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Abstract

This article examines whether mobile money adoption contributes to women’s eco-
nomic empowerment, and considers the mediating effect of financial management
behavior. Cross-sectional data analysis is conducted utilizing a sample of women
in seven countries across South Asia and Sub-Saharan Africa. We also investigate
whether these effects vary between rural and urban areas. Three measures of mobile
money adoption are considered to reflect the process of engaging in mobile money
services. We find supportive evidence for the impact of mobile money adoption on
women’s economic empowerment and the influencing mechanism of financial man-
agement behavior for the whole sample and the rural sub-sample. Moreover, the
results are consistent for three alternative measures of mobile money adoption. Our
findings suggest that mobile money can be harnessed to promote women’s economic
empowerment; however, the impact appears to be greater if women are equipped
with proper financial management skills.

Keywords Mobile money - Women’s economic empowerment - Financial
management behavior - Mediating effect

Mathemetics Subject Classification 62J05 - 91B28

1 Introduction

Financial inclusion, particularly digital financial services, is known to foster
an increase in women’s income and helps to reduce poverty, which are impor-
tant elements for women’s economic empowerment (Hendriks 2019). However,

>4 Gregor Dorfleitner
gregor.dorfleitner @ur.de

Department of Finance, University of Regensburg, 93040 Regensburg, Germany
CERMIi (Center for European Research in Microfinance), Brussels, Belgium

Faculty of Economics and Management, Electric Power University, Hanoi, Vietham

Published online: 08 July 2022 @ Springer


http://orcid.org/0000-0003-0270-0660
http://crossmark.crossref.org/dialog/?doi=10.1007/s11846-022-00564-2&domain=pdf

G. Dorfleitner, Q. A. Nguyen

approximately 1.7 billion people are reported to be unbanked (Demirgii¢-Kunt et al.
2018), which poses several challenges to sustainable development. Furthermore,
women account for 56% of the unbanked population and are over-represented in
some countries, such as China, Bangladesh and India. With the penetration of cell
phones and the Internet, mobile-enabled financial services have been perceived as
one of the most important engines for further financial inclusion and the flourishing
of social development.

Mobile money is a modern innovation which utilizes mobile phones to deliver
financial services and has evolved dramatically in recent years. Starting with the
successful launch of M-Pesa in Kenya in 2007, the mobile money industry is now
actively engaged in by more than one billion registered mobile money accounts and
750 operators in 95 countries, with the total value of transactions being nearly $2
billion a day (GSMA 2019). Mobile money has opened up a huge opportunity to
access financial services for unbanked communities and people who live in remote
and rural areas, where a very few or no bank branches or other formal financial insti-
tutions are available.

Mobile money shows its importance in several aspects. Despite remarkable
achievements of the financial system, progress towards sustainable development
seems to be hindered in some countries due to the insufficient financial inclusion
of women. Inequality in access to finance remains severe in developing economies,
since the percentage of women owning an account is reported to be 9% less than that
of men (Demirgiic-Kunt et al. 2018). Closing this financial gap is important, as a
greater financial inclusion of women will contribute substantially to positive changes
in their financial health, such as increased income, a higher purchasing power and
better business opportunities (Siddik et al. 2017; Hendriks 2019). The impact of
access to finance on women’s empowerment, however, depends on the question of
how effective and sustainable financial services are (Kabeer 2001). Mobile money
can be an innovative and efficient model for delivering financial services with sev-
eral desirable benefits such as convenience, low costs and security (Donovan 2012).
Therefore, mobile money appears to be a crucial enabler for enhancing women’s
ability to make life-determining financial decisions. Additionally, a positive change
in financial behavior due to the usage of mobile-based financial services is another
advantage of mobile money. According to Ouma et al. (2017) individuals tend to
save more and with higher values when they use mobile money. The significant
association between better financial management behavior and greater financial
access is also documented in the study of Birkenmaier and Fu (2019).

The existing body of literature provides a wide range of qualitative and quan-
titative analyses on mobile money services, financial management behavior and
women’s economic empowerment aligned with financial inclusion. The linkages
among these three topics have been considered in a number of academic papers that
draw some reasonable conclusions regarding their influence on each other (Dono-
van 2012; Buvini¢ and Furst-Nichols 2016; Yen and Wu 2016; Dorfleitner et al.
2019). However, those studies do not investigate the impact of mobile money on
women’s economic empowerment through the influencing mechanism of financial
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management practices.! Furthermore, the dominance of single-country-level studies
and M-Pesa case-study analyses in the literature creates a demand for more com-
prehensive studies regarding broader aspects. Our study, to the authors’ knowledge,
provides the first empirical evidence to tackle these issues.

The emphasis of the current paper is to investigate how the adoption of mobile
money helps empower women economically and how financial management prac-
tices mediate this relationship. For this purpose, we run several regressions for a
sample of women in seven developing countries whose total inhabitants account for
more than one-fourth of the global population. Three measures of mobile money
adoption are employed to capture the more restricted definitions, namely, mobile
money user, mobile money account owner and active mobile money account owner.
For robustness checks, we further conduct regressions on rural and urban sub-sam-
ples, as previous literature on mobile financial services indicates different results
between the two areas (Jack and Suri 2011; Lyons et al. 2020). In addition, models
with an appropriate instrumental variable are estimated to avoid the potential prob-
lem of endogeneity.

The main findings of our paper show that the use of mobile money can promote
women’s economic empowerment. Moreover, better financial management practices
contribute to explaining this linkage as the mediating effect. The results hold for all
measures of mobile money adoption. Regarding our robustness tests, the obtained
results indicate significant differences between rural and urban areas. While the
effects of mobile money on women’s financial empowerment remain positive in the
case of rural women, these effects turn out to be insignificant when considering the
sub-sample of urban women. However, the sign and significance of the coefficients
between financial management behavior and women’s economic empowerment do
not vary across sub-samples.

The remainder of this article is organized as follows: Section 2 reviews the
related literature and develops our hypotheses. Section 3 describes the data sample,
methodologies and detailed variables, while Sect. 4 reports descriptive analysis and
empirical results. A brief conclusion is presented in Sect. 5, along with several sug-
gestions for future studies.

2 Literature

Mobile money refers to the application of mobile phones in delivering financial
services, which allows users to store or transfer money, make a payment, withdraw
cash at legal physical agents and to access other possible financial services. While
mobile banking services facilitated by traditional banks have undergone a long path
of growth, mobile money has recently emerged extensively as a new alternative to
deliver financial services for unbanked segments. Mobile money is different from
mobile banking in the way that it can be offered by a network of mobile money

! In this study, the terms "financial management behavior" and "financial management practices” are
interchangeable.
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agents and/or their partners. For example, M-Pesa, which offers flagship microfi-
nancing services through mobile phones, was established in 2007 with the coop-
eration of two famous mobile network agents in Kenya, namely, Vodafone and
Safaricom (Morawczynski 2009). In this case, a bank account is not a mandatory
prerequisite since money is stored in a digital account operated through a mobile
phone account. Another model of mobile money highlights the partnership between
banks and mobile money operators to launch a mobile money business (Weber and
Darbellay 2010). For this service, the electronic money account linked to a bank
account is accessible through mobile telephones.

Mobile money is an innovative financial model for the poor and the unbanked
to overcome the problem of access to affordable and sustainable financial services,
especially for those who are living in regions where bank exclusion remains per-
sistent (Donovan 2012). Due to their lack of creditworthiness and low collateral,
financially disadvantaged groups of people have borrowed mainly from the informal
financial sector to complement their exhausted internal sources of finance, which are
commonly unreliable, uncertain and high cost. Some examples of informal finance
are pawnbrokers, private moneylenders, rotating savings and credit associations.

According to data from Demirgiic-Kunt et al. (2018), mobile money is increas-
ingly prevalent, especially in countries with a low level of financial accessibility.
A possible explanation could be that mobile money agents are relatively easier and
more convenient to access, and hence this financial service is more likely to attract
customers. By 2019, the number of mobile money agents was 20 and seven times
more than that of bank branches and ATMs (GSMA 2019). As suggested in the pre-
vious literature on mobile financial services, the customer’s perception of ease of
use is one of the key determinants in the adoption decision Lee et al. (2012). Thus,
the rapid growth of mobile money possibly lies in its simple operational mechanism
through mobile network agents. Customers need only a basic mobile phone with
an active SIM card in order to use mobile money services. In addition, the lower
cost of mobile money services’ usage in comparison with other alternatives could be
another reason why individuals are keen on mobile money (Donovan 2012). Lastly,
mobile money services appear to be more secure and safer than cash finance (Suri
2017).

Various aspects of mobile money have been extensively investigated in the litera-
ture. One of the important strands of research is the determinant of mobile money
adoption. While some studies highlight the importance of supportive regulations for
the telecommunications sector and market conditions (Lashitew et al. 2019), socio-
demographic characteristics, such as gender, education level and income, are also
shown to influence the adoption of mobile money (Amoah et al. 2020). Furthermore,
some factors associated with the development of mobile money services have been
examined extensively. Della Peruta (2018) and Rewilak (2017) argue that countries
with low access to formal financial services exhibit more mobile money evolve-
ment. Donovan (2012) and Weber and Darbellay (2010) suggest that a proper regu-
lation system and adequate policies can support mobile money deployment. Benefits
accompanying the adoption of mobile money have also been of interest to schol-
ars. The clearest impacts are the improvements of livelihood and poverty reduction
(Kikulwe et al. 2014; Suri 2017). Better shock management is another highlight
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that has emerged from mobile money adoption (Jack and Suri 2011; Afawubo et al.
2020). To be more specific, households with access to mobile money services are
less likely to be vulnerable to shock events like droughts and floods than those with-
out such access.

The above review demonstrates that mobile money can be an important financial
tool to accelerate financial inclusion, and thus helps to achieve sustainable devel-
opment. Within the scope of this study, we empirically investigate the impact of
mobile money on women’s economic empowerment, an area of study which remains
sparse in the existing body of literature. Following this, we also explore its influenc-
ing channel through financial management practices.

2.1 Links between mobile money and women’s economic empowerment

Women’s empowerment is an important issue as it is one of the main goals to
achieve a sustainable development according to the United Nations (2015).> The
term empowerment refers to the process in which individuals become more involved
in making decisions (Kabeer 2005). Accordingly, women are economically empow-
ered if they have control over their resources such as savings, expenditures and busi-
ness investment (Pereznieto and Taylor 2014).

With the growing prevalence of mobile money, the question of its influences on
women’s empowerment is gaining more and more attention from scholars. This rela-
tionship has recently been discussed in several academic contributions. Within the
research on the impacts of mobile money, studies have found that mobile money
results in better financial inclusion (Demirgiig-Kunt et al. 2018; Hendriks 2019)
and financial welfare (Suri and Jack 2016). Especially, these impacts are even more
profound for women. Moreover, there is growing evidence that the deployment
of mobile phones for delivering financial services positively affects the economic
empowerment of women (Buvini¢ and Furst-Nichols 2016; Wieser et al. 2019; Riley
2019). However, these studies rather provide country-level evidence on the linkage
between mobile money and women’s economic empowerment, while we explore the
issue on the individual level.

Nevertheless, the expectation from the above-mentioned literature can be clearly
summarized with the following hypothesis:

Hypothesis 1 (H1) The use of mobile money is positively and significantly linked to
women’s economic empowerment.

2.2 Financial management practices and women'’s economic empowerment

Financial management behavior is generally defined as individuals’ practices of seri-
ously managing their resources, such as budgeting, saving, spending, managing risks

2 The Sustainable Development Goal 5 is called "Achieve gender equality and empower all women and
girls".
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and investing (Xiao et al. 2009; Dew and Xiao 2011). According to Buvini¢ and
Furst-Nichols (2016), women encounter more social constraints than men, which
subsequently triggers disproportionate economic outcomes. The existing body of
knowledge recognizes financial knowledge as a crucial determinant for women’s
empowerment (Bijli 2012; Johnson et al. 2016). In addition, Robb and Woodyard
(2011) present findings that confirm the close relationship between financial knowl-
edge and financial behavior. Thus, it is likely that women equipped with good finan-
cial practices and financial knowledge tend to exhibit better economic development.
On another note, financial management behavior can have a positive influence on
financial inclusion (Birkenmaier and Fu 2019) and financial well-being (Gutter and
Copur 2011), which subsequently contributes to an enhancement in the economic
power of women (Hendriks 2019). Other studies provide evidence on the impor-
tance of financial management behavior in women’s socioeconomic status. For
instance, financial management skills are shown to be the key driver of women’s
engagement in business in rural Bangladesh (Afrin et al. 2010). Moreover, Buvini¢
and O’Donnell (2019) identifies that savings help to increase women’s financial
independence. Moreover, Stavins (2021) argues that good financial management
practices help individuals prepare for future unwanted economic events, as they can
avoid financial distress through these practices. With the focus on working women
in Pakistan, Haque and Zulfigar (2016) conduct a study to investigate how financial
attitudes (i.e. financial management, spending tendency, risk attitude and attitudes to
financial knowledge) have impacts on the economic empowerment of women. The
results show supportive evidence for the argument that there is a positive and signifi-
cant relationship between these two variables.

Altogether, it can be proposed that the practices of financial management are cru-
cial for the positive change in women’s economic power.

Hypothesis 2 (H2) Financial management practices are positively associated with
women’s economic empowerment .

2.3 Mobile money adoption and women'’s economic empowerment:
the mediating effect of financial management practices

While, as mentioned above, there is growing evidence on the relationship between
the usage of mobile money and women’s economic empowerment, antecedents
and consequences of these two quantities also raise scholars’ concerns. One factor
that can be located in between is financial management practices. A growing body
of literature suggests that financial innovation plays an important role in promot-
ing financial management behavior (Krivosheya 2020; Farida et al. 2021). On the
other side, several studies emphasize the effect of financial management on women’s
improved control over their finance (Haque and Zulfigar 2016; Hendriks 2019). In
addition, the adoption of financial services such as mobile money could indirectly
influence women’s economic empowerment via the impact of other factors (Buvinié¢
and Furst-Nichols 2016). As financial management behavior is generally influenced
by the available financial technology and while it precedes women’s empowerment,
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it is reasonable to conjecture that financial management practices contribute to
explaining the linkage between the usage of mobile money and women’s economic
empowerment. Additionally, several studies indicate that the relationship between
access to finance and the economic empowerment of women is possibly affected by
the ability to manage financial resources. For example, Suri and Jack (2016) illus-
trate the positive impact of mobile money on the financial welfare of poor women.
The authors further suggest that the ability of financial management rather than the
increase of capital results in better financial outcomes for women, conditionally on
access to finance. Moreover, Samineni and Ramesh (2020), who examine the rela-
tionship between microfinance and the economic enhancement of women in India,
suggest that further management skills and economic activities are necessary for the
economic empowerment of women who have access to finance.

Altogether, we expect financial management practice to have a mediating effect
in the relationship between mobile money and women’s financial empowerment.
Therefore, we propose the following hypothesis:

Hypothesis 3 (H3) Financial management practices mediate the relationship
between mobile money adoption and women’s economic empowerment.

3 Data and methodology
3.1 Data

The individual cross-sectional data are taken from the 2017 InterMedia Financial
Inclusion Insights (FII) survey which was undertaken in seven countries: Bangla-
desh, India, Kenya, Nigeria, Pakistan, Uganda, and Tanzania. The FII survey has
been carried out every year from 2013 to draw meaningful insights about the current
stages of financial inclusion in eight South Asian and Sub-Saharan Africa econo-
mies.’ Up to now, six rounds of surveys have been undertaken. However, the coun-
tries included in each round are different, to an extent. Although the 2018 FII survey
provides the most recent data, we choose the 2017 FII survey for a broader coverage
due to seven out of eight countries being included in it instead of only two coun-
tries in the 2018 round. To obtain data, face-to-face interviews under close super-
vision are conducted in the respective local languages or English in each country.
The survey samples are selected randomly using a stratified multi-stage design. In
each region of each country, the survey data proportionally cover inhabitants aged
15 and older in rural and urban areas. Sampling weights were used to make the sam-
ple nationally representative.*

The FII survey collects information on various aspects, including the respond-
ent’s socio-demographic profile, the adoption and usage of different types of

3 Indonesia is excluded from the 2017 FII survey.
4 For more detailed information on the used method as well as the FII program, please visit the website:
http://finclusion.org.
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financial services, especially digital financial services (DFS), and the driving fac-
tors of and obstacles to financial inclusion, financial behaviors and the individual’s
well-being. Apart from a few metric variables, such as age, the reported responses
are mostly categorical and dummy variables. The survey data are appropriate for
this study for the following reasons. Firstly, the total population of participating
countries accounts for more than one-fourth of the global population. Secondly, the
respondents are selected randomly from all regions of each country; hence, the data
set is nationally representative. Thirdly, the survey contains comprehensive infor-
mation on the usage and adoption of mobile money, which is the main focus of the
study. Lastly, the information on respondents’ characteristics is rich, which allows us
to control for more important variables.

In total, the number of respondents who took part in the 2017 FII survey was
74,346, of which 59,132 people were from South Asia and 15,232 people were from
Sub-Saharan Africa. Due to the focus on women, the sample of male respondents is
excluded. Furthermore, observations with missing values for relevant variables are
dropped. The final sample size is 30,549 observations for seven developing econo-
mies across South Asia and Sub-Saharan Africa.

3.2 Variable construction
3.2.1 Main variables

Women’s economic empowerment (EMP) is our dependent variable which we
observe on an individual level. The women’s economic empowerment index contains
10 items related to the decisions of the answering person about income spending
and control over financial resources and services (see Appendix for more detailed
information). The scale is constructed by summing up the scores across all items
and ranges from 10 to 50. Higher scores mean better women’s economic empower-
ment. Cronbach’s alpha test and factor analysis are applied to test for the reliability
of the index. The value of Cronbach’s alpha indicates the internal consistency of the
index ranging from O to 1. An acceptable value of alpha is commonly suggested to
be higher than 0.5. In our test, the resulting coefficient of alpha is 0.8707, which is
relatively reliable.

The main explanatory variable in this paper is the adoption of mobile money.
In order to reflect the process of adoption, three measures of mobile money adop-
tion are employed: mobile money (MM) user, MM account owner and active MM
account owner. The variable MM user takes the value of 1 if the respondent has used
mobile money services for financial activities and otherwise 0. Meanwhile, the vari-
able MM account owner indicates whether individuals who have an MM account
registered in their name or not. If yes, this variable value equals to 1 and otherwise
0. The variable active MM account owner with the value of 1 defines those respond-
ents who conduct financial activities using their registered MM account in the past
90 days. Otherwise, its value equals to 0.

To measure the mediator variable, financial management practice (FMP), we con-
struct an index based on the idea of Dew and Xiao (2011) on financial management
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behavior scale. Due to the dependence on the available questions related to financial
management practices in the survey, we adopt nine items from the survey about the
respondent’s ability to manage savings, consumption, cash flow and debts to meas-
ure the FMP index (see Appendix for more detailed information). The values of
this scale are an aggregation of the scores of each item ranging from 10 to 45. The
higher the scores means the more the involvement of respondents in financial man-
agement practices. Similar to the construction of the women’s economic empow-
erment index, Cronbach’s alpha test and factor analysis are performed to test the
suitability of the index. The quality of the financial management behavior index is
sufficient, as the internal consistency of the index data is acceptable with the Cron-
bach’s alpha value of 0.8449.

3.2.2 Control variables

In this part, we briefly summarize the employed variables and the construction of
the index variables. More detailed information is provided in the Appendix.

The mobile phone proficiency variable (Phone proficiency) reflects how the
respondents use mobile phones to perform specified functions in the past 90 days.
The functions used to compute this index include: (1) Send or receive a text mes-
sage; (2) Send/receive photo messages; (3) Use/browse the Internet; (4) Down-
load music, video or games; (5) Make a financial transaction; (6) Use Facebook,
Whatsapp, Twitter, Instagram or another social networking site; (7) Take a color
picture; and (8) Download/use any other mobile application. Each task performed
is assigned to the value of 1, otherwise 0. The scale scores range from O to 8. The
value of a is 0.9083 for Cronbach’s alpha test, and factor analysis shows reliable
results for the internal consistency.

The financial literacy index is computed to measure the respondent’s ability to
correctly answer questions related to financial concepts. Each correct answer is
assigned to the value of 1, otherwise 0. The respondents were asked about com-
pound interest, inflation and diversification. The final scores for this scale range
from O to 5. Similar to the other indices, Cronbach’s alpha test and factor analy-
sis are conducted to determine for the reliability of this index. The obtained results
reveal that the index is internally consistent with @ = 0.5711, and the results of the
factor analysis are suitable.

The control variables related to respondents’ socio-demographic profile encom-
pass age, working status, marital status, education level and residential status. Other
household characteristics and respondents’ information are also included: household
head; main income earner; poverty status; smartphone ownership; insurance; per-
ceptions about the future, life and financial situation; shock experience; and the use
of bank and non-bank financial services. An additional categorical variable repre-
senting the countries in which the respondents live is also included. These variables
have been employed in a range of literature in regard to mobile money, for instance
Ouma et al. (2017) for Sub-Saharan African countries and Afawubo et al. (2020) for
the case of Togo.
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3.3 Econometric model

To evaluate the impact of mobile money adoption on women’s economic empow-
erment, several OLS regressions are estimated. The basic equation is expressed as
follows:

EMP; = o+ piMM; + p,X; + ¢, (1)

where EMP; represents the women’s economic empowerment index for woman 1.
MM, refers to one of the measures of the MM adoption, namely, MM user, MM
account owner and active MM account owner. The symbol X; represents a set of
control variables, including the respondents’ characteristics, financial literacy, and
the subjective well-being. ¢; is the random error term.

To explore the mediating effect of financial management practices’, the following
specifications are employed:

FMP; = ay + a;MM; + a,X; + €; )

EMP; = yy + y,MM, + 1,FMP; + 1;X, + ¢,, 3)

where FMP, represents the financial management practices index for women i.
To investigate whether the linkage between mobile money adoption and women’s
economic empowerment is mediated by financial management practices, we per-
form the following steps as described by Baron and Kenny (1986). After perform-
ing Model 1, we run a regression with FMP being the dependent variable (Model
(2), MM being the independent variable and keep a series of control variables as in
Model (1). The coefficient a, represents the total effect of mobile money adoption
on financial management practices. Subsequently, the explained variable in Model
(3), i.e. EMP, is regressed on the mediating variable FMP, the main explanatory
variable MM and the same set of control variables (Model (3)). The coefficient y,
measures the effect of the adoption of mobile money under the influencing mecha-
nism of financial management practices. The coefficient y, measures the impact of
FMP in this case. In order for a certain degree of the mediating effect (partial media-
tion) to exist, the coefficients «,, f#;, v, and y, must be significant. Furthermore, the
absolute value of y; must be smaller than that of f,. In other words, the coefficient
of the variable MM when paired with the variable FMP must be smaller than in the
model without the variable FMP. If «;, f, and y, are significant, but y, is insignifi-
cant, the relationship between mobile money adoption and economic empowerment
for women is fully mediated through the variable FMP (i.e. full mediation).

5 The moderation model is not considered since the variable FMP may have causal effect with our main
independent variable.
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Table 1 Frequency table
of categorical variables (in
percent)

MM user MM Active MM
acc. owner  acc.

No Yes No Yes No Yes
Married
No 21.09 5.89 2258 440 23.12 3.86
Yes 64.98 8.04 67.58 544 6839 4.63
Household head
No 74.73 10.35 78.25 6.83 79.28 5.80
Yes 11.34 358 1191 3.01 1224 2.68
Main income earner
No 77.05 10.02 80.57 6.50 81.58 5.49
Yes 9.02 391 9.59 334 993 3.00
Smartphone
No 79.68 10.64 83.18 7.14 8435 5098
Yes 6.39 329 698 270 7.17 2.51
Poverty
No 3232 742 3379 595 3433 542
Yes 53.75 6.51 56.37 3.89 57.19 3.07
Rural
No 11.11 536 1244 4.04 12.87 3.6l
Yes 7496 8.57 7772 5.80 78.65 4.88
Life satisfaction
No 20.86 4.58 22.02 343 2256 2.89
Yes 6521 935 68.14 641 6896 5.60
Financial satisfaction
No 29.04 7.07 30.82 528 31.64 446
Yes 57.04 6.86 59.34 456 59.87 4.02
Worry
No 23.18 5.11 2439 390 2491 338
Yes 6290 8.82 65.77 594 66.613 5.10
Death
No 80.39 12.04 83.87 856 8505 7.38
Yes 5.68 1.89 629 128 647 1.10
lllness
No 60.51 6.26 62.23 454 6280 3.97
Yes 25.57 7.67 2793 530 2872 451
Floods
No 7591 9.80 79.09 6.62 80.00 5.71
Yes 10.16 4.13 11.07 3.22 11.52 2.78
Insurance
No 74.52 11.10 78.25 7.37 7941 6.21
Yes 11.55 2.83 1191 247 12.10 2.28
Bank account owner
No 36.44 10.23 40.02 6.64 41.08 558
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Table 1 (continued)

Table2 MM usage by country

MM user MM Active MM
acc.owner  acc.
No Yes No Yes No Yes
Yes 49.63 3.70 50.14 3.20 5043 2.90
NBFI account owner
No 78.85 11.94 82.54 8.25 83.75 17.04
Yes 722 199 7.62 159 7.76 145

Note: All the data reported as percentages display the relative fre-
quency of each cell in a 2 X 2 matrix

Bangladesh India  Kenya Nigeria Pakistan Tanzania Uganda Total
MM user
No 68.88 98.66 15.17 98.18 95.28 4531 42.10  86.95
Yes 31.12 134  84.83 1.82 4.72 54.69 5790  13.05
MM account owner
No 88.93 98.80 30.64 98.09 99.53 53.93 62.65 91.21
Yes 11.07 120 6936 191 0.47 46.07 3735 879
Active MM account

owner
No 91.46 98.90 3527 9894  99.56 66.81 68.37  92.49
Yes 8.54 1.10 6473 1.06 0.44 33.19 31.63 751
N 2,584 18,940 1,794 2,289 2298 984 1,660 30,549
Note: All the data reported as percentages have been weighted
Table 3 Descriptive statistics for indices and metric variables
Mean S.D. Min Median Max

Age 35.32 14.28 15.00 32.00 100.00
Women’s economic empowerment 33.86 8.50 10.00 35.00 50.00
Financial management practices 25.39 8.02 9.00 26.00 45.00
Financial knowledge 1.78 1.44 0.00 2.00 5.00
Mobile phone proficiency 1.02 2.02 0.00 0.00 8.00
Observations 30,549
4 Results

4.1 Descriptive analysis

Tables 1 and 2 show the relative frequencies of categorical variables by the adop-
tion of MM and the usage of MM by country respectively. Table 3 presents the data
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description for the employed indices and metric variables. At first glance, the data
in Table 1 indicate the dominance of married and rural female residents who have
used MM in comparison with their counterparts who also have access to MM. To be
more specific, among those who have used MM, 57.8% (= 8.04%/(8.04% + 5.98%))
and 61.52% (= 8.57%/(8.57% + 5.36%)) are married and rural women, respec-
tively. Moreover, the high usage of MM in rural areas could be due to the low
level of access to banking services as previously discussed. Indeed, 21.88%
(=10.23%/(10.23% + 36.44%)) of respondents without a bank account are MM
users, while the respective percentage is 6.93% among those with a bank account.

As can be seen in Table 2, the tendency of using mobile money services varies
across countries. While the percentages of women who have used mobile money
services are at least higher than 30% in Bangladesh, Uganda, Tanzania and Kenya,
these proportions remain low in the rest of the countries, which is lower than 5%.
One possible explanation could be the prevalence of mobile money in these coun-
tries, as shown in several studies (GSMA 2019; Demirgiic-Kunt et al. 2018). Fur-
thermore, there are significant differences between the percentages of MM user,
MM account owner and active MM account owner in all countries. For example,
84.83% and 57.90% of female respondents in Kenya and Uganda have used MM ser-
vices, respectively; however, just approximately two-thirds of them have registered
for an MM account.

4.2 Empirical results
4.2.1 Main results

Table 4 illustrates the empirical findings on the linkage between mobile money
adoption and women’s economic empowerment and the mediating effect of finan-
cial management practices. The estimation results in model specifications (1), (4)
and (7) reveal that all the measures of mobile money adoption have significant and
positive impacts on the change in women’s economic power. In other words, the
deployment of MM proves to empower women economically, no matter in which
way the deployment of MM is measured. Our hypothesis 1 on the impacts of MM
on women’s economic empowerment is therefore supported by the evidence. Fur-
thermore, we observe that employed and well-educated women tend to be involved
in economic decision making to a larger extent, as the coefficients are significantly
positive. These findings are consistent with a previous study on women’s economic
empowerment (Kabeer 2005). As expected, women who are equipped with finan-
cial knowledge tend to make their own financial decisions. On the contrary, there is
no difference in the decision of using MM between the poor and non-poor women,
which is opposed to the argument on the linkage between poverty and the adoption
of MM (Wieser et al. 2019).

Regarding the influencing mechanism of financial management practices, we
first run the model specification (2), (5) and (8) to investigate the linkage between
the practices of financial management and the adoption of MM. The results from
our estimations show significant and positive coefficients for different variables
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Mobile money for women’s economic empowerment: the mediating...

representing MM adoption. The positive effect of MM adoption means that the use
of mobile money is positively related with the practices of more financial activi-
ties such as savings and budget planning. Relevant literature on financial inclusion
also considers access to financial services as a driving factor of the engagement in
financial management behavior such as the habits of saving or the use of credit. For
example, mobile money proves to boost the probability and amount of savings of
households in several Sub-Saharan African countries (Ouma et al. 2017). Further-
more, based on the data from Uganda rural households, Munyegera and Matsumoto
(2018) investigate whether financial innovation, i.e. mobile money, leads to a change
in financial behavior. The results show that mobile money users tend to save and
borrow more than their non-user peers. Hence, our findings are in line with findings
from previous studies.

Subsequently, estimations which consider the mediating effect of the variable
FMP are conducted. The results reported in the model specification (3), (6) and (9)
provide favorable evidence for our hypothesis 2. We first realize that practices of
financial management are positively related with women’s economic empowerment,
which indicates that better financial management skills are closely connected with
the greater roles of women in household finances. This finding shows supportive
evidence for the study by Sarban and Hassanzadeh (2014), which affirms that less
skilled rural women are constrained to attain economic empowerment.

The main focus of this analysis is the linkage between MM adoption and wom-
en’s economic empowerment under the influencing channel of financial management
behaviors. We find that this relationship remains unchanged since the coefficients on
all three measures of MM adoption are positive. In addition to that, the magnitude
of the impact of MM adoption is smaller than in the models without the inclusion
of FMP. This finding supports our hypothesis 3 that financial management prac-
tices mediate the impact of MM adoption on women’s economic empowerment. In
other words, the mediating effect of financial management enhances the explanatory
power of mobile money usage on the economic empowerment of women. Indeed, a
recent study by Buvini¢ and O’Donnell (2019) shows that financial services are not
gender-neutral and the inclusion of program designs can yield more positive out-
comes such as higher decision-making power for women. Supporting women with
skill training and technical assistance in accompanied with access to finance is a key
point of these program designs.

4.2.2 Robustness checks

Sub-sample rural and urban areas. According to (Rewilak 2017), mobile money
appears to be used more in countries with an underdeveloped financial system or
lower income per capita. Therefore, we assume that there can be a significant differ-
ence in the tendency to adopt mobile money services between rural and urban areas
due to their financial and development gaps. Our study sample is divided into two
sub-samples of women by geographical areas, namely, rural and urban sub-samples.
For the purpose of simplicity, we report only the results for our main variables: MM
user, MM account owner and active MM account owner. All the coefficients of other
variables are subtracted from the table of results, but are available upon request.
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Table 5 Estimation results for the mediation model utilizing different measures of MM adoption: Rural
and urban sup-samples

Rural Urban
)] @ 3 “ ) 6
Dependent variable EMP FMP EMP EMP FMP EMP
MM user 1.782%4% 0.714%%% 1.569%#%%* —-0.112  0.853** —0.425
(0.358) (0.265) (0.347) (0.446) (0.349) 0.419)
FMP 0.299%##%* 0.367%**
(0.008) (0.019)
R? 0.122 0.126 0.192 0.235 0.243 0.318
MM account owner 1.934 %% 0.847%** 1.681%** —0.048 —0.499 0.134
(0.420) (0.298) (0.410) (0.463) (0.378) (0.437)
FMP 0.299%** 0.366%**
(0.008) (0.019)
R? 0.121 0.126 0.192 0.235 0.242 0.318
Active MM account user 1.896%** 0.821%** 1.650%*%* —0.145 —0.524 0.047
(0.447) (0.253) (0.450) (0.464) (0.383) (0.437)
FMP 0.299%** 0.366%**
(0.008) (0.019)
R? 0.121 0.126 0.191 0.235 0.242 0.318
Observations 25516 25516 25516 5033 5033 5033

Standard errors in parentheses: *p < 0.1, **p < 0.05, ***p < 0.01

All models are weighted. All the other control variables and constant terms are also included in the mod-
els but skipped to present in the table to save space.

A test of the interaction terms based on the dummy variable Rural shows insignificant coefficients which
indicates that there are no significant differences between the sub-samples. Therefore, the interaction
effects are not reported here

The empirical findings for the sub-samples are presented in Table 5. The results
for the rural sub-sample are consistent with our previous findings, which confirms
the significance of MM money adoption in women’s economic empowerment
and the influencing mechanism of financial management behaviors. Meanwhile,
observed coefficients of MM adoption are found to be insignificant across model
specifications for the case of the urban sub-sample. We find only the supportive evi-
dence for hypothesis 2, which is the impact of financial management behaviors on
women’s economic empowerment. The lower prevalence of MM in urban areas is a
possible explanation for this finding.

Sub-sample male and female. Above we have investigated the impact of MM
adoption on women’s economic empowerment, but it maybe the case that men are
influenced as well. We further conduct regressions with the male sub-sample and
compare with the female one. The results are shown in Table 6 which indicate the
similar signs for the coefficients of the all measures of MM adoption. However,
we obtain that the magnitude of the coefficients are higher in the case of female
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Table6 MM for economic empowerment by gender - The mediating effect of FMP

(Male) (Female)
1 2 3) 4) (5) (6)
EMP FMP EMP EMP FMP EMP
MM user 0.814%#% 1 Q7]%kk  (Q.514%%% [ ]]3%kx (727%k  ().888%**
(0.192) (0.177) (0.182) (0.286) (0.214) (0.276)
FMP 0.2807%* 0.309%*
(0.008) (0.008)
Observations 27708 27708 27708 30549 30549 30549
R? 0.269 0.135 0.323 0.133 0.140 0.206
MM account owner 0.664%** ], ]122%kk  (,349% 1.148***  (.439% 1.013%#%
(0.206) (0.199) (0.197) (0.317) (0.231) (0.309)
FMP 0.2807%* 0.309%#%%*
(0.008) (0.008)
Observations 27708 27708 27708 30549 30549 30549
R? 0.268 0.135 0.322 0.133 0.139 0.206
Active MM account user  0.426%* 0.873***  (.181 1.043%%%  (,392% 0.922%%
(0.215) (0.208) (0.204) (0.329) (0.209) (0.328)
FMP 0.28] %% 0.309%*
(0.008) (0.007)
Observations 27708 27708 27708 30549 30549 30549
R? 0.268 0.134 0.322 0.133 0.139 0.206

Standard errors in parentheses: *p < 0.1, **p < 0.05, ***p < 0.01

All models are weighted. All the other control variables and constant terms are also included in the mod-
els but skipped to present in the table to save space.

A test of the interaction terms based on the dummy variable Female shows insignificant coefficients
which indicates that there are no significant differences between the sub-samples. Therefore, the interac-
tion effects are not reported here

sub-sample (see the model specification (1) and (4)). Thus, the adoption of mobile
money appears to be more effective to women’s economic empowerment. The pos-
sible explanation could be that men generally have stronger economic power in com-
parison with women; therefore, the effect of MM adoption is less pronounced.
Control for endogeneity. Principally, our regression results may be biased due to
a possible reverse causality problem. It could be the case that women who have con-
trol over their financial resources also have more chances to access mobile money
services than those who are not economically empowered. Similarly, women who
exhibit more practices of managing their money might make use of mobile money
due to its features of low transaction costs and security. To control for the prob-
lem of endogeneity, we follow the approach introduced by Lyons et al. (2020). To
be more specific, time to the nearest bank is employed as an instrumental varia-
ble in several two-stage least square (2SLS) estimations. This variable is an appro-
priate instrument, since the further away the bank branches are located, the more
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incentives the respondents have for using an alternative financial service, for exam-
ple, mobile money.

In addition, this instrument is expected to only influence the women’s economic
empowerment indirectly via its impact on MM usage. Munyegera and Matsumoto
(2016) state that the proximity to financial intermediaries is not related with house-
hold characteristics that influence income spending. Therefore, we argue that the dis-
tance to bank agents will not directly affect women’s economic empowerment and,
thus, consider the exclusion restriction for this instrumental variable to be satisfied.

The variable time to the nearest bank has five categories: 15 minutes or less;
15-30 minutes; 30-60 minutes; more than 1 hour; and do not know. The based cat-
egory is "do not know", which indicates that this person does not know the time to
the nearest bank. In the first-stage of the 2SLS model, we regress mobile money
adoption on the variable time to the nearest bank. Subsequently, the observed values
are included in the three stated baseline models as the second stage.

The results are shown in Table 7, in which model specifications (4), (8) and (12)
present the first-stage regressions by measures of MM adoption. Meanwhile, the
remaining model specification reports the impact of MM adoption on women'’s eco-
nomic empowerment under the mediating effect of financial management practices.
As expected, the instrumental variable — time fo the nearest bank— has a positive
influence on the likelihood of adopting MM. In other words, respondents who live
far from bank branches are better motivated to use MM. Furthermore, we also per-
form control tests for the validity of the instrument. As can be seen, the estimated
F-statistics are larger than the minimum commonly accepted value of 10. Accord-
ingly, our instrumental variable does not suffer from the problem of weak statis-
tics. Moreover, the results from the endogeneity tests show that the null hypothe-
sis of having no endogenous problem is rejected. It is worth noting that the results
reported in Table 7 affirm the reliability of our previous findings.

Path analysis. In the baseline models, we already find that FMP mediates the link
between MM adoption and women’s economic empowerment. However, the extent
to which the direct and indirect effects between MM adoption and women’s eco-
nomic empowerment are not quantified by that. To solve this problem, we adopt a
path analysis in the sense of (Bhattacharya et al. 2012; Ni et al. 2021). Table 8 pre-
sents the results of the path analysis, with which the direct effect of MM usage on
the EMP and the indirect effect between these variables through the mediating vari-
able FMP can be estimated separately. The ratios of total mediated path to total path
are presented as percentages in model specifications (1), (2) and (3). We find that
10% to 15.07% of the effect are mediated through FMP, depending on the definition
of the MM measure. So altogether, we obtain clear evidence in favor of Hypothesis
3.

5 Conclusion
Our investigation represents the first study regarding the topics of mobile money

providing empirical evidence on the women’s empowerment effect of different meas-
ures of mobile money adoption and the mediating effect of financial management
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Table 8 Results of path analysis

MM user MM account owner Active MM owner
1 2) (3)
Total effect
R[MM;EMP] 0.073** 0.072"** 0.065***
Direct path
PIMM;EMP] 0.062%** 0.064** 0.058"**
percentage 84.93% 88.89% 89.23%
Mediated path
P[MM,FMP] 0.081"* 0.055** 0.052**
P[FMP,EMP] 0.143"* 0.143** 0.143*
Total mediated path 0.011 0.008 0.007
(=0.081x0.143) (=0.055%0.142) (=0.052x0.143)
percentage 15.07% 11.11% 10.77%

This table shows the results of path analyses for the influences of three indicators of MM usage on wom-
en’s economic empowerment through financial management practices as a channel. Column (1); (2) and
(3) represent findings when MM usage is measured by MM users, MM account owner and Active MM
owner, respectively. R[] indicates regression coefficients and P[] indicates path coefficients.

Standard errors in parentheses: * p < 0.1, " p < 0.05, " p < 0.01
All models are weighted

All the other control variables and constant terms are also included in the models but skipped to present
in the table to save space

practices. For this purpose, we conduct a study using cross-sectional data of women
in seven countries across South Asia and Sub-Saharan Africa in 2017. Three meas-
ures of mobile money adoption are employed to reflect the process of using digital
services, ranging from having used MM services to having an actively used personal
MM account in the past 90 days. Additionally, to capture the multi-dimensionality
of women’s economic empowerment and financial management practices, we con-
struct two indices to measure these two variables. To gauge the reliability of the
findings, robustness tests for endogeneity and sub-samples of rural and urban areas
are also conducted.

The empirical findings from our study confirm the conjecture that the use of
digital finance represented by mobile money contributes to the economic empow-
erment of women. Moreover, financial management practices appear to stimulate
economic empowerment and mediate the influence of mobile money adoption.
This finding implies that equipping women with financial management skills helps
them take the advantage of financial services to gain independence in making
financial decisions. It is noteworthy that while the obtained results are significant
in the case of the whole sample and the rural women sub-sample, the regression
coefficients present no explanatory power in the case of the urban women sub-
sample. By analyzing the influence of mobile money adoption and financial man-
agement behavior on women’s empowerment, we can identify necessary practices
and provide enabling environments to improve the role of women in contributing
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to economic decisions. To this end, trainings of financial management skills are
proven to be necessary as an accompaniment of the increasing use of mobile
money services.

One of the limitations of our research lies in the employed dataset. The sam-
ple data comprise a large number of observations which allows for drawing reli-
able findings. However, these results only reflect the situation in one specific year.
Further research is encouraged to utilize panel data to find more predictive findings
rather than the current validity as our study does. In addition, our research focuses
solely on the effect of mobile money on women’s economic empowerment without
considering the impact of other financial services. Last but not least, future studies
could consider other aspects of women’s empowerment such as social and psycho-
logical empowerment. In conclusion, we hope that this analysis partly contributes to
this interesting field of research and can serve as a stepping stone for future deeper
and broader investigations.

Appendix Additional tables
Tables 9, 10, 11 display the questions and answers in the 2017 FII survey associated

to the construction of the EMP and FMP indices, and detailed definitions of the con-
trol variables.
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Table 9 Questions and answers used to construct the EMP index (Source: 2017 FII survey)

Question

Values

In your best estimate, about how much of your
household’s income do you provide each month?

About how involved or uninvolved are you typi-
cally in deciding how to spend your household’s
income?

About how involved or uninvolved are you typi-
cally in deciding how your household’s income
is spent on basic needs like food and clothing?

About how involved or uninvolved are you typi-
cally in deciding how your household’s income
is spent on other things beyond basic needs?

If you were to speak your mind on a decision
regarding how to spend your household’s
income, about how much influence do you think
you would have on the final decision?

If you happened to disagree with a decision about
how your household’s income is spent, how
likely would you be to voice disagreement?

If you voiced disagreement about a decision about
how your household’s income is spent, how
likely do you think it would be to change the
final decision?

To what extent do you typically agree or disagree
with the final decisions about how your house-
hold’s income is usually spent?

To what extent do you agree or disagree with the
following statements regarding the money you
personally earn or receive? You make the final
decision on how your money is spent or saved

How involved are you in deciding what kind of
financial services you use?

1=None; 2=A little; 3=About half; 4=Most;

5=Almost all; 98=Refused; 99=DK

1=Very uninvolved; 2=Somewhat uninvolved;

3=Neither uninvolved, nor involved; 4=Somewhat
involved; 5=Very involved; 98=Refused; 99=DK

1=Very uninvolved 2=Somewhat uninvolved;
3=Neither uninvolved, nor involved; 4=Somewhat
involved; 5=Very involved; 98=Refused; 99=DK

1=Very uninvolved 2=Somewhat uninvolved;
3=Neither uninvolved, nor involved; 4=Somewhat
involved; 5=Very involved; 98=Refused; 99=DK

1=None; 2=A little; 3=A fair amount; 4=Most;
5=Almost all; 98=Refused; 99=DK

1=Very unlikely; 2=Somewhat unlikely; 3=Neither
unlikely, nor likely; 4=Somewhat likely; 5=Very
likely; 98=Refused; 99=DK

1=Very unlikely 2=Somewhat unlikely; 3=Neither
unlikely, nor likely; 4=Somewhat likely; S=Very
likely; 98=Refused; 99=DK

1=Strongly disagree 2=Somewhat disagree; 3=Nei-
ther disagree, nor agree; 4=Somewhat agree;
5=Strongly agree; 98=Refused; 99=DK

1=Strongly disagree; 2=Somewhat disagree;
3=Neither disagree, nor agree; 4=Somewhat
agree; 5=Strongly agree; 98=Refused; 99=DK

1=Very uninvolved; 2=Somewhat uninvolved;
3=Neither uninvolved, nor involved; 4=Somewhat
involved; 5=Very involved; 98=Refused; 99=DK

Observations with the values of "99", "98", "97" are treated as missing values
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Table 10 Questions and answers used to construct the FMP index (Source: 2017 FII survey)

Question

Value

About how much do you agree or disagree with
the following statements when considering
your personal financial situation? I have enough
money to pay for my living expenses

About how much do you agree or disagree with
the following statements when considering your
personal financial situation? I spend less money
than I make each month

About how much do you agree or disagree with
the following statements when considering your
personal financial situation? I pay my bills on
time and in full

About how much do you agree or disagree with
the following statements when considering
your personal financial situation? I have an
emergency fund that is large enough to cover
unplanned expenses

About how much do you agree or disagree with
the following statements when considering your
personal financial situation? I am confident that
my income will grow in the future

About how much do you agree or disagree with
the following statements when considering
your personal financial situation? I earn enough
money to pay back debt and also pay for my
living expenses

About how much do you agree or disagree with
the following statements when considering your
personal financial situation? I have savings or
assets that will keep me financially secure in the
future

About how much do you agree or disagree with
the following statements when considering your
personal financial situation? I have the skills and
knowledge to manage my finances well

If you had an emergency and urgently needed to

pay a sum equal to one year of your income, how
likely is it that you could gather sufficient funds?

1=Strongly disagree; 2=Somewhat disagree;
3=Neither disagree, nor agree; 4=Somewhat
agree; 5=Strongly agree

1=Strongly disagree; 2=Somewhat disagree;
3=Neither disagree, nor agree; 4=Somewhat
agree; 5=Strongly agree

1=Strongly disagree; 2=Somewhat disagree;
3=Neither disagree, nor agree; 4=Somewhat
agree; 5=Strongly agree

1=Strongly disagree; 2=Somewhat disagree;
3=Neither disagree, nor agree; 4=Somewhat
agree; 5=Strongly agree

1=Strongly disagree; 2=Somewhat disagree;
3=Neither disagree, nor agree; 4=Somewhat
agree; 5=Strongly agree

1=Strongly disagree; 2=Somewhat disagree;
3=Neither disagree, nor agree; 4=Somewhat
agree; 5=Strongly agree

1=Strongly disagree; 2=Somewhat disagree;
3=Neither disagree, nor agree; 4=Somewhat
agree; 5=Strongly agree

1=Strongly disagree; 2=Somewhat disagree;
3=Neither disagree, nor agree; 4=Somewhat
agree; 5=Strongly agree

1=Very unlikely; 2=Somewhat unlikely; 3=Neither
unlikely, nor likely; 4=Somewhat likely; 5=Very
likely; 99=DK

Note: Observations with the value of "99" are treated as missing values
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Table 11 Definitions of the controls variables

Variable

Definition

Socio-demographic profile
Age
Married

Work status

Education

Rural

Country

Household’s characteristics
Poverty

Household head

Respondent’s information

Life satisfaction

Financial satisfaction

Worry

Death

Illness

Floods

Main income earner
Smartphone
Insurance

Bank account owner

The number of years that the respondent has lived

Dummy variable refers to the marital status of the respondent. It equals to 1
if the respondent has married and 0, otherwise

Categorical variable refers to the employment status of the respondent.
Unemployed is the reference category, the other four categories are
employed, regular salary; employed, irregular salary; self-employed; and
looking for jobs

Categorical variable indicates the respondent’s level of education. There
are four groups: no formal education (the based category); primary
school; secondary school; and higher education

Dummy variable indicate the respondent’s residential location. It equals to
1 if the respondent live in rural area. Otherwise, it equals to O

Categorical variable indicate the country in which the respondent live in.
There are seven countries namely Bangladesh, India, Kenya, Nigeria,
Pakistan, Uganda, and Tanzania. The reference category is Bangladesh

Dummy variable indicates whether the respondent’s household live under
the poverty line of $2.5 per day. If yes, it takes the value of 1 and other-
wise 0

Dummy variable indicates whether the respondent is household head. If
yes, it equals to 1 and O otherwise

Dummy variable indicates whether the respondent satisfies with his life as
a whole recent days. It takes the value of 1 if the respondent’s answer is
"very satisfy" or "somewhat satisfy". It equals to O otherwise

Dummy variable indicates whether the respondent satisfies with his finan-
cial situation presently. It takes the value of 1 if the respondent’s answer
is "very satisfy" or "somewhat satisfy". It equals to O otherwise

Dummy variable indicates whether the respondent is worried about the
future. It takes the value of 1 if the respondent’s answer is "very worried"
or "somewhat worried". It equals to O in otherwise

Dummy variable indicates whether the respondent experiences a shock
from the death of a household member in the past 12 months. If yes, it
equals to 1 and O otherwise

Dummy variable indicates whether the respondent experiences a shock
from the illness of a household member in the past 12 months. If yes, it
equals to 1 and O otherwise

Dummy variable indicates whether the respondent experiences drought/
floods in the past 12 months. If yes, it equals to 1 and O otherwise

Dummy variable indicates whether the respondent is the main income
earner in the household. If yes, it equals to 1 and O otherwise

Dummy variable indicates whether the respondent has a smartphone or not.
If yes, it equals to 1 and O otherwise

Dummy variable indicates whether the respondent has insurance. If yes, it
equals to 1 and O otherwise

Dummy variable indicates whether the respondent owns a bank account. If
yes, it equals to 1 and O otherwise
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Table 11 (continued)

Variable

Definition

NBFI account owner

Phone proficiency

Financial literacy

Time to the nearest bank

Dummy variable indicates whether the respondent owns an account in a
non-bank financial institution (NBFI). If yes, it equals to 1 and O other-
wise

An index includes 8 items focusing on question about whether the respond-
ent perform several mobile phone functions in the past 90 days. The
functions are: (1) send or receive a text message; (2) send/receive photo
messages; (3) use/browse the Internet; (4) download music, video or
games; (5) made a financial transaction; (6) use Facebook, Whatsapp,
Twitter, Instagram or another social networking site; (7) took a color
picture; and (8) download/use any other mobile applications. Each item
has a score of 1 if the respondent uses the relevant function in the past
90 days, and O otherwise. The index scale is a summation of the scores
ranging from O to 8

An index includes five items focusing on the respondent’s ability to cor-
rectly answer the questions about financial concepts, namely, compound
interest, Inflation, and diversification. Each item has a score of 1 if the
respondent correctly answers the questions, and O otherwise. The index
scale is a summation of the number of the scores ranging from 0O to 5.
The questions are:

(1) Is it safer to put your money into one business or investment, or to put
your money into multiple businesses or investments? The correct answer
is "Multiple businesses or investments"

(2) Suppose over the next 10 years the prices of the things you buy double.
If your income also doubles, will you be able to buy less than you can
buy today, the same as you can buy today, or more than you can buy
today? The correct answer is "The same"

(3) Suppose you need to borrow 100 units of national currency. Which is
the lower amount to pay back: 105 units or 100 units plus 3 percent? The
correct answer is "100 units plus 3 percent"

(4) Suppose you put money in the bank for two years and the bank agrees
to add 15 percent per year to your account. Will the bank add more
money to your account the second year than it did the first year, or will it
add the same amount of money both years? The correct answer is "More"

(5) Suppose you had 100 units in a savings account and the bank adds 10
percent per year to the account. How much money would you have in
the account after five years if you did not remove any money from the
account? The correct answer is "More than 150 units"

Categorical variable indicates the time that the respondent has to travel to
reach the nearest bank branch. There are five categories: 15 minutes or
less; 15-30 minutes; 30-60 minutes; more than 1 hour; and do not know.
The reference category is "do not know"
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