents those familiar
avemge for the female respondents was 75%. F o
male respondents averaged 82% and the female respondents averaged 72%. The least

under stood t er ms wer e AfnCRBO and ANSEO wi t h

respectively.These findings are consistent with findings from financial literacy and gender
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research where women have been consistently found to have lower levels of financial

knowledge than mefChen & Volpe, 2002; van Rooij et al., 2011)

With regard to numeracy skills the division question was also better performed than the interest
calculation question reporting a combine average of 50% and 30% respectively. Male
respondents also performed better than their female counterparts for éstibrug Of the male
respondents an average of 69% got the division question correct against 51% of the female
respondents. For the interest calculation question 38% of male respondents and 25% of female
respondents recorded a correct answer on averagetréhd is consistent with the financial

literacy differences in gender reportedliysardi, 2006; van Rooij et al., (2011)

4.3.3.3 Financial Knowledge and Egttive Numeracy by Age

Based on the life cycle hypothesis and evidence from prior research, the rates of financial
literary increase with age then decline later with age. This means that older people are less
financially literate than middle aged ongdapper et al., 2015)in Kenya, the data reveals a
similar pattern with majority of respondents who are familiith at least 6 out of the 1@rms

aged 18 45. The trend increases gradually as one moves across the spectrum and plateaus
between the ages of 2645. It then starts declining culminating with the older generation,
respondents aged 55 yearsd above being familiar with an average of 4 outfidancial
terms.Wi t h regard to numeracy skills responden
increases gradually with age from 185 and is highest among the middle aged 3. It

then starts declining and lowest among the demographic 55yearsaiave. This somewhat

bell shape for age and financial literacy is consistent throughout the litgfzdarRooij et al.,

2011)

For the Kenyan cross section examined in this paper, on average 61% of the younger population
(1871 35) calculated the division question correctly. The migdjed group between 36 and 55

reported a 1 percentage point drop for those who got the calculati@ttc Among the older
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aged respondents only 35% of them were reported to have got the question correct. The interest
rate calculation was relatively poorly performed with the best age group having an average of
34% of its respondents having a correctaers The pattern here is a distorted bell curve since

the younger lot between 18 and 25 performed better than those ade@526A plausible
explanation here is that the former group is in an institution of higher learning and thus exposed
to these compations. In Kenya, the latter group constitutes mainly of graduates who are
seeking employment or negraduates who are casual labourers. This poses a likelihood that
the respondent who had just finished their national examination awaiting campus orirhas the
first job will be more conversant with the mathematical questions. The older respondents are

less likely to need the technical kndww of how to compute interest on a simple amount.

4.3.3.4 Financial Knowledge and Effective Numeracy by Education

The education household demographic was analysed based on the four levels of education
attainment possible; no education, primary level, i.e. 8 years of schooling, secondary level (14
years) and tertiary level either having a university degree or collptyeréh. Higher levels of
education are generally associated with higher levels of financial literacy proving a high and
positive correlation between education attainment and financial litéikdagper et al., 2015;

Lusardi, 2012; van Rooij et al., 2011)

Consistent with prior research, a positive correlation is establishedéevell where financial

literacy increases with increase in education level attained. This is true for both financial
knowledge and numeracy skills. On average respondents who had attained a tertiary level of
education recorded being aware of and undadhg the highest number of financial terms (9

out of 12).Respondents with no formal education recorded being familiar with only 1 out of 12
terms. From the analysis of individual terms, respondents were most familiar with the terms
ANSSFO andadcouaationgvs teh approxi mately 98% for

for respondents with no for mal education.
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ACRBO especially for those without for mal
level of financial knowledge improved as expected with increased level of education where

these terms recorded an understanding rate

With reference to numeracy skills the average respondents with correct answers recorded
increagd by 50% with each leap to a higher education levelirfstance of the respondents

who had no formal education 27% of these got the question correct. When compared to those
with a primary level of education the average percentage of respondents ettt easwers

leapt to 51%. Similarly, for secondary education (77%) and tertiary education (90%). For the
interest calculation question, the trend was the same, albeit smaller proportions of correct
answers. The range of correct answers was more comgpriessaterest rate calculation as
compared to division. The average correct answers ranged from 10% of respondents with no

formal education to 60% of respondents with a tertiary level of educat
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4.4 EMPIRICAL FRAMEWORK

Retirement planning is expected of all individuals as soon as they start their working life. It
entails one preparing themselves to finance their future when they are no longer gainfully
employed or able to run a business. Most financially literate insgdwill do either or both

of these things to ensure they have a safety net for their sunset years. They will either save
regularly and consistently or make investments in money generating ventures such as financial
instruments or real assets. These itmesit mechanisms ensure a constant stream of income

for the investor in terms of either rental income, interest or dividends.

From the data used respondents were asked how they intended to make ends meet in their old
ageand najority of the respondentspproximately 32%, stated that they will draw on their
savings. The second most frequent responses reéy®n family and children or run their own
business at approximately 15% for both. It was however worrisome to note that approximately
15% of respond@s had no plans at all for their old age. Given that the majority of respondents
stated relying on savings for their livelihood in old age, the analysis conducted for this paper
aims to determine the level to which (if at all) financial literacy influsrfo@usehold saving

behaviour.

The hypothesis tested to determine the influence financial literacy has on household saving for
retirement was:

If the likelihood to hold savings for retirement for both financially literate and illiterate
respondents doeont  di f f er , 1shbukd nat beesigrificantly dfferent flom zero.
However, if financially literate respondents have a higher likelihood to save for retirement then
this coefficient should be positive and significantly different from zerohis itegard the
relationships tested were:

1. Financially literate individuals will have a higher tendency to save on a regular basis.
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2. Financially literate individuals will have a higher tendency to sgwecifically for

retirement to finance their lives oid age.

4.4.1 Measuring Financial Literacy

Financial literacy was considered from two perspectives:reptirted awareness measured
using awareness and knowledge of financial t
their finances and their propensito save; and 2) a more objective measure using the

respondentsodé numeracy skil/

The subjective financial literacy measure was created as a composite score using the principal
component analysis from responses of questmnawareness of financial terms related to
savings and investments: Al nterest o, Aisavin
ANSEO, and Apensiono. The responses were bin
response and O otherwise. Peraaptio finances was measured using responses to questions
pertaining to how respondents dealt with money in their day to day lives (see app&ndix

The responses to each question were AAgreebod
andthenegaty 0. A total of six questions were usSe
propensity to save. To determinesdt hr ee questi ons on individua
regular savings and emergency savings were used. The response here as welrywas b
nature where 1 represented response AAgreebod

as a measure for financial knowledge and awareness.

The stability of this index was measured usfbpnb ac hés al pha where it
coefficient ¢ 0.76 which is above the average threstail@.60required for scale reliability.
Further discussion on thiadex is presented in append&l andC2 where the table of

eigenvalues is also displayed.
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The effective numeracy skilgeremeasured using twoathematical questions on division and
interest rate calculation. The questions were framed and asked as below:
1 You are in a group and win a promotion or competition for&K460,000. With 5 of
you in the group, how much do each of you get?
1 You take a loan of Ksh100,000 with an interest rate of 10% a year. How much interest
would you have to pay at the end of the year?
The possible responses tpo MDobnhdborgruecsttd oo
Knowo.
To avoid measurement error bias, all the responses are included in the equation. This means
that thet Do n 6 t rd§poose i3 neither considered wrong nor excluded or converted to
missing. Where a respondent got both questamrect, their effective numeracy was labelled
hi gh, one of the questions was middle effect

grouped together in the low effective numeracy category.

To further disaggregate the financial literacy variabten two OLS regressions to find out the
determinants of financial literacy for both the subjective responses and numeracy skills. These
regressions complement the individual assessment of financial knowledge in the descriptive
statistics section. Thislentification strategy followMurend & Mutsonziwa,(2017)in their

paper on financial literacy effects on household saving behaviour in Zimbabwe. The regression

estimation model was as follows:

008 b RO 1 06 1 Y6 - (1)

WhereFinLit refers to financial literacy both in terms of awareness and knowledge of financial
terms and effective numeraci and b, are the parameters to be estimated; and SG
represents a set of household characteristics that influence financial literacse The

characteristics include both demographics (age, gender, location, education) and
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socioeconomic characteristics (income source and size, use of formal financial institutions, use
of mobile money, wealth group). Two separate OLS regressions are rutirtctigisletermine
the predictors of financial literacy as measured by knowledge and by effective numeracy. The

results are displaydad tables4.3and4.4.

4.4.2 Measuring Household Saving Behaviour and Retirement Planning

To measure saving for retirement therigbles selected were based on responses to the

guestions on whether respondents were saving on a regular basis and how they expected to

make ends meet in their old age. The selected variables were in response to the following

questions:

1 Inthe last year, have you regularly kept money aside for a particular reason?
The possible responses here were either
AN/ AO. A binary variable was created witdt
answeredAge and O where the response was Disa
Knowo or AN/ A0 were negligible with a proc
from the model.
1 How do you intend to make ends meet in your old age?

Respondents had a selection of ®4gible options to choose from. For this paper, the
response to this question that was select
variable was created with the value set to 1 for those respondents who stated that they
will draw on savings in their oldge and O otherwise.

With the responses to an individual using drawing on savings for retirement planning being

binary in nature, | estimated the following probit model:

Dié@ p BT 1000 NIOSE T Y6 2)

WhereYi is the dependent variebfor household which takes a value of 1 if the respondent

reported saving regularly and relying on savings in old age and O otherwise. DC is a set of

135



control variables for the household demographic characteristics. SC is a set of controls for a
househb d 0 s socioeconomic characteristics, i
instruments including mobile money us@Lit represents financial literacy which is measured

using both awareness and knowledge of financial concepts and numeracy skills.
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45 RESULTS AND ANALYSIS OF FINDINGS

4.5.1 Determinants of Financial Literacy

Tables4.3and4.4report the OLS results on the determinants of financial literacy measured by
the financial literacy index. The two regressions differ in the education variable where in
regression (2) the education variable is disaggregated to show the individualiedeisation
attained. This was done due to the high correlation between education level attained and
individual financial literacy. Both specifications returned relatively high values forla@dR

low VIF levels averaging 1.36 and 1.57 for equationsa(l (2) respectively. The VIF range

was 1.0/ 1.91 and 1.10 2.94 for the specifications respectively.

The household demographic characteristics of location, and gender, are negative and
significant. The age variable measured using its natural log setumixed result for both
specifications. It is insignificant but negative for the first specification whereas it is slightly
significant and positive for the second specification. The negative specification implies a
declining level of financial literacgs one gets older. With the disaggregation of the education
variable the age variable is positive suggesting relatively higher levels of financial literacy as

one gets older and influenced by increasing levels of education attainment.

With reference to lcation, the demographic is negative and significant, suggesting that rural
households will have lower levels of financial literacy than urban households on average by
9%. This finding is consistent withaynzoga et al(2016)who found that households in rural
Rwanda had lower levels of financial literacy and less than desirable financial behaviour as
compared to urban dwellers. Simila@ple et al.(2011)found that households in rural India

and Indonesia, in addition to lower levels of financial access, were less financially literate and

could not bear the opportunity cost to undertake financial education programs. In addition to
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this rural dwellers weralso less likely to demand for financial products partly because of their
ignorancgCole et al., 2011)

Table 43: Determinants of Financial Literacy

1) (2)
Rural -0.0984 -0.0901"
(0.0350) (0.0343)
Female -0.5013" -0.4346™
(0.0336) (0.0331)
Log of Age -0.0555 0.0934
(0.0411) (0.0416)
Highest Education Level Attained 0.8887"
(0.0232)
Primary Education 1.6164"
(0.0559)
Secondary Education 2.4294™
(0.0620)
Tertiary Education 257747
(0.0702)
Log of Income 0.0575™ 0.0916™
(0.0141) (0.0139)
Employed 0.0299 0.1678™
(0.0477) (0.0453)
Self-Employed 0.1427" 0.1316™
(0.0410) (0.0399)
Married -0.0069 -0.0367
(0.0334) (0.0327)
No. of Income Earners in household 0.2226~ 0.1833"
(0.0214) (0.0210)
Mobile Money 0.8119™ 0.7352™
(0.0434) (0.0430)
Savings with Bank Account 0.1632™ 0.2393™
(0.0453) (0.0425)
Informal Savings Group -0.2838" -0.2389"
(0.0180) (0.0179)
Wealth Group_ Poorest -0.8492" -0.6814"
(0.0490) (0.0494)
Wealth Group_ Wealthiest 0.1073 0.2182™
(0.0465) (0.0446)
TV Possession 0.2028" 0.2160"
(0.0425) (0.0413)
Constant -2.1303" -2.6686"
(0.2075) (0.2128)
N 8665 8665
r2 0.5323 0.5527

Note: Dependent variable is an index of financial literacy (see appélitlior a discussion on the
same). The above are both OLS regressions determining the predictors of financial literacy among
households or lack thereof. Robust Standard errors in parenthese8.1,” p< 0.05,” p<0.01
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With regard to gender women have lower levels of financial literacy than men by approximately
50%. With the various education variables considered this level of illiteracy decreases by 7
percentage points. The intuition here is that where women have lagbksrof education, there

is a likelihood that their level of financial literacy will improve. In comparing this finding with
another SSA country, it is consistent with a study conducted in Zimbabwéulsndo &
Mutsonziwa(2017)who found lower levels of financial literacy among womkart in men.
Women being at a disadvantage with reference to financial literacy has also been found to have
a negative impact on their financial decision making and behaviour. They will thus be less likely
to participate in financial markets as well as tanpfor retirement in comparison to men

(Lusardi, 2012; van Rooij et al., 2009, 2011)

Given the expected correlation between education and financial literacy, | ran two regression
where one uses a variable that lists the education variable giving it a count value as the level
increase. The other specification uses a binary measure for each education variable where 1

represents a respondent having attained the particular levati@dteon and 0 otherwise. From

both specificatone ducati on i s highly significant and
financi al |l iteracy increases as onebs educat
i ndividual 6s financi al ' iteracy | evomrleveli ncr e s

increases from no formal education to tertiary level. From equation 2 a more specific result
shows the stepwise increase of the level of financial literacy by increase in education

attainment.

Access to formal financial services, e.g. savingugh a bank account and use of mobile
money also have positive and significant effects on individual financial literacy. With the
introduction of mobile money more households have been included in the financial products
and services bracket from which somere previously excluded. In this regard the awareness

of financial terms, availability of financial products and services as well as the ability to save
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with ease has become a rea(ityorawczynski, 2010; Mrawczynski & Pickens, 2009From

the results in tabld.3 the use of mobile money throutyh-PESA for instance, significantly

i ncreases individual sdé financi al |l iteracy by
Where individuals use finaradi products andservices,they become more familiar and
confident in them. With an increase in awareness of products and knowledge and understanding

of financial products and services, individuals tend to become more financially literate. This
result showghe important role that financial inclusion has in increasing household financial

capability by providing a channel for financial literacy.

In addition to access and use of formal financial services as a source of financial literacy, a
househol slodb of apetewsore was found to have a positive and significant effect,
improving the level of financial literacy by approximately 21% across both specifications. In
Kenya, there is a show that airs on-ufel evi si
where in the most recent production in 2016 that aired in 2017 and 2018, financial literacy
issues were discussed. These included matters on keeping farm records, budgeting and
computing simple investment costs for their farm animals and farm implenidre viewers

also had the opportunity to participate by sending questions through the mobile phone and
getting either private responses or aired response. This result is consistent with findings by
Murendo & Mutsonziwa, (200A¥her e simi |l arly a househol dés

Zimbabwe improved its levels of financial literacy.

4.5.2 Determinants of Effective Numeracy
Table4.4 reports the average marginal effects results of the probit regressions run to determine

the factors that i nfluence individual s num

25 Shamba Shapep directly translates td~arm Shapeipo. In this program selected farms dadmers are
given the opportunity to have their farms improved. The farmers also get training on simple farming matters
where they are taught on how to make the best use of their farm implements, to farm in the best way to utilize
learn simple record keam and accounting for farm inputs and match these with the output.
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gauge the respondentsd numer ac yangdlietady$or pr ov i

the paper. From the results presented in tdldléousehold demographics of gender, age and
education level were the most significant determinants. Interestingly location, albeit with the

correct sign, did not seem to matter for nurogrskills.

With regard to gender and age the coefficients are both negative and highly significant. Similar
to the financial literacy results female respondents also have lower numeracy skills in
comparison to men. The chance of calculating both matheshgtiestions correct was reduced

by approximately 8 percentage points. In considering each question individually, women were
less likely to compute the division and interest rate calculation questions correctly by 12 and 8
percentage points than men. Téessults are consistent withisardi(2006, 2012who found

that women fared generally more poorly than men in the financial fegaestions they
designed to determine levels of financial literacy and its role in financial decision making.
Interestingly though women performed better in the interest rate calculation question than the

division question when compared to men.

The age dmographic is also negative and highly significant with the likelihood of individuals

to calculate the questions correctly reduced as one became older. Age in relation to financial
literacy has been found to have a tstlped curve with a fairly flat taphere financial literacy

is highest and stagnates over the middle ages of the individual, between the ag&@f 186

this time individuals are also expected to be at the peak of their income generating years and

thus preparing themselves for retirem@ntsardi & Mitchell, 2007a)
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Table 44: Determinants of Effective Numeracy (Average Marginal Effects)

Division Interest Rate  High Numeracy
1) 2) 3)
Rural 0.0173 0.0114 0.0199
(0.0107) (0.0102) (0.0099)
Female -0.1210" -0.0836" -0.0816"
(0.0102) (0.0097) (0.0093)
Log of Age -0.1079" -0.0627" -0.0570"
(0.0121) (0.0123) (0.0119)
Primary Education 0.1069" 0.0647" 0.0370
(0.0147) (0.0165) (0.0161)
Secondary Education 0.2765" 0.2323" 0.2022"
(0.0168) (0.0177) (0.0172)
Tertiary Education 0.3827" 0.3299" 0.2948"
(0.0254) (0.0221) (0.0212)
Log of Income 0.0298™ 0.0151" 0.0188™
(0.0043) (0.0042) (0.0041)
Employed 0.0314 0.0261 0.0262
(0.0184) (0.0155) (0.0147)
Self- Employed 0.0320 0.0329" 0.0346"
(0.0126) (0.0119) (0.0114)
Married -0.0058 -0.0205 -0.0317°
(0.0103) (0.0100) (0.0096)
No. of Income Earners i -0.0020 -0.0103 -0.0159
household
(0.0065) (0.0063) (0.0061)
Mobile Money 0.0801" 0.0296 0.0276
(0.0114) (0.0118) (0.0115)
Savings Bank Account 0.0301 -0.0128 -0.0127
(0.0189) (0.0158) (0.0150)
Informal Savings Group 0.0012 -0.0121 -0.0065
(0.0056) (0.0054) (0.0052)
Wealth Group_ Poorest -0.0708" -0.0508" -0.0493™
(0.0131) (0.0141) (0.0138)
Wealth Group_ Wealthiest -0.0036 0.0039 0.0042
(0.0172) (0.0148) (0.0141)
TV 0.0644™ 0.0544™ 0.0645"
(0.0140) (0.0126) (0.0120)
N 8665 8665 8665

Note: The dependent variables for effective numer@lyision andinteresj rate are binary in nature

equal to 1 if the respondent had a correct answer and 0 otherwise. A dummy variable was also created
for overall numeracy where if a respondent got both turestorrect the variable was given a value of

1 and 0 otherwise. RobuStandard errors in parenthesegs< 0.05,” p< 0.01,” p<0.001

The education variable as expected had a positive and highly significant effect on the likelihood

that the respndent would calculate the questions correctly. This likelihood increases gradually

as the respondentsd

education

| evel i ncrease

level. The likelihood that one is highly financially numerate improye2%percentage points.
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The likelihood that the respondent will correctly compute the division question improves by 38
percentage points and 33 times for the interest rate question. The use of formal financial services
such as mobile money and bank accobatve limited to no significant effect on the
respondent s | i kelihood to answer the quest,|
However, access to a television improved the
approximately 18 22 percentage points. The intuition for the positive and signifieéfact of
television could be from the -wmd iwhiesr e rwige vaar

Afinancial trainingo through the practical e

With regard to the socioeconomic characteristics of income, poorer househpldgatidower

levels of financial numeracy whereas households with higher levels of income recorded higher
levels of financial literacy. The income variable returned a positive and highly significant result.
With the increase in likelihood of answering btk division and interest calculation questions
correctly, higher income individuals were likely to be more numerate by 2 percentage points as
compared to lower income individuals. Further using the wealth group variables, households in
the lower wealth goup were less likely to answer the questions correctly. The regression
returned a negative and highly significant result for the poor wealth group. Households that
were poorer were likely to have lower numeracy skills by approximatpBréentage points

and they were less likely to answer the questions correctly by 7 percentage points for division
and 5 percentage points for interest rate. This finding is consistentualihet al., (2011yvho

find lower levels of financialteracy among poorer households as weKlapper et al., (2015)

who found that among the emerging mari&tsnly 23% of the poor individuals were financial

literate as compared to 35% of the richer group.

26 The emerging market countries used in the S&P review of financial literacy around the world included the
BRICS economies. These are Brazil, Russia, India, China and South Africa. These being the major emerging
economies were used as a gauge against tjo advanced economies of the world.
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4.5.3 Financial Literacy Influence on Saving Behaviour

In the previous section | have discussed
this section | discuss the result of the probit regresdimatswere ran to establish the effect
financial literacy has on planning for old age. To do this laraet ofregressioato determine
financial literacy effect on individuals saving regularly ambther set to determine financial
literacy on theirsaving for old age. It was important to determine to what extent financial
literacy influences the saving behaviour which is required for one to have a stock of wealth for
later years. The sellts are displayed in tabk5. Financial literacy in these regrésss

encompasses both financial knowledge and effective numeracy, albeit as distinct variables.
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Table 45: Effect of Financial Literacy on Household Saving

(1) (2) (3) (4) (5) (6)
All Correct 0.0467" -0.0207
(0.0112) (0.0115)
Division Correct 0.0466" -0.0321"
(0.0109) (0.0107)
Interest Correct 0.0371" -0.0184
(0.0109) (0.0111)
Finlit Index 0.0437" 0.0429" 0.0439" 0.1102" 0.1111" 0.1101"
(0.0035) (0.0035) (0.0035) (0.0029) (0.0029) (0.0029)
Rural 0.0270 0.0271 0.0274 0.0086 0.0085 0.0085
(0.0109) (0.0109) (0.0109) (0.0107) (0.0107) (0.0107)
Female -0.0047 -0.0035 -0.0056 -0.0154 -0.0173 -0.0152
(0.0105) (0.0106) (0.0105) (0.0104) (0.0104) (0.0104)
Age -0.0079" -0.0079" -0.0078" -0.0076" -0.0076" -0.0076"
(0.0017) (0.0017) (0.0017) (0.0015) (0.0015) (0.0015)
Age-squared 0.0000 0.0000 0.0000 0.0001™ 0.0001™ 0.0001™
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
Education_None 0.0012 -0.0000 -0.0007 0.1821" 0.1799" 0.1823"
(0.0261) (0.0261) (0.0261) (0.0258) (0.0257) (0.0258)
Education_Primary 0.0046 0.0000 0.0016 0.0778" 0.0773" 0.0784"
(0.0193) (0.0192) (0.0193) (0.0205) (0.0203) (0.0204)
Education_Secondary 0.0260 0.0223 0.0246 0.0038 0.0048 0.0041
(0.0179) (0.0179) (0.0179) (0.0193) (0.0192) (0.0193)
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Education_Tertiary

Ln Income

Poorest

Middle

Wealthiest

Employed

Seltemployed

Married

No. of Income Earners

Savings%lIncome

Mobile Money

ref

0.0149"
(0.0046)

-0.0172
(0.0156)

0.0132
(0.0129)

0.0176
(0.0145)

0.0058
(0.0167)

0.0054
(0.0126)

0.0030
(0.0109)

0.0107
(0.0068)

0.0014
(0.0033)

0.0308
(0.0126)

ref

0.0144
(0.0046)

-0.0161
(0.0156)

0.0125
(0.0129)

0.0185
(0.0145)

0.0060
(0.0167)

0.0059
(0.0126)

0.0020
(0.0109)

0.0103
(0.0068)

0.0013
(0.0034)

0.0285
(0.0126)

ref

0.0151"
(0.0046)

-0.0176
(0.0156)

0.0130
(0.0130)

0.0184
(0.0145)

0.0058
(0.0167)

0.0057
(0.0126)

0.0020
(0.0109)

0.0103
(0.0068)

0.0014
(0.0033)

0.0306
(0.0126)

ref

0.0406™
(0.0045)

0.0223
(0.0144)

-0.0076
(0.0127)

-0.0105
(0.0151)

0.0447
(0.0177)

0.0485"
(0.0126)

0.0483"
(0.0105)

0.0144
(0.0067)

0.0299™
(0.0061)

-0.0255
(0.0120)

ref

0.0411"
(0.0045)

0.0210
(0.0144)

-0.0071
(0.0127)

-0.0108
(0.0151)

0.0446
(0.0177)

0.0486"
(0.0126)

0.0485"
(0.0105)

0.0142
(0.0067)

0.0303"
(0.0061)

-0.0240
(0.0120)

ref

0.0405"
(0.0045)

0.0223
(0.0144)

-0.0076
(0.0127)

-0.0107
(0.0151)

0.0447
(0.0177)

0.0484"
(0.0126)

0.0487"
(0.0105)

0.0146
(0.0067)

0.0299"
(0.0061)

-0.0255
(0.0120)
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Savings_SACCO 0.0239 0.0256 0.0250 0.0156 0.0153 0.0154
(0.0159) (0.0158) (0.0159) (0.0166) (0.0166) (0.0166)
Savings_MFI 0.0132 0.0132 0.0145 0.0038 0.0049 0.0034
(0.0266) (0.0265) (0.0266) (0.0284) (0.0284) (0.0284)
Savings_ROSCA 0.0168 0.0182 0.0169 0.0438" 0.0430" 0.0438"
(0.0110) (0.0110) (0.0110) (0.0110) (0.0110) (0.0110)
BankAcc_Savings 0.0195 0.0181 0.0193 0.0187 0.0192 0.0187
(0.0165) (0.0165) (0.0166) (0.0178) (0.0178) (0.0178)
HHoldSize -0.0036 -0.0037 -0.0035 -0.0017 -0.0014 -0.0017
(0.0022) (0.0022) (0.0022) (0.0021) (0.0021) (0.0021)
N 8595 8595 8595 8595 8595 8595

Note: The table presents the average marginal effects for the probit estimates of the effect of financial literacy as iweHi asntanls on households saving for
retirement. Columns (1) to (3) show the results for the dependent variable old age saningsd4) to (6) show the results for the dependent variable regular

T he adckipteeaffirmatite and 8 otheravibel. e s
The main variables dhterest Finlit Index is a composite index constructed using the principal component analyses factoring variables bkrimateige,

gtraigted duminyevariabte$ equhli torliwkdreahe a n

saving. Arefd indicates

attitude and propensity

t h

t o

e omitted

save.

The

category.

numer acy

respondent got the questions correct and 0 otherwise. Robust Standard errors in parepth@sés. p< 0.05,” p< 0.01
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4.5.4 Financial Literacy and Saving for Old Age

From the average marginal result displayed in tdlecolumns (1) to (3)both financial

l i teracy and effective numer acy positively
likelihood to save for old age. For a highly numerate individual, meaninghthaespondent
answered both questions correctly, the likelihood that they would have savings to finance their
old age increases by 5 percentage points. Similarly, for an individual who calculates the division
question correctly there is an increaseikelinood by 5 percentage points. The interest rate
question was poorer performed and thus the effect on savings likelihood increases by
approximately 4 percentage points less. Financial knowledge and attitude toward finances as
measured in the compositeose for financial literacy improved the likelihood to save for old

age by approximately 4.3 percentage points. These results showing the positive and significant
effect of financial literacy on saving for old age are consistent with prior reseatalshydi

& Mitchell, (2011, 2007, 2006, 200%yhere financial literacy was highly significant for
retirement preparedness in the United states and in the Nethgrand3mij et al., 2009)as

well as for accumulation of wealth for later yeéran Rooijj et al., 2012)

Household demographics on location were positive and significant at the 10% level where rural
dwellers seemingly we more concerned about saving for their old age as compared to urban
dwellers. The likelihood improved by approximately 2.7 percentage points for rural dwellers.
The gender and education demographics were not significant with regard to saving for old age.
However, age was negative and highly significant. This implies that as people grow older the
likelihood that they will save diminishes as they near their retirement years. This is consistent
with Almenberg & SaveSodderbergh, (2011who had snilar results for the Swedish

population.

Of the socioeconomic characteristiascome isthe onlysignificant influenceof household

saving An increase in amount of income earned increases the likelihood of the individual
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saving for old age. This isgulisible since the ability to save is directly dependent on one having

a source of income. As this pot of money increases the likelihood that one will have some to
save after meeting their basic needs will necessarily be higher. From the results thzolkeli
improves by approximately 1.4 percentage points. With reference to access and use of financial
products and services only use of mobile money returns a slightly significant result at the 10%
level. Across the three specifications the likelihood timat will save for old age because they

use mobile money improves by approximately 3 percentage points.

Similarly, financial literacy plays an important role in improving the likelihood that one will
save for retirement as is for saving regularly. It i©afeportant to note that the group of
respondents who save for retirement is only 32% of the total sample whereas a relatively large

proportion (15%) is on the other end of the spectrum with no plans whatsoever for retirement.

4.5.5 Financial Literacy and Saving Regularly

From the results on regular savings displayed in tabledlumns (4) to (6)financial literacy

which encompasses knowledge and awareness of financial terms as well as attitude toward
savings, has a positive and significant coefficaarbss all three specifications. The numeracy
coefficient was only significant at the 5% level for the division question whereas the interest
rate calculation as well as the combined measure of numeracy did not have any significant
effect on an individuadaving regularly. The financial literacy index on the other hand improved
the likelihood of an individual saving regularly by approximately 11 percentage points across
all specifications. This seems to suggest that in the Kenyan context knowledge aduidrms
oneds attitude toward their finances and m¢
propensity to save in comparison to being numerate. This finding is consisteMur&hdo

& Mutsonziwa (2017ywho found that financial literacy computed as a composite of knowledge,
attitude and behaviour with money significantly improved the chances of Zimbabweans saving.

Similarly the knowledge result is consistent wiflole et al. (2@1) who found that where
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households were more aware and understood the basic financial concepts increased the demand

for savings accounts.

The results relating to gender and | ocation
decisions. Howver, the female variable is negative indicating that it is still relatively more
difficult for women to save as compared to men. In Kenya this can be backed up by the fact

that majority of women have less opportunities to earn money and often relyrontheu s b and s 0
income. This is especially true of rural dwellers and the urban poor. Women also have limited
access to financial services and savings products meaning that they end up saving less than their
male counterparts. This is especially true in dgvelp countries women have been excluded

from formal finance for a long time until the advent of mobile mo(@gle et al., 2011;

Morawczynski, 2010; Morawczgki & Pickens, 2009; Murendo & Mutsonziwa, 2017)

For these regressions | measured age using its continuous variable and its square term. The
results are negative and significant implying that as one grows older the propensity to save
decreases. Thisakes sense as one needs to start saving early for the later years. When one is
nearing retirement, (at 60 years of age in Kenya), there is a lower chance that they will be able
to start saving if they had not been doing it earlier when they were gaiefuiting an income.

The education variable in this case returns significant results for the primary level as well as no
education but insignificant results for the other education terms. The intuition here is that one
does not need to be formally educatekmnow that they need to save. This explains in some

way the positive and significant coefficient of the use of ROSCAs for saving.

ROSCAs are an infor mal met hod of saving whe
community and each member receives tital amount saved and contributed to the group in
turn. In this way the members are incentivized to save some money during the month in order

to make their contribution making them eligible to receive the money at the end of the month
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when it is theirarn. The likelihood that an individual who is a member of this kind of a savings

ard credit group will save regularly increases by approximately 4 percentage points across all
specifications. This positive and significant result shows the important rpeeofnfluence in

household financial matters. Interestingly the use of other financial products for saving such as
SACCOs and MFIs are not significant to indiyv
is that from the data collected very few pesdents were making use of these financial

institutions to save.

With regard to the socioeconomic characteristics of income source, amount and income group,
the results were positive and significant at the 1% level for income measured using its natural
log and for the selémployed. The coefficient for employed respondents was positive but
significant only at the 10% level. With reference to income the results mean thathomit
increase in income the likelihood that the individual will regularly esavcreases by
approximately 3 percentage points across all specificationse®gloyed respondents had a
higher likelihood to save as compared to employed individuals. This is foreseeable because the
seltfemployed person will also be thinking about sgvior the continuity of his or her business.

The income group or wealth group did not return significant results.

Where the individual was married the likelihood to save regularly increased by approximately
5 percentage points. This coefficient was adggnificant at the 1% level across all three
specification. In the event that there is more than one income earner in the household, the
likelihood to save increases slightly by approximately 1.4 percentage points. The number of
income earners variable wever only significant at the 10% level. In the event that the
household sets aside money in their monthly expenditure for savings, their likelihood to save
increases by 3 percentage points across all specifications. In addition to being positive this

coefficient is significant at th&% level. This means that where people are concerned with their
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finances, they will take into consideration an amount to be saved from their income as part of

the expenditure plan.

From the above discussion, financial l#ey plays a major role in an individual making the
decision to save some money. Being financially numerate, though helpful, does ntitatave
significantar ol e i n the individualsdo | i kelihood to
demographic chacteristics, only age and some form of formal education matter, gender and

| ocation do not have significant effect on t
the gender variable was expected to be significant. The socioeconomic characieristics
relation to income have higher significant value as having money is directly correlated with

oneds ability to save.

45.6 Robustness Checks

4.5.6.1 Financial Literacy Index Reliability Test

In a further attempt to determine the reliability of timeancial literacy index scale, | 1e
constructed it to include the numeracy level of the respondent. In this identification strategy |
come up with only one financial literacy measure. | used similarly the principal component
analysis and the results ofgenvalues greater thanate reported in tablé.6 appendix C1

Using the Cronbachdéds alpha to measure the sc
reliable returning a test coefficient of 0.77 which is above the recommended threshélal of 0.

| then use this index in the probit regressions to determine its effect on household saving

regularly as well as saving for old age. The results are displayed irttéble

From the results the financial literacy index has a positive and highly isagrtifeffect on
household savings. The result is similar to the previously constructed index where the financial
literacy variable and effective numeracy variables were separately considered. This consistent

finding confirms the reliability of the previolysconstructed financial literacy index.
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Table 46: Effects of Financial Literacy on Household Saving

1) 2)
FinLit Index 0.1074" 0.0464
(0.0029) (0.0034)
Rural 0.0077 0.0275
(0.0107) (0.0109)
Female -0.0119 -0.0066
(0.0104) (0.0105)
Age -0.0075" -0.0078"
(0.0015) (0.0017)
Age2 0.0001™ 0.0000
(0.0000) (0.0000)
Education_None 0.1919" -0.0035
(0.0258) (0.0260)
Education_Primary 0.0943™ -0.0025
(0.0203) (0.0191)
Education_Secondary 0.0110 0.0227
(0.0193) (0.0179)
Ln Income 0.0402™ 0.0150™
(0.0045) (0.0046)
N 8595 8595

Note: The table reports the probit regression results (reduced) for-tumséructed financial literacy

index effect on saving. Dependent variables regularly saving (1) and saving for old age (2) are dummy
variables equal to 1 where the respondent answarttkiaffirmative and O otherwise. In addition to

the displayed control variables, the other controls included in the regression were 3 levels for wealth
group, employed or seémployed, marital status, no. of income earners in the household, household
savings as a percentage of income, household size and use of formal financial services for saving. The
variable Tertiary Education was omitted due to multicollinearity. Standard errors in parentipeses.

0.1,”" p<0.05,” p<0.01

4.5.6.2 Instrumental Variable Approach

Financial literacy research is often plagued by the endogeneity problem where three main issues
might occur: reverse causality, omitted variable bias and measurement error bias. From the
probit regression for financial litacy effect on saving behaviour positive and highly significant
results have been reported. These results may be biased due to various fiesthgris may

be that there is a case of reverse causality where the direction of influence flows from savings
to financial literacy rather than the other way around: meaning that respondents who have
savings have through their saving mechanism become financially literate. Secondly there could

be bias from measurement error of the financial literacy variable witahd bias the variable

downwar ds. Third there may be omitted wvari
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attitudes toward finance topics as most people tend not to want to discuss financial matters.

This biases the estimates upwéBdicherKoenen & Lusardi, 2011)

In order to account for these issues, | use an instrumental variable approdetermine
financial literacy | usean excluded instrument which measuredtteu s e hol dés or i
proximity to thenearest secondary scho@iven that education is highly correlated with
financial literacy, a person who has the chance to attain higher levels of education will tend to

have higher levels of financial literach this regard, accessibility to a secondary school was

chosen as the instrumental variable.

The instruments used for financial literacy index were responses to the following questions:

1 If you had to go to the nearest public secondary school,
a) How wouldyou get there?
b) How long wouldt take you to get there, if you go direct?
c) (Do not ask if answer to A is oOowal ko)

there by public transport?

| test the three measures of distance to secondary school for timppttaarsl cost. All three
instruments return significant correlation with the financial literacy indethe first stage
regression. dwever,given the fact that majority of the respondents do not give responses to
the cost (only 1,906), | exclude this regsion from the analysis. The results for the second
stage regressions are displayed in tdble results for the first stage regression are presented

in table 7.8appendix C3

From the IV results, in tabk.7 the instrumented financial literacy index has a positive but not
significant effect on household saving regularly and for old age except for the first result which

returned a negative sign. This means that in general financially literate individuaksnaitio
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have a higher propensitg save regularly as well as to save for old age as compared to less
financially literate individuals.From the results it is necessary to be cautious in the

i nterpretation of fi nanci @ Wheleastthe evadengesBowse f f e C
that there are other household characteristics and dynamics that have an effect on household
savings, financial literacy also plays a major role. In developing countries with the example of

the Kenyan market through this stufipancial literacyin addition to other inherent household
characteristics plays an i mportant role in t
especially so because there is a need to understand the reason for them to save for old age and

not naively expect to rely solely on family and friends.

The instrument proximity to education is fairly strong as shown in the first stage regressions
given its ability to represent individual financial literacy. However, when looking at the Wald

test d exogeneity displayed in table8 appendix C3he test statistics are not significant. This

means that there is not sufficient evidence to reject the null hypothesis of no endogeneity. In
this regard we rely on the original probit regression resultsiwiive smaller standard errors.

These results in effect maintain the reliability and relevance of the original probit model results

on financial Il iteracyodés influence on househo

iS maintained.
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Table 4.7: IV Probit Results for Effect of Financial Literacy on Household Saving

() 2 3 (4)
FinLit Index (Sec School proximity)  -0.7069 0.4243 0.6567 0.0990
(0.5848) (0.2157) (0.4583) (0.2234)
Rural -0.0744 0.0359 0.1332 0.0817
(0.0742) (0.0394) (0.0575) (0.0395)
Female -0.4855 0.0156 0.1993 -0.0393
(0.2547) (0.0992) (0.1995) (0.1022)
Age 0.0150 -0.0271 -0.0433 -0.0219
(0.0227) (0.0095) (0.0179) (0.0100)
Age2 -0.0002 0.0002 0.0003 0.0001
(0.0002) (0.0001) (0.0002) (0.0001)
Education_None -2.1503 0.8221 1.3409 -0.1041
(1.5452) (0.5705) (1.2106) (0.5907)
Education_Primary -0.8094 0.4027 0.5352 -0.0495
(0.6257) (0.2386) (0.4897) (0.2452)
Education_Secondary -0.1386 0.0595 0.1554 0.0672
(0.1308) (0.0723) (0.0991) (0.0684)
Ln Income 0.2145" 0.1266" 0.0037 0.0497
(0.0531) (0.0231) (0.0414) (0.0233)
Poorest -0.7233 0.1441 0.3355 -0.0846
(0.4494) (0.1713) (0.3524) (0.1776)
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Middle wealth group -0.0798 -0.0153 0.0688 0.0336
(0.0674) (0.0427) (0.0520) (0.0425)
Wealthiest 0.3123 -0.0597 -0.1148 0.0694
(0.2075) (0.0887) (0.1619) (0.0896)
Employed 0.2466 0.1201 -0.0344 0.0140
(0.1006) (0.0603) (0.0755) (0.0564)
SeltEmployed 0.2975 0.1380° -0.0549 0.0300
(0.1021) (0.0506) (0.0793) (0.0504)
Married 0.0587 0.1775 0.0561 -0.0043
(0.0759) (0.0406) (0.0596) (0.0413)
No. ofIncome Earners 0.2393 0.0304 -0.0607 0.0331
(0.1091) (0.0432) (0.0852) (0.0445)
Savings as % of Income 0.1081" 0.0939™ -0.0010 0.0051
(0.0232) (0.0195) (0.0128) (0.0106)
Mobile Money 0.6816 -0.1335 -0.2773 0.1278
(0.4257) (0.1595) (0.3334) (0.1652)
Savings_SACCO 0.3133 0.0168 -0.0567 0.0956
(0.1741) (0.0784) (0.1351) (0.0775)
Savings_MFI 0.2632 -0.0309 -0.0812 0.0665
(0.1947) (0.1057) (0.1476) (0.1001)
Savings_ROSCA 0.4665 0.1025 -0.1072 0.0695
(0.1887) (0.0751) (0.1473) (0.0768)
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Savings_Bank Account 0.3126 0.0422 -0.0636 0.0766
(0.1605) (0.0784) (0.1234) (0.0760)
Household Size -0.0123 -0.0055 -0.0078 -0.0105
(0.0102) (0.0068) (0.0080) (0.0069)
Constant -1.739¢ -0.8747" 0.0615 -0.4058
(0.5404) (0.2404) (0.4219) (0.2435)
N 8595 8412 8595 8412
Wald test of exogeneity 0.619 0.844 0.619 0.844

Note: The table reports the second stage of the IV probit regressions where the FinLit Index variable is measured usingehbk ¥ hotdlb s

proxi mity

school. The regression was run with the imputed variables. The specifications (1) and (3pafestdo secondary school based on transport mode used; (2) and
(4) proximity by time taken. Dependent variables are respondent regularly saving and saving for old age. Specificatiof® (&jex to regular savings and (3)

and (4) refer to saving fmld age. The variation in the size of N for the cost IV estimation is different as it only accounts for those respbodaatsdavin that

they use public means of transport to get to the nearest secondary school. Standard errors in paggrtBekésp < 0.05,” p < 0.01.
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4.6 CONCLUSIONS AND SUGGESTIONS FOR FURTHER RESEARCH

Using the 2016 nationally representative FinAccess household survey data | have analysed the
influence of financial literacy on household savitg fetirement in KenyaSummary statistics

reveal that therare still relatively low levels of financial literacy among Kenyan households
Irrespective of this, individuals still manage to make some saviigs means that in as much as
financial literay pl ays an 1 mportant role 1in the 1 ni
i ndividual 6s characteristi cUsingtheswod if wir adnu plag @
knowledge based on awareness and understanding of financial terms andlfseane providers,
respondents were aware of 5 out of 12 terms. With reference to effective numeracy, only 27% of
the respondents managed to correctly calculate both the division and interest rate questions.
considering the determinants of finandiéracy, Women, the less educated and the elderly in
Kenya similar to other places are most disadvantaged with regard to financial literacy. In addition
to these characteristics, rural based individuals were found to have lower levels of financigl literac

but not necessarily effective numeracy.

With regard to financial literacyand saving behaviour, individuals who have higher levels of
financial literacywere found to have a higher propensaysave on a regular basisdaespecially

save for retirementnterestingly the results ammnsistent with prior research on financial literacy

and retirement planninig developed countrig@lmenberg & Savesdderbergh, 2011; Lusardi &
Mitchell, 2011, 2007a; van Rooij et al., 2008% well as financial literacy and wealth accumulation
(Behrman et al., 2012)ndividuds who are well informed are necessarily better off as they will also
make better consumer choices. Being financially numerate, though helpful, does not have a
significant role in the i ndi viiigthefbre@asibleithate | i h
the attitude aspects of how an individual relates to money and finances has a higher influence on

their financial decisions as opposed to their being able to do mathematical computations.
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Gender and location do not have significant f ect s on the indivi.dual
Education positively influences saving behaviour whgiewas most important that the individual

had some form of formal education, e.g. primary or secondary level. It was not necessary that they
hadtertiary level. This corresponds to the positive and high correlation that education has with
financial literacy.Income and access to mobile money also had a positive and significant effect on
saving behaviour. This is explained by the fact thatinceamed i r ect | y corr el at e
to save whereas mobile money plays an important role in providing access to a safe and easy wa

to store money.

Given the important role financial literacy plays with reference to household saving behaviour, an
implication of this study is for the provision of financial literacy programs through mechanisms that
are easily accessible to majority of the population. Including financial literacy elements in television
programmes such-ups B h bvaygnamp®virg ipuwelg of financial literacy
among the Kenyan population. Acknowledging the fact that there is still a sizeable percentage of
Kenyans (40%) who save through informal mechanisms such as ROSCAs, a few members of
ROSCAs could be trained wha turn train the other members during their meetings disbursing

information in bitesize chunks.

Further research on financial literacy and saving habits among the Kenyan population can be
extended using proposed financial education remedies. First biicyehe relationship between
financial education and financial literacy and second determining its effects on saving behaviour. In
this regard the teaching techniques and content need to be evaluated and implementediimsed on
audience. It would alsoebinteresting to measure impact of possible financial education programs
that could be implemented in secondary schools. This is proposed due to the fact that a majority of
respondents were found to have attained no further than secondary level of edueatly, based

on the high significance and positive effect
agricultural households and the impact that this particular segment on financial literacy has had on

their financial decisions and behawravould be interesting.
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CHAPTER 5

5. CONCLUSIONS, LIMITATIONS AND AREAS OF FURTHER
RESEARCH

5.1 CONCLUSIONS

The overall aim of the essays presented in this dissertation was to contribute to the ongoing
discussion about the interconnectedness of access to formal financial services, financial literacy anc
sound financial decision making. With a focus on develogicgnomies taking the example of
Kenyan households the essays herein provide an academic talking point for researchers and polic
makers alike on how best to serve thewmderserved segment of the population. Usiagionally
representative data colledt in the series of household surveys conducted by FinAccess, | manage
to provide a snapshot of Kenyan househol dsé¢
reference to access, demand and use of formal financial services and products as welkdg&nowl
and understanding of said products and services. Complimentary to the data on hawuseholds
characteristics and their knowledge of financial terms and concepts, | also draw out information on
their use of mobile technology to access formal financiadyets and service$he rapid adoption

and use oM-PESAin Kenyaespecially among the lower income househdioisns part of the

chain link that is financial capabilityn considering these aspects of literacy, access and behaviour,
the essays in this shertation provide some insights to the missing pieces of the jigsaw puzzle that

is financial capability.
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5.2 MAIN RESULTS AND IMPLICATIONS
5.2.1 Mobile Money as a tool for Financial Literacy

The widespread adoption and use of mobile money and its tangible impact on financial inclusion in
SSA has led to the recognition of the low levels of financial literacy among the population. In
addition toimproving the levels of financial inclusion it isportant for individuals to know and
understand how to use the particular products and services available to them. this points to a clea
advantage of having individuals who are financially literate. Howelespite the potential benefits

of financial literacy, there is little empirical evidence showing the relationship between financial
education programs and changes in financial behaviotnis paper | sought to find out whether

the use of mobile money would put the user smiperior position of fiancial literacy, through their
benefitting from the small nuggets of financial information that can be passed on through their

interaction with the mobile money platform.

| find that users of mobile money tend to have a higher level of financial litdranynorusers.

This finding is however also encompassed by the fact that there is a social network that develops
around the use of mobile money given the need to access the mobile money agent. This means thz
whereas mobile money use is a predictive deftgant of financial literacy, the interpretation of the
results needed to incorporate the fact that there is an external factor, i.e. the mobile money agen

who plays an important role in the wheel making mobile money use a channel for financial literacy.

The implication here is that mobile technology in addition to providing a cheap, easy to use and safe
mechanism for moneyansfer, is also a possible platform for providing financial information to its
users. The direct approach would be for providefsnancial services and products to send basic
financial information through the SMS platform to users. The indirect approach inpobrxeding

financial information througkthe mobile money agents who aeontact point for all users.
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5.2.2 Mobile Money and Saving Behaviour

In most developing countries, lack of access to formal financial products and services leads
individuals to rely mainly on informal mechanisms such as saving under the mattress or through a
group of friends or family the little money $hbave to spare. In Kenya, the situation is no different.
With majority of individuals relying on their savings to provide a safety net in the event of an
unexpected expenditure or shock to income, the predominant use of informal saving mechanisms
leaves buseholds exposed. This exposure handicaps individuals in turn negatively affecting their
economic activities and thus hampering economic groWwtierefore,it is the duty of financial
services providers to come up with safe, convenient, affordable apdoeasemechanisms for

saving that can reduce householdsdé vulnerabi

In Kenya, the introduction and rapid adoption of mobile moMRESA has shown one way of

filling this gap. Users of mobile money, initially as a transfer tool, have contributed to its evolution
as a platform for holding money for later use and recently as a formal saving and credit channel (M
Shwari). The ability that @ss have to safely store their money on their mobile wallet when they
have no immediate need for it gives them an option for a safe place and easy access for their mone
the effect here iswofold: one where individuals transfer their savings from unkeir imattress,

where it is prone to theft, to their mobile phone; and two the user does not withdraw all the money
they receive and keep it for use at a later date.firdings from this essay showed that users of
mobile money were more likely to save amegular basis as well as save for emergencies as well
as be able to access funds faster in case of emergencies thasemmri-urther to this, vulnerable
demographics, of females, rutadsed, low income and less educated individuals were also better

placed to have savings especially for emergencies if they were users of mobile money.

The implication here is that mobile money is a broad concept that can be used to facilitate financial
inclusion on a very wide spectrum. The example taken in this eseass shat it is possible for
other functionalities for mobile technology to evolve through both demandlegexhd supplier

led innovation. With the relatively recent collaboration between mobile service providers and
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banking institutions, there is roonorffurther explorationon the possible ways of improving

household financialell-being

5.2.3 Financial Literacy and Saving Behaviour

In this essay the results show that individuals who were financially literate were more likely to hold
savings that will susta them in old age. This finding is consistent with research in developed
economies on financi al |l iteracy and retirem
economic circumstances, individuals will more likely make sound financial decisionghéyeare

better informed. With the expectation that individual characteristics have aneftecten6 s f i n a
literacy, | determined the factors thaffect financial literacy among householdgulnerable
demographics, i.e. women, rural badesher income and ks educated were found to have lower
levels of financial literacyln addition to saving for retirement or old age, individuals who are
financially literatealso have a highgendency tosave on a regular basighich necessarily has a

d rect i mpact on individual s saving for old

Financial literacy was measured here using a financial literacy index which included financial terms,
concepts, attitude tmoney matters and financial behaviour. The second measure used was financial
numeracy. From the results, being financially numetfaiagh helpful does not play as significant

a role in influencing saving behaviour as the attitude aspects of how an individual relates to money
and finances. This shows that inasmuch as it is important to have individuals being able to do
mathematical coputations, it is more important that they first have an understanding of financial
concepts and terms. The implication here is that where one has a basic to advanced level of
understanding of financial terms and concepts, it has a positive effect cattihaitle toward money

and finances. Where individuals feel confident about their ability to interact with finances, they

would be more likely to make sound financial decisions.

A second implication came abouhile establishing the determinants of finaditeracy | found

that in addition toindividual characteristics, the ownership of a television set by the household
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increased their likelihood to be financially literafiehe implication here is thanother channel
through which individuals can getformation about financial mattefsecomes available~or
example, in Kenyaghroughp r ogr ams such as fAShamba Shape Up

and how to improve the output from their farms and farm animals.
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5.3 LIMITATIONS OF THE STUDY

The lack of consistent data to perform a trend analysis or create a panel from the data posed a gre:
limitation to the study. However, this is a normal limitation where nationally representative
household surveys are concerned. In this regard | useditheas a cross section and could only
therefore provide a snapshot of how mobile money and financial literacy affect household financial
decision making. The other common data problem with household survey data is the probability of
incomplete responsesoTcounterthis, | imputed variables that were relevant to the regressions
using the multiple imputation by chained equations (MICE) due to the variation in the types of

variables to be imputed.

The second limitation was with reference to the endogenestyigm. This is a common problem
in financial literacy research khis regard, | used the instrumental variable approach to counter the
effect of endogeneous variables. The limitation here is often to find the right instruments or excluded

variables to ge as exogeneous variables.
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5.4 SUGGESTIONS FOR FURTHER RESEARCH

The essays in this dissertation only scratch the surface with reference to empirical work on financial
well-being among individuals in developing economies. Though mobile money has madsirstride
narrowing the financial inclusion gap in Kenya, what is its replicability in other SSA countries?
There is evidence from Burkina Faso, however, there is opportunity for further research into the
effects of mobile money on household financial vieling. In addition to saving mechanisms, there

is also opportunity for furtheusekoettdddciht ode
making This is especially ripe with the introduction of loans throM#PESAon the MShwari

and KCB M-PESA platforms. | see another opportunity for research into the-awenection
between mobile service providers and banking institutions. This relativelywag of offering
traditional banking services through a mobile account is an interesting opportunity to study its effect

on household economics.

With regard to financial literacy, work in developing economies is still scarce. There is an
opportunity to ind out what financial literacy needs people actually have, what would be the best
way to transmit this information without forcing them to sit in a financial education program. Then
finally a measurement and evaluation study totheeprogress made onpdlot of the financial

literacy enhancing mechanism.
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7. APPENDICES

Appendix A

7.1 Appendix Al: Financial Literacy Questionnaire Extract

There are many words used in Kenya that applptaoncern, financial serviceBlease tell me
which of the followingbest describes your experience with each word or phrase. Use English and
Swabhili only for these words. Do NOT translat& the vernacular.

1 Read out each word/phrase.
1 Single mention per word/phrase.
1 Rotate order of reading out and mark starting point with an asterisk (*).

Financial word or phrase Never heard of thi§ Heard this word or | Heard of this word o
word or phrase phr ase but|phrase and know whg

N . . what it means it means
Sijawahi kusikia neno

hili Nimesikia nea hili | Nimesikia nendili na
lakini sifahamu maang ninafahamu maang
yake yake

=

Savings account/ Akaunti Y
akiba
Insurance/Bima

Interest/Riba

Shares/Hisa
Cheque/Cheki

Collateral/Dhamana

Budget/Bajeti
Investment/Uwekezaji

ATM card/Kadi ya ATM

© © NP o g kWD

[N
o

. Inflation/Mfumuko wa bei

[EEN
=

. Mortgage/Ununuzi wa nyumba

=
N

. Nairobi Securities
Exchange/Soko la Hisa |
Nairobi

Source: FSD Kenya Questionnaires for surveys 2009 and 2013

Note: Financial terms selected for this paper were used to measure financial literacy in both survey rounds.
All terms not used in both rounds were excluded. This was done to allow for a faisectismal analysis.
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7.2 Appendix A2: Logit regression results for the individual financial terms

Savings Interest ATM
account Insurance  Rate Shares Cheque Collateral Card Budget Investment _Inflation Mortgage  NSE
Ln_Mobile
Agents 0.1460*** 0.2561**  -0.0489 0.2675**  0.3903**  (0.1188*** 0.4130**  0.0804* 0.0526 0.0558 0.2818**  (0.3172***
(0.0400) (0.0370) (0.0358) (0.0342) (0.0361) (0.0341) (0.0385) (0.0378) (0.0318) (0.0323) (0.0344) (0.0372)
HHfemale 0.1086 0.4255***  -0.3490**  0.2892***  0.2927**  -0.2359***  -0.4045** -0.2160**  -0.3427** -0.3340** -0.2281** -0.4674***
(0.0708) (0.0633) (0.0569) (0.0597) (0.0646) (0.0633) (0.0629) (0.0694) (0.0544) (0.0569) (0.0603) (0.0625)
Rural HH -0.0726 0.2936***  -0.3959**  -0.1775** -0.1041 -0.3202**  -0.5386*** -0.1837* -0.3791**  -0.3792*** -0.3812** -0.5031***
(0.0761) (0.0648) (0.0591) (0.0599) (0.0661) (0.0591) (0.0640) (0.0718) (0.0539) (0.0542) (0.0570) (0.0637)
Ln_Age -0.4641**  0.7549***  0.4140*** 0.7471** 0.5466*** -0.0155 0.5784**  0.5746***  0.2653**  0.0818** 0.0325 1.0985***
(0.0460) (0.0350) (0.0320) (0.0333) (0.0347) (0.0335) (0.0353) (0.0368) (0.0304) (0.0308) (0.0330) (0.0370)
Married 0.2327* 0.3807***  -0.2287** -0.2285*  -0.1967*  0.0943 -0.6781** -0.1295 -0.2418**  0.0061 0.1172 -0.854 2%+
(0.1011) (0.0760) (0.0716) (0.0732) (0.0777) (0.0774) (0.0778) (0.0818) (0.0688) (0.0708) (0.0765) (0.0758)
No Formal - - -
Education -1.0935**  1.6957***  -1.1862** = 1.6971** 1.3849** -0.7273**  -1.8628** -14299** -1.3825** -1.0835%* -1.1774** -1.8363***
(0.0668) (0.0668) (0.0636) (0.0698) (0.0604) (0.0987) (0.0749) (0.0609) (0.0731) (0.0897) (0.1059) (0.0812)
Total_HH - - -
Persons -0.0291** 0.0412**  -0.0225* 0.0626***  0.0438** -0.0123 -0.0234* -0.0536***  -0.0397***  -0.0295**  -0.0357** -0.0507***
(0.0109) (0.0101) (0.0093) (0.0097) (0.0101) (0.0107) (0.0102) (0.0109) (0.0090) (0.0098) (0.0107) (0.0103)
Inc_
Transfers 0.2426*** 0.1804***  0.1699*** 0.1324**  0.2540** -0.0259 0.1734**  0.3538**  0.0545 0.1316** 0.1329** 0.0313
(0.0584) (0.0496) (0.0452) (0.0472) (0.0512) (0.0488) (0.0499) (0.0548) (0.0430) (0.0443) (0.0475) (0.0499)
Inc_
Employed 0.1904** 0.3982***  0.1008* 0.2342**  0.2898**  -0.0629 0.2717**  0.5016***  0.0008 0.0753 0.0656 0.3306***
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(0.0646) (0.0533) (0.0483) (0.0504) (0.0556) (0.0527) (0.0529) (0.0607) (0.0460) (0.0477) (0.0510) (0.0533)

Inc_

Agriculture | 0.1075 -0.074 -0.0996* -0.1120* 0.0276 -0.3134**  -0.3780** (0.1318* -0.2966***  -0.3791** -0.4015*** -0.2662***
(0.0623) (0.0532) (0.0495) (0.0512) (0.0542) (0.0556) (0.0534) (0.0579) (0.0475) (0.0499) (0.0530) (0.0551)

Inc_Own

Business 0.4433*** 0.3840**  0.2377*** 0.2212**  0.4467** 0.0208 0.1916** 0.4951**  -0.0056 -0.0362 -0.0528 0.1304*
(0.0808) (0.0600) (0.0550) (0.0563) (0.0636) (0.0568) (0.0600) (0.0681) (0.0514) (0.0522) (0.0546) (0.0593)

Inc_Rent/

Investment | 0.2169 0.2504 0.3210* 0.25 0.5645**  0.1769 0.0186 0.5689** 0.0622 0.2051 0.3192** 0.1043
(0.1947) (0.1538) (0.1474) (0.1489) (0.1894) (0.1067) (0.1524) (0.2072) (0.1194) (0.1073) (0.1092) (0.1266)

Ln_HH

Expenditure | 0.2738*** 0.1572***  (0.1557*** 0.2069***  0.1866***  0.2161*** 0.1746***  0.1950***  0.2109***  0.2777**  0.2862***  (0.1940***
(0.0238) (0.0226) (0.0205) (0.0216) (0.0228) (0.0246) (0.0225) (0.0243) (0.0195) (0.0220) (0.0238) (0.0231)

Own Mobile

Phone 0.4403*** 0.8296***  0.7543*** 0.7399***  0.6311**  (0.4220%*** 0.9829***  0.6776**  0.7400***  0.5814***  (0.5270**  (0.9193***
(0.0645) (0.0510) (0.0471) (0.0490) (0.0529) (0.0623) (0.0502) (0.0580) (0.0467) (0.0536) (0.0586) (0.0530)

Bank

Product 1.0934*** 1.0299*+*  1.5572%** 1.0311**  1.5174**  (0.6785*** 1.6711**  0.8304**  0.9678**  (0.7992**  (0.9129***  (0.8947***
0.1103 0.0777 0.0767 0.0693 0.0988 0.056 0.0809 0.0925 0.0565 0.0517 0.0535 0.0667

SACCO

Product 0.8187*** 0.6015**  (0.6331*** 1.0911**  0.7098**  (0.3632*** 0.1992* 0.5281**  0.4521***  0.5026***  0.4708***  (0.5589***
(0.1440) (0.1018) (0.0917) (0.1024) (0.1192) (0.0711) (0.0931) (0.1234) (0.0750) (0.0687) (0.0703) (0.0909)

MFI Product | 0.8522** 0.5248**  0.6029** 0.3456* 0.8553**  0.0712 0.6146***  0.3804 0.0271 -0.1706 -0.1048 0.067
(0.3080) (0.1911) (0.1834) (0.1692) (0.2343) (0.1148) (0.1851) (0.2256) (0.1308) (0.1150) (0.1147) (0.1416)

_cons -0.5477 4.2686*** -1.6284**  51231** 4.8355** -4.0869***  -51165** -2.4536*** -2.6621** -3.7995** -5.6618** -6.1460***
(0.4053) (0.3608) (0.3368) (0.3399) (0.3566) (0.3473) (0.3693) (0.3713) (0.3087) (0.3263) (0.3552) (0.3722)

N 12509 12509 12509 12509 12509 12509 12509 12509 12509 12509 12509 12509

Pseudo R 0.1909 0.2999 0.24 0.289 0.2566 0.1216 0.3548 0.2229 0.2127 0.1778 0.205 0.3841

181



7.3 Appendix A3: OLS Model Results on the Financial Literacy Index

Finlit Index1 Finlit Index1
Ln_Mobile agents 0.3482*** 0.3165***
(0.0348) (0.0352)
HH female -0.5191 *** -0.5285***
(0.0645) (0.0645)
Rural HH -0.6304*** -0.5789***
(0.0666) (0.0672)
Ln_Age 0.6563*** 0.6923***
(0.0371) (0.0375)
Married -0.5544*** -0.4368***
(0.0853) (0.0873)
No Formal Education -2.7039%** -2.6895***
(0.0760) (0.0760)
Income_Transfers 0.2183*** 0.2303***
(0.0516) (0.0516)
Employed 0.2942%** 0.2952***
(0.0561) (0.0560)
Income_Agriculture -0.3620%*** -0.3521***
(0.0571) (0.0572)
Income_Business 0.2671*** 0.2735%**
(0.0601) (0.0600)
Income_Rent/Investment 0.2077 0.2094
(0.1127) (0.1126)
Ln_ HH Expenditure 0.3384*** 0.3507***
(0.0245) (0.0246)
Own Mobile Phone 1.5394*** 1.5384***
(0.0674) (0.0672)
Bank Product_Current 1.7676%** 1.7295%**
(0.0631) (0.0634)
SACCO Product_Current 0.8482*** 0.8131***
(0.0774) (0.0776)
MFI Product_Current 0.2382 0.2808*
(0.1245) (0.1243)
Total Persons in HH -0.0639***
(0.0111)
_cons -0.7083 -0.4664
(0.3622) (0.3650)
N 12509 12509
R? 0.4585 0.4600

Standard errors in parentheses
* p<0.1, ** p<0.05, *** p<0.01
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Appendix B

7.4 Appendix B1: IV Probit with First Stage

(1) (2) (3) First Stage IV Probit
Mobile Money Usage 0.7911 1.2267" 1.5029™
(0.3983) (0.3385) (0.3301)
Rural -0.0124 -0.0065 -0.4155" -0.0130
(0.0325) (0.0319) (0.0553) (0.0099)
Age -0.0275° -0.0333" -0.0361" 0.0210
(0.0094) (0.0082) (0.0082) (0.0013)
Age2 0.0002 0.0003 0.0003™ -0.0002™
(0.0001) (0.0001) (0.0001) (0.0000)
Female -0.0516 -0.1135" -0.1069" -0.0057
(0.0304) (0.0315) (0.0334) (0.0090)
Education_Primary 0.0747 0.0011 -0.2482™ 0.0708™
(0.0546) (0.0521) (0.0426) (0.0121)
Education_Secondary 0.0237 -0.0484 -0.1845 0.1114"
(0.0686) (0.0647) (0.0583) (0.0130)
No Education Female Head -0.1309 -0.0487 0.0518 -0.0645"
(0.0502) (0.0485) (0.0465) (0.0109)
Ln Income 0.0846 0.0695 0.1679 0.0471"
(0.0270) (0.0282) (0.0422) (0.0039)
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Employed 0.0390 0.0903 -0.0684 0.0379
(0.0551) (0.0565) (0.0518) (0.0155)
Self Employed 0.1004 0.1151 0.0425 0.0406"
(0.0430) (0.0445) (0.0442) (0.0113)
Married 0.0816" 0.0901" 0.0096 0.0040
(0.0313) (0.0312) (0.0319) (0.0094)
No. of Income Earners in Hhold 0.0742™ 0.0687" 0.0305 0.0183
(0.0223) (0.0230) (0.0231) (0.0058)
Savings as % of Income 0.1308™ 0.0917" 0.0709™ 0.0032
(0.0212) (0.0195) (0.0167) (0.0030)
2"d Poorest Quintile 0.0911 -0.0360 -0.0684 0.1584™
(0.0879) (0.0817) (0.0889) (0.0136)
Middle Quintile 0.0870 -0.1152 -0.0356 0.2165"
(0.1116) (0.1001) (0.1180) (0.0140)
2"d Wealthiest Quintile 0.0290 -0.1150 0.1451 0.2488"
(0.1262) (0.1164) (0.1530) (0.0152)
Wealthiest Quintile 0.0793 -0.0519 0.4070 0.2348"
(0.1267) (0.1194) (0.1751) (0.0174)
Bank Product Current -0.0371 -0.0209 0.0655 -0.2046™
(0.0970) (0.0962) (0.0996) (0.0109)
SACCO Product Current -0.0655 -0.1000 -0.1757 -0.0182
(0.0497) (0.0505) (0.0542) (0.0144)
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MFI Product Current -0.0145 -0.0200 0.0501 -0.0546

(0.0845) (0.0841) (0.0807) (0.0238)
MMAgent Time taken -0.0223"
(0.0028)
Constant -0.5023 -0.3122 -1.3038"
(0.2564) (0.2536) (0.2774)
athrho2_1
Constant -0.2333 -0.4579" -0.6072
(0.1665) (0.1652) (0.1874)
Insigma2
Constant -0.9479” -0.9479” -0.9479”
(0.0076) (0.0076) (0.0076)
Wald test of Exogeneity 1.96 7.68** 10.50***
N 8665 8665 8665

Note: Dependent variables save for emergency, save regularly and access to emergency funds are dummy variables equal tieritsf aaspaned in the
affirmative and 0 otherwise. The resulting coefficients are the log odds and with only one column fwst thiade since the results were the same for all
specification. The results in the text used for interpretation, however, report the average marginal effects. Standaphemndheses

"p<0.10,” p<0.05” p<0.01
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7.5 Appendix B2: Users of Bank Integrated Mobile Money Services

1)
Rural 0.0154
(0.0079)
Age 0.0084™
(0.0018)
Age2 -0.0001™
(0.0000)
Female -0.0516"
(0.0071)
Education_Primary -0.0377"
(0.0102)
Education_Secondary 0.0307"
(0.0093)
No Education Female HHold head  -0.0387"
(0.0091)
Ln Income 0.0363"
(0.0034)
Employed 0.0186
(0.0098)
Self Employed 0.0359"
(0.0084)
Married -0.0217
(0.0080)
No. of Income Earners iHousehold  0.0145
(0.0048)
Savings as % of Income 0.0028
(0.0018)
2"d Poorest Quintile 0.1084"
(0.0210)
Middle Quintile 0.1548"
(0.0201)
2"d Wealthiest Quintile 0.1914"
(0.0199)
Wealthiest Quintile 0.2178"
(0.0202)
N 8665
pr2 0.2120

Note;:The dependent variabl e

i s

a

d u mmy

vari abl e

money service (Mshwari, KCBM-PESA). The table displays results on the household characteristics
that influence the use of bank integrated mobile money semvites coefficients reported are the

average marginal effects. Standard errors in parentfigse<.10,” p< 0.05,” p<0.01
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Appendix C

7.6 Appendix C1: Financial Literacy Index

The financial literacy index was constructed as a composite measure using principal component
analysis. This measure constituted of nine variables drawn from responses to questions on
guestions on: awareness of financial terms related to savings andmnmevest s : Al nt er
Aisavings account o, ANSSFoO, Ai nvest ment 0, i s
were binary in nature where 1 represented amadtive response and 0 otherwiBerception

to finances was measured using responses to quebtdions pertaining to how respondents

dealt with noney in their day to day liveXhe r esponses to each ques
ADi sagreeo where the affirmative was coded 1
used. The third element was the mspdent sé6 propensity ,tree save.
guestions on individual sé attitude toward ol
used. The response here as well was binary i
0O fDi s &ahg mesultiog. index was used as a measure for financial knowledge and

awareness.

Questions relating to the respondentsd attit

1. You have a plan for how to allocate money for things like food, clothing, bills and other
needs from month to mém

You do not care about tomorrow, you live for today, tomorrow will take care of itself.
You often have trouble making your money last between the times when you get money.
Over the last year you had to sell some assets in order to repay a loan.

Overthe last year you had to borrow another loan in order to repay a loan.

You can easily live your life without having a bank account.

o g bhwh

Questions relating to the respondentsd prope

1. You are worried that you wonoét have enoug

2. Inthe last year you have been regularly putting money aside for a particular purpose in
future

3. In the last year you have regularly kept money aside for emergencies or unexpected
expanses.

To construct the index, components with eigenvalues of 1 and above were taken into
consideration. Tabl€1 presents the eigenvalues for the principal component analysis.
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Table C1: Principal Component Analysis Eigenvalues

Eigenvalues  Coef. Std. Err. z P>z
Comp1l 4.2794 0.0653 65.56 0.000
Comp2 1.5936 0.0243 65.56 0.000
Comp3 1.3418 0.0205 65.56 0.000
Comp4 1.1766 0.0179 65.56 0.000
Comp5 0.9364 0.0143 65.56 0.000
Comp6 0.8155 0.0124 65.56 0.000
Comp7 0.7986 0.0122 65.56 0.000
Comp8 0.7275 0.0111 65.56 0.000
Comp9 0.7225 0.0110 65.56 0.000
Comp10 0.6782 0.0103 65.56 0.000
Compll 0.6059 0.0092 65.56 0.000
Compl2 0.5685 0.0087 65.56 0.000
Comp13 0.5492 0.0084 65.56 0.000
Compl4 0.4311 0.0066 65.56 0.000
Compl5 0.4066 0.0062 65.56 0.000
Compl6 0.3685 0.0056 65.56 0.000
Source: Author Computation

To determine the reliability of the

emer gent

ananalysis of the iternest correlation was also considered. Table A2 presents these values.
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7.7 Appendix C2: Financial Literacy Index Test of Reliability

average
item-test  itemrest  Interitem

Item Obs Sign correlation correlation correlation alpha

FinLit_Interest 8665 + 0.6825 0.601 0.1544 0.7326

FinLit_Investment 8665 + 0.6769 0.5945 0.1548 0.7332

FinLitPension 8665 + 0.6337 0.5436 0.1579 0.7377

FinLit_SavingsAcc 8665 + 0.6864 0.6058 0.1541 0.7322

FinLit_Shares 8665 + 0.6836 0.6024 0.1543 0.7325

FinLit_ NSE 8665 + 0.5142 0.4064 0.1665 0.7498

FinLit_ NSSF 8665 + 0.6447 0.5564 0.1571 0.7366

Repay loan using

loan 8665 + 0.3165 0.1902 0.1807 0.7679

Repay loan from

assets sales 8665 + 0.2419 0.1118 0.186 0.7742

Old Age Worries 8665 + 0.2274 0.0968 0.1871 0.7754

No need for bani

account 8665 - 0.2927 0.1649 0.1824 0.7699

No plan for tomorrow 8665 - 0.2191 0.0881 0.1876 0.776

Budget 8665 + 0.4546 0.3398 0.1708 0.7555

Make money last till

end of the month 8665 + 0.285 0.1568 0.183 0.7706

Saving Regular 8595 + 0.5043 0.3947 0.1673 0.7509

Saving for

Emergency 8665 + 0.4691 0.3558 0.1697 0.7541

Test scale 0.1696 0.7657

Average intertem covariance: 0.0362

Scale reliability coefficient 0.7679

Rho 0.4509

Source: Author Computation
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7.8 Appendix C3: IV Probit First Stage Regression Results

1) 2)
SecSchl_Transport 0.0103 0.0050
(0.0116) (0.0102)
SecSchl_Time -0.0532" -0.0512"
(0.0117) (0.0120)
Constant -0.7218" -0.7186"
(0.1616) (0.1613)
athrho2_1
_cons -0.2993 0.0858
(0.3559) (0.3120)
Insigma?2
_cons 0.3281" 0.3281"
(0.0077) (0.0077)
N 8412 8412
Wald test of Exogeneity 0.619 0.844

Note: The table reports the first stage of the IV probit regressions. The financial literacy index was
instrumented using two exogenous variables (excluded variables) to determine the proximity of the
individual to the nearest secondary school: approximatetéikes, and transport required to get there.

The two sets of regressions represent savings on a regular basis (1) and saving for old age (2). The
dependent variable in this stage of the regression is the Financial Literacy Index. All controls of
householdlemographics and socioeconomics characteristics: Location, gender, age, education, marital
status, income source, wealth quintile and use of formal financial services were incitdedard

errors in parenthesésp < 0.10,” p< 0.05,” p<0.01
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7.9 Appendix C4: Financial Knowledge Statistics by Household Demographics

Overall Number Savings Investment Interest Pension
of Terms Known Account (%) (%) (%) NSSF(%) NSE (%) Shares(%) (%)
Location
Rural 4.82 69 45 58 72 26 57 53
Urban 6.92 85 69 78 89 43 75 70
Gender
Female 5.17 72 49 62 75 28 61 55
Male 6.64 82 66 74 86 42 72 69
Marital Status
Single 5.75 76 57 69 78 34 67 58
Married 5.74 76 55 65 80 34 64 62
Education
No education 1.81 32 12 22 34 7 19 23
Primary 5.27 78 62 64 84 30 63 58
Secondary  7.60 93 83 90 94 45 88 77
Tertiary 9.98 98 96 96 99 70 96 94

Note: The overall number of terms is gauged against the total 12 terms for financial concepts and financial service prouitieteanstivings related terms.
These terms in addition to the above savings and investment terms include: Collateral, Guaflatitor, National Health Insurance Fund (NHIF), and Credit
Reference Bureau (CRB).
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7.10 Appendix C5: Effective Numeracy Statistics by Household Demographics

Division Interest Overall
%Correct %Correct %Correct
Location
Rural 51 25 22
Urban 66 36 33
Gender
Female 51 25 22
Male 69 38 35
Marital Status
Single 59 33 30
Married 57 28 25
Education
No education 27 11 10
Primary 51 21 17
Secondary 77 45 42
Tertiary 90 33 61
Age
18-25 62 33 30
26-35 61 30 27
36-45 61 34 30
46-55 60 29 27
>55 35 16 14
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