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Abstract

In this study, we consider determinants of �nancial inclusion among rural women in Kenya

as a special interest group. More precisely, we model socio-economic determinants of

�nancial inclusion among these rural women. In particular, we employ a multiple logistic

regression model on the data from Financial Inclusion Insights (FII) 2017 survey. It is found

that mobile phone ownership, identi�cation documents, age, economic status, education,

informal society membership and employment status are some of the social elements that

explain �nancial inclusion. Ownership of a mobile for instance tremendously increases

the chances of a rural woman being �nancially included. Those who owned a phone were

14 times more likely to be �nancially included (p-value= <2e-16). The rural women in

possession of identi�cation documents were 5 times more likely to be �nancially included

(p-value= 8.41e-11) while age showed a positive relationship with the outcome variable to

the extent that �nancial inclusion increases with an additional unit of age (p value= 1.84

e-5) until it reaches an optimal age beyond which it begins to decrease (as substantiated by

a negative coe�cient of the age squared variable. Regarding economic status, those from

households below poverty levels were found to be less likely to be included compared to

those above poverty level. On education, a rural female with higher education’s probability

of being �nancially included increases by 151 percent compared to those with no formal

education. On the other hand, those with secondary education were twice more likely to be

�nancially included than the reference group. Interestingly, those with primary education

were less likely to be �nancially included compared to the ‘no formal education’ category.

Being a member of an informal group like a chama, merry-go-round and VSLA increases

the likelihood of a rural woman being �nancially included. For instance, rural women

members of the informal societies were twice likely to be �nancially included. Finally,

unemployed rural women, those seeking jobs, housewives, student, retired or the disabled

were all less likely to be �nancially included comparatively. Speci�cally, housewives or

students showed signi�cant results for �nancial exclusion.
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1 Introduction

1.1 Background Information

Despite the World’s general positive growth in the global economy, some segments of the
population – the poor, and particularly the rural residence’s wellbeing remain unchanged.
One major contributor to this stagnation is lack of access to regulated financial institutions
and services like borrowing, saving, investments, insurance and building of capital. This
phenomenon is known as financial exclusion. Globally, 69 percent of adults in 2017–
about 3.8 billion adults had an account at a bank or with a mobile money provider. Put
di�erently, almost a third (31 percent) of the global population was financially excluded
in the same year with women, rural populace and the poor being overrepresented among
this group. By gender, a global 72 and 65 percent of men and women respectively were
financially included in 2017.

Globally, almost a quarter (23 percent) African adults have an account. In Africa, women
continue to lag behind their male counterparts reporting an inclusion rate of 20 percent
compared to 29 percent for the men. In Sub-Saharan Africa, mobile money lead in
driving the growing financial inclusion. Although the proportion of adults with a financial
institution account (bank or Non-bank Financial Institutions) plateaued, those with a
mobile money account nearly grew two-fold, to 21 percent (World Bank, 2017).

Consistent with the Global and the African trend, Kenyan financial inclusion scenario
has not been di�erent. Kenyan women’s financial inclusion stood at 65 percent behind
men’s 72 percent. Conflated to urban women the situation for rural women was even
worse. According to financial inclusion insights report, rural women reported a 61 percent
inclusion compared to urban women at 73 percent (Financial Inclusion Insights Surveys,
2017). Although women have lagged behind in financial inclusion at all levels, the wide
gap between Kenyan rural and urban women necessitates the need to determine and
analyze the various socio-economic and demographic factors that influence financial
inclusion, especially among rural women.

1.1.1 Definitions of financial inclusion

Intermedia Survey Institute defines financial inclusion as the uptake and use of own
accounts with financial service providers that o�er a full range of financial services – credit,
savings, insurance money transfers and investment, and are regulated by the government.
This implies that people must have an account solely or jointly with someone else in their
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name with a legal all-service financial institution (which include banks, mobile money
service providers, and nonbank financial institutions-such as deposit-taking microfinance
institutions (MFIs), Savings and Credit Cooperative (SACCO), Post Banks and financial
cooperatives. Everyone who own accounts in other institutions not mentioned above,
those that do not have their own full-service account or those using other people’s account
are in this context, considered financially excluded. Additionally, those accessing services
such as money guards, savings collectors, merry go round (chama) and other bank cards
that are not a�ached to an account with any of the regulated institution are equally
regarded as being excluded.

According to Global Financial index (Findex), financial inclusion encompasses individuals’
and businesses’ access to useful and a�ordable financial services and products that meet
specific needs for example: – transactions, payments, savings, credit and insurance.
Guaranteed access to a transaction account is regarded as an opening into a broader
financial inclusion given that it catalyzes savings and enables making and reception
of payments. In this regard, an account has been defined as; first, the proportion of
respondents reporting individually owning an account or in collaboration with anybody
else at any institution providing legal all-service financial products and secondly, those
who had personally used a mobile money service within a 12 months’ reference period pre
survey. Financial institution on the other hand, refers to the percentage of respondents
reporting account ownership (individually or in collaboration) at a bank or another type
of financial institution. Lastly, Mobile money account denotes the fraction of respondents
reporting personally using a mobile money service within the same reference period.

This study will utilize data from intermedia survey institute and therefore adopt interme-
dia’s definition of financial inclusion.

1.1.2 Progress made in financial inclusion

Although account ownership has been on the rise globally, the growth has been uneven
across countries, with mobile phones and the internet spurring this growth. Yet again,
men retained a higher probability of having an account than women according to the
2018 World Bank report on the utilization of financial services. Globally, 69 percent of
adults in 2017 (about 3.8 billion people up by 515 million adults who obtained an account
within the years 2014 and 2017 period) had an account at a banking institution or with a
mobile money service provider, a substantial increase from 62 percent and 51 percent in
2014 and 2011 respectively (Global Findex database).

The witnessed growth in account ownership notwithstanding, disparities persist, for
instance, Kenya in 2017, 72 percent and 65 percent women held accounts respectively.
What’s more, an insistent 7 percentage points gender gap persists as were in the years 2014
and 2011. A wider gap between men and women existed in the low-income economies
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although it remained unchanged since 2011, at 9 percent. Whilst in some economies
account ownership grew strongly, elsewhere the pace has not been comparable, most
likely a�ributable to the very large and continued disparities existing between men and
women as well as the rich and the poor. Rural populace in the developing economies also
showed comparatively lower propensity to own an account.

In Sub-Saharan Africa, mobile money remains to be the horsepower behind the growing
financial inclusion. Although the proportion of adults with an account at a financial
institution (bank or NBFI) plateaued, those with a mobile money wallet or account nearly
doubled, to 21 percent (World Bank Findex survey).

In Kenya, females make up a li�le over half of the population (Census, 2009), but their
benefaction to measured economic activity, progress, and welfare falls far below its
capacity, resulting in substantial socio-economic ramification. According to World Bank,
adult female’s population (+15 years) who lacked education in 2016 stood at 18.96 percent
compared to the entire population that stood at 19.68 percent, with average years of total
schooling being 4.41. World Bank’s collection of development indicators placed Kenyan
females participating in the labor force, (percentage of total labor force) at 48.5 percent
in 2017. Additionally, at the household level, women in most cases tend to be solely the
principal decision makers or jointly with their husbands in the day to day household
expenditures , ensuring intra-household resource are wisely apportioned to meet basic
needs and supplementary savings through investment so as to gather for unforeseen
emergencies.

Although financial inclusion in Kenya has gained lots of traction a�er the introduction of
mobile money in 2007, women have persistently been about 7 percentage points behind
their male counterparts (World Bank and FII). Overall in 2017, 7 in 10 (73 percent) Kenyan
adults were financially included with 72 percent and 65 percent of men and women
being financially included respectively. Although there is good reason to celebrate the
overwhelming growth made across the financial inclusion landscape in recent years,
significant opportunity for growing access and usage of financial services among women
remains. Positive trends in financial inclusion has been witnessed over the last few years,
although women are consistently underutilizing these services, -a facts that exacerbates
their suboptimal derivation of utility from service use. In 2016, there existed a 7-percentage
points gender di�erence in financial inclusion (65 percent of women were financially
included compared 72 percent for the males).

According to Fin Access surveys, formal financial inclusion (defined as access to useful and
a�ordable financial products and services by individuals and businesses that meet their
needs – transactions, payments, savings, credit and insurance – delivered in a responsible
and sustainable way) had had a 50 percent increase since 2006 to reach 75.3 percent of
Kenyans in 2016. Only 17.4 percent of adults were excluded from both the formal and
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informal financial services and this proportion more than halved since 2006. While formal
inclusion among men had grown steadily since 2006, for women, leapfrogged between
2009 and 2013 driven by the spread in the of mobile money accounts services. This lowered
women’s exclusive dependence on the use of informal services. Although compared to men,
practical access to legal and prudentially regulated services such as banks remained low
among women at 35 percent equated to the men’s 50 percent. The rural-urban financial
inclusion gap widened between 2006 and 2016, with the inclusion among the urbanites
roughly doubling that of the rural residence. Thus, those living in the rural area are almost
twice more likely to be excluded than those in the urban areas.

Mobile technology and the explosion in growth of mobile financial services in particular,
have generated extensive a�ention as an engine of expanding inclusion in financial services.
Mobile money service is broadly touted as the game-changer for financial inclusion and
equally the growth driver for innovation in the mobile industry, particularly in Kenya.
With the widespread ownership of the mobile phones and the access to financial services
it provides, women have been placed nearly at par with men as statistics have shown that
access to mobile money among women stands at 84 percent compared to 89 percent for
men (FII 2017).

1.1.3 Barriers to financial inclusion

Although males and females face similar barriers to financial inclusion, these barriers tend
to be more pronounced for women. Culture, paucity of ordinary collateral (like land or
assets which are more o�en than not registered in men’s name), lower income levels in
comparison with men, lack of financial literateness and financial institutions’ ineptitude
to designing suitable products and outreach schemes to reach women are some of the
barriers that hinder women from being financially included.

Regarding self-reported barriers to financial inclusion, poorer people have cited lack of
money while the more educated adults’ concern has been on cost and confidence in the
banking system. On the other hand, women’s facilitators of financial exclusion have
been associated with lack of identification documents and or dependence on other family
members for assistance on financial services.

In as much as financial inclusion o�ers great benefits to individuals and households, a
well-functioning financial system is of benefit to the entire country. The access to financial
services is highly unequally distributed, with vulnerable people – and particularly poor
women – frequently being underserved by existing institutions and systems. This is so
despite substantial evidence of how di�erent types of financial inclusion plans when
properly conceived, designed and implemented could enhance women’s participation in
economic activities and empowerment. It is against this backdrop that this study seeks to
identify determinants of financial inclusion among rural women to contribute to be�er
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design and implementation of projects aiming to foster achievement of both gender equity
and poverty eradication.

1.2 Statement of Problem

In general, women continue to lag behind men when it comes to drawing benefits from
financial institutions and the services they o�er. Compared to urban women, the situation
for rural women is dire. While 73 percent of urban women were financially involved in
2017, only 61 percent of rural women reportedly utilized formal financial services in the
same year (FII 2017). Studies targeting to ease reach and access to pecuniary services
for rural women are either entirely lacking in the Kenyan context, have used data that
lacks external validity or are concerned only with the technical aspects of barriers to
financial inclusion. There is paucity of references when it comes to understanding the
socio-economic and demographic determinants of financial inclusion among rural women
generally and particularly in Kenya.

1.3 Objective of the Study

The broad objective of this study is to utilize the existing logistic regression model to
find out the factors that determine financial inclusion among rural women in Kenya. The
Specific objectives are:

1. To determine socio–economic and demographic factors that influence financial inclu-
sion among rural women in Kenya

2. In view of 1, suggest policy recommendations for be�er financial inclusion program-
ming for rural women.

1.4 Significance of the study

There are rich evidences in the literature that financial inclusion enhances the be�erment
of the living standards of the less fortunate and other marginalized, underprivileged or
vulnerable groups of the society by improving their access to a�ordable financial services.
This study’s focus, however, will be the rural Kenyan women in order to add to the pool
of research to the existing findings and make more specific recommendations in targeting
them. As argued above, these women are the least financially included compared to the
urban women yet they also are the majority of the women. This study hence seeks to
contribute not only to the discourse on financial inclusion for women in Kenya but also
to highlight the mentioned socio-economic and demographic determinants to facilitate
be�er and targeted interventions for financially including rural women. This is key in
an e�ort to contribute to financial inclusion programs targeting rural women in Kenya
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as well as other African countries that bench mark the Kenyan financial sector model.
Further the results of the study will contribute to tailoring of the financial products and
eventually increasing the probability of financially including rural women of Kenya.
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2 LITERATURE REVIEW

The role of financial inclusion in empowering women has, for a very long time been well
deliberated in the literature (Karpowicz, 2014; Akudugu, 2013; The World Bank, 2015; Han
and Sherraden, 2009; Mullainathan and Shafi, 2009). More particularly, evidence exist
for significant benefits of financially including not only households but also businesses
(Aportela (1999); Ashraf et al. (2010); Banerjee et al. (2010); Collard et al. (2003); Dabla-
Norris et al. (2014); Dupas and Robinson (2009); Karlan and Zinman (2010); Kempson and
Whyley (1999); Marshall (2004). Of importance as well has been the existence of a pressing
need for development of an all-inclusive financial system that requires financial product
designers to tailor their products in line with their customer (or potential customers) needs.
Therefore, these di�erent needs by the di�erent user groups must be given consideration
so as to guarantee financial products appreciation by all.

Importantly, determining the drivers of financial inclusion that would improve the uptake
of financial products need to be explored so as to be able close the persistent gender gap
with women lagging 7 percentage points behind men (Global Findex, 2018). The situation
is even dire for the rural women who are 10 percentage points behind their counterparts
in the urban areas. Noteworthy is the fact that the level of financial inclusion varies across
regions, countries and economies and the cause of these variations can either be micro
or macro in nature. There has been an increasing focus on what actually determines
financial inclusion both at the national and/or regional levels that has brought forth
factual evidences. Exclusion can be voluntary or otherwise (de Koker and Jentzsch, 2011;
Tita and Aziakpono, 2017).

Voluntary exclusion could be driven by such social aspects as religion, culture or purely
lack of interest in the services on o�er. Involuntary exclusion on the other hand, would
emanate from lack trust in the financial system (Di�us and Klein, 2011) or other inhibitors
including poor or inappropriate product designs, stringent eligibility criteria and a�ord-
ability, (European Commission, 2008). Over and above the two exclusion groups (voluntary
and involuntary), Olaniyi and Adeoye (2016) identified existence of another category they
called ‘self-withdrawn group’. This constitutes bank customers who succeeded in scaling
access barriers but, for some reason, withdraw from the financial system.

The determinants of financial inclusion broadly classify either as demand or supply side
driven. Whereas demand side factors encompass individual’s socio-economic features
such as, age, gender, income and education, supply side aspects pivot more towards
individual a�itudes and perceptions which determine decision to utilize financial products
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and or services. World Bank (2015) portend that besides social characteristics, financial
decisions can be influenced by a�itude and behavioral traits. Han and Sherraden (2009),
for instance found that an individual’s saving decisions were largely influenced by their
a�itude. Additionally, poor and low-income individuals make decisions emotionally.
Mullainathan and Shafi (2009) contend that for the poverty-stricken majority, small
emotional queues have the potential to hamper prudent financial decisions like useful
product adoption.

The determinants of financial inclusion broadly classify either as demand or supply side
driven. Whereas demand side factors encompass individual’s socio-economic features
such as, age, gender, income and education, supply side aspects pivot more towards
individual a�itudes and perceptions which determine decision to utilize financial products
and or services. World Bank (2015) portend that besides social characteristics, financial
decisions can be influenced by a�itude and behavioral traits. Han and Sherraden (2009),
for instance found that an individual’s saving decisions were largely influenced by their
a�itude. Additionally, poor and low-income individuals make decisions emotionally.
Mullainathan and Shafi (2009) contend that for the poverty-stricken majority, small
emotional queues have the potential to hamper prudent financial decisions like useful
product adoption.

Technology enhancements have also been proven to have a positive outcome on the access
to financial services. Technology catalyzes e�ective distribution of financial products
and services to especially the remotest of areas. Duncombe and Boateng, (2009) actually
portend that improvements in technology has brought about easier access to financial
products for particularly the women given that it reduces on the need to travel long
distances.

Corinne et al. (2018) in their quest to find what drives women’s financial inclusion across
countries using the Global Findex dataset of 2014, found that the individual’s background
characteristics, for example, gender, educational a�ainment, age and income level were
strongly related to an individual’s financial inclusion status. There existed a strong negative
nexust between being female and financial inclusion.

Allen et al. (2012) using World Bank Global Findex Data to analyze some of the individual
a�ributes on a global scale. They found that the poorer, less educated, younger, rural, not
formally employed, individuals that are not married or separated had a lesser likelihood
of account ownership and saving formally with legal prudentially regulated financial
institution. At the same time, the chances of borrowing formally tended to increase for
the older, educated, richer and married men.

Fungácová and Weill (2015) in a study aimed at understanding financial inclusion in China
utilized the same dataset. They also concluded that the richer, the more educated, older
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men were more likely to be financially included than their respective counterparts. Women
on the other hand were less likely to be financially included due to lack of documentation
or because another member of the family had an account. They also concluded that
advanced education, higher income, being a man and older significantly influenced the
level of being financially included. Working with the Argentina country level data the
same authors also concluded that the income, age and level of education were the notable
determinants of financial inclusion on the demand-side whereas low income and age were
the bo�lenecks when it came to involuntary exclusion.

Demirgüç -Kunt et al. (2013a) in a study done in 64 economies with a total sample
of 65,000 adults, tested the significance of being from the Muslim religion on owning a
formal account, saving, credit, and barriers to financial inclusion. They found that Muslims
resorted considerably less to formal account ownership and saving than non-Muslims.
Nonetheless, they would not be less likely to borrow, either formally or informally, than
non-Muslims. The less fortunate, the those with li�le education, women and rural adults
were excluded from formal financial systems and this was regardless of their religion.
Religion was however more cited as a hurdle to financial inclusion among Muslims.

Sanderson et al. (2018) while evaluating determinants of financial inclusion in Zimbabwe
established that it is driven by education, financial literacy, age, distance to access points
of financial services, income, proper documentation and connectivity to the internet as
shown by their positive relationship to financial inclusion.

Soumaré et al. (2016) did a study in Central and West Africa on the factors that determine
financial inclusion using the Global Financial Inclusion database (Global Findex). They
singled out drivers of inclusion to be education, sex, age, income, marital status, urbanity,
employment status and household size. The implication here is that in the Central and
West African countries, financial inclusion is mostly influenced by individual’s charac-
teristics. Whereas gender was a positive significant determinant of financial inclusion in
Central Africa, in West Africa, it was income.

Lianto et al. (2017) working in the Philippines, gathered evidence from a National Baseline
Survey in an e�ort to espouse determinants of financial inclusion. They demonstrated
that socio-demographic characteristics (sex, civil status, age, education, employment and
income) were significantly associated with the access to various financial products and
services.
Robin et al. (2016) while brainstorming on ways of bridging the gender gap, concluded
that there are some major factors driving financial inclusion gender gap. They singled out
low financial literacy levels among the women.

Clamara et al. (2014) in a Peruvian study pinpointed some of the socio-economic and loca-
tional factors that distinguish households using formal financial system. Their estimated
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findings pointed out that the probability of using formal financial products and services
tended to be lower with individuals possessing characteristics such as low education level,
individual’s marital status (being single), source of income (wages), gender (being female),
low earnings and type of residence (rural area or small town). The same conclusions
were made by Pena et al. (2014) who conducted a study that looked at the determinants
of inclusion in Mexico and used the country’s 2012 National Financial Inclusion Survey.
Using regression analysis, education, employment and marital status were found to be
positively explain usage of financial products and services.

Similarly, Akudugu (2013) conducting an analysis in Western Africa with a focus in Ghana,
concluded that literacy, wealth class, age, distance, a lack of documentation, lack of
trust for formal financial institutions, money poverty and social networks as reflected in
family relations were the significant determinants of financial inclusion in Ghana. Using
binary logit model, individual adult’s age was positively influenced the propensity to be
included in the Ghanaian formal financial market. In fact, the positive influence of age
was statistically significant at 1 percent. Nevertheless, the impact of age reduces as one
approach old age. This was captured in the age squared variable which was negatively
related to the probability of inclusion. (significant at 1 percent). The inference here is that
age assumes a quadratic function in explaining inclusion.

Arindam and Pravat (2011) studying financial inclusion determinants in some select
districts of West Bengal in India, found that economic status of the household, level
education and non-farm employment were significant predictors of financial inclusion.
Economic status of the household was found to be positively and significantly correlated
with the degree of financial inclusion while the level of education measured by the
number of years of schooling was found to be statistically significant at 1 per cent level of
significance.

Bhanot et al. (2012) while studying the phenomenon of financial inclusion in north-east
India’s two-states (Assam and Meghalaya), a�empted to explore the various critical factors
that influence financial inclusion in remote areas of India. The authors concluded that
financial inclusion in these areas was very low with the income levels, awareness of
financial products, and education levels of the respondents being found to be influential
in determining financial inclusion. These same conclusions were also made by Kohli (2013)
that the socio-economic factors such as income levels among individuals were found to
have a significant influence on the level of financial inclusion in India.

Nandru et al. (2016) undertook a study, in an a�empt made to explore the determinants of
financial inclusion as measured by the account ownership in Pondicherry region in India.
This research aimed to fill the gap by using primary data collected from Pondicherry
region to examine the status of financial inclusion. The authors used a binary logistic
regression model to analyze the data. Gender dimension, income levels, age, education
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level and employment status were employed as independent variables. The results however
indicated that only income and education levels had a significant impact on financial
inclusion as measured by the ownership of bank account.

Tuesta et al. (2015) in their study which adopted three dimensional (supply side factors,
individual factors and factors a�ecting perception) factors of financial inclusion in Ar-
gentina, reported a person’s level of education, income and age as the significant cross
cu�ing financial inclusion aspects. Put di�erently, these were factors at play from both
an individual’s perception and supply side perspectives.

Musa et al. (2015) in their investigation of drivers of financial inclusion and gender
gap in Nigeria, used The Global Findex 2011 dataset. Binary Probit Model and Fairlie
decomposition methodology was deployed. Youthful age, be�er education and high
income turn out to be the factors that power inclusion in the |Nigerian se�ing. On the
contrary, female, old age and low income were the promoters of shrinking likelihoods for
households to be financially included. The decomposition results confirmed existence of a
gender inclusion gap favoring the male households.

The literature is vast with pointers to demographic and socio-economic characteristics
such as age, level of education, financial literacy, employment status, income status of the
households and marital status as the factors that Influence financial inclusion. However,
there is a dearth of studies when it comes to analysis of these factors in relation to
financial inclusion among rural women. This gap therefore motivates this study to not
only contribute to the discourse on financially including rural women but also to highlight
socio-demographic factors that determine financial inclusion among rural women in
Kenya. Most of the highlighted studies were not necessarily context specific and drew
their analysis for wide ranging data. This study seeks to analyze the socio-economic and
demographic determinants of financial inclusion among specifically rural women who
are locality disadvantaged alongside all other barriers to financial inclusion for women.
Additionally, majority of the studies have utilized probit models. This study makes use of
logit models given its ease of estimation and interpretation.
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3 METHODOLOGY

3.1 Data

This study will utilize the data from Financial Inclusion Insights Surveys. Specifically,
the fi�h survey (Wave 5) that was conducted in the year 2017. The surveys, since 2013,
have been measuring the national trends on key indicators of financial inclusion with
adults aged 15+ residing in households being targeted. The sample was drawn using multi
stage cluster sampling from the fi�h National Sample Survey and Evaluation Programme
(NASSEP V) master sample drawn by the Kenya National Bureau of Statistics (KNBS) from
the list of enumeration areas (EAs) created for the 2009 Kenya Population and Housing
Census. One adult member of the household who would then be the respondent is ran-
domly selected with the help of an automated Kish grid and the interview is administered
face-to-face using a handheld tablet computers (CAPI). For the purpose of this study, the
data was filtered to only include women aged 18 years and above and the final sample
size was 1, 202 rural women.

In order to fully understand and enhance the ability to interpret the results from the mod-
elling of the data to determine the socio-economic determinants of financial inclusion, the
following key aspects would be key; odds and odd ratios. These are further explained below.

3.2 Odds and Odds Ratio

Odds is defined as the probability, chance or likelihood of an event occurring. The odds of
the dependent variable, given some linear combination of regressors) can be equated to
the exponential function of the linear regression expression. This is a clear illustration of
how the logs serves as a link function between the probability and the linear regression
expression. Given that the logit ranges between negative and positive infinity, it provides
an adequate criterion upon which to conduct linear regression and the logit is easily
converted back into the odds.

ODDS =
Probability o f an event occurring

Probability o f an event not occuring
(3.1)

Odds ratio is a measure of the odds of an event occurring/happening in one group compared
to the odds of a similar event occurring in another group and is equal to exp (). They
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are critical in comparing relative odds of event of interest occurring. For a categorical
predictor variable, one level of the variable is selected as a reference and the other levels
compared to it. It is given by the formula below.

O.R.=
ODDS o f event occuring in group A
ODDS o f event occuring in group B

(3.2)

For interpretation we can classify the possible values into three categories:

• Values less than one; an odds ratio of less than one means that the event of interest
is less likely to occur for the group in the numerator compared to the group in the
denominator.

• The value one; an odds ratio of one means that both groups had the same odds of the
event of interest occurring.

• Values greater than one; an odds ratio of greater than one means that the event of
interest is more likely to occur for the group in the numerator compared to the group
in the denominator.

3.3 Multiple Logistic Regression Model

This is a statistical tool used in analyzing the relationship between binary (dichotomous)
categorical outcome variable and a set of predictors. It is represented by a mathematical
equation. The model can either be simple (one predictor variable) or multiple (two or more
predictors) logistic regressions. This model also can either be unconditional or conditional
model. Conditional logistic regression (CLR) is a specialized type of logistic regression
usually employed when the data one wants to analyze using binary logistic regression
model are from a when matched case-control study design. On the other hand, when no
matching is required, unconditional logistic regression model is used.

In this study we shall utilize the multiple unconditional logistic regression model. Multiple
Logistic Regression Model is used in testing association between one dependent variable
and two or more independent variables. This model can be specified as follows:

ln
(

p
1− p

)
= β0 +β1X1 +β2X2 + · · ·+βkXk +µ (3.3)

(Where, p = probability of event occurring and 1˘p = probability of event not occurring,
is the intercept, k are coe�icients of the predictors (xk) and xk are the independent or

predictor variables of
(

p
1−p

)
. The transformed log value of the coe�icient is an odd ratio.
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For the multiple logistic regression model, the odds ratio is an adjusted odds ratio since
we adjust (control) for all other predictors when assessing the e�ect of one predictor on
the response variable.

This means that the probability that Y equals 1 is twice as likely (2.72 times to be exact)
as the value of x is increased one unit. An odds ratio of .5 indicates that Y = 1 is half as
likely with an increase of x by one unit (so there is a negative relationship between x and
Y). An odds ratio of 1.0 indicates there is no relationship between x and Y.

Statistical significance of each of the regression coe�icients, which implies a statistical
association between the response and the predictor while adjusting for all other predictors,
will be determined using two approaches:

• Use the confidence interval obtained for odds ratio: by testing the following hypotheses:
H0 : O.R= 1 vs. H1 : O.R1. The predictor whose coe�icient is being tested is statistically
significant if the value 1 is not included in the interval, i.e. if the lower confidence
limit is greater than 1 or the upper confidence limit is less than 1.

• Use z-test statistic for the regression coe�icient corresponding to the predictor being
considered: Test the hypotheses H0 : β = 0 Vs H1 : β 6= 0

Z =
β̂

s.e(β̂ )
(3.4)

The test statistic is: the said predictor is statistically significant if the p-value is less than
the chosen level of significance.

In order to establish the presence or lack of association, a statistical significance of the
model has to be tested by comparing the fi�ed model with saturated and null models.

Hypothesis is stated in such a way that the null hypothesis considers the null model (one
with the intercept only or does not contain any predictor variables) to be a be�er fit than
the fi�ed model.

3.3.1 Likelihood Ratio Statistic

This is used such that, the chi square distribution has number of degrees of freedom equal
to number of predictors in the fi�ed model. When comparing fi�ed mode to the null
model, the hypotheses are:

H0: the null model is a be�er fit than the fi�ed model
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H1: the fi�ed model is a be�er fit than the null model

If the p-value is smaller than the significance level, it implies that the model is statistically
significant.

Also, in null hypothesis fi�ed model is assumed to be a be�er fit than the saturated model
(has as many parameters as data values. It is said to be a perfect fit). Where LRT is the
likelihood ratio statistic, Ls is the simpler model and Lg is the general (saturated) model,
the formula for deriving LRT is therefore:

LRT =−2loge

(
Ls(θ̂)

Lg(θ̂)

)
(3.5)

= 2logLg−2logLs (3.6)

3.3.2 Deviance Statistics

Deviance is a goodness-of-fit statistic for a statistical model; it is o�en used for statistical
hypothesis testing. It has a chi square distribution with number of degrees of freedom
equaling to the sample size minus the number of parameters in the fi�ed model. It is
the fit of the observed values (Y) to the expected values (Ŷ). The larger the di�erence (or
"deviance") of the observed values viz a vis the expected values, the poorer the fit of the
model. So, at all times a smaller chi-square is ideal if possible. It is expected therefore that
as more variables are added to the equation the deviance should get smaller, indicating
an improvement in fit. The hypothesis to be tested would be:

H0: the fi�ed model is a be�er fit than the saturated model

H1: the saturated model is a be�er fit than the fi�ed model

Deviance is calculated using the below general formula:

D∗ = 2ln
(

L f

Lc

)
. (3.7)

Where L f the log-likelihood of the full model and Lc is the log likelihood of the model
with a subset of terms from the full model. For a binomial :

D∗ = 2 ∑
Ni=1

yi

[
loge

(
yi

ŷi

)
+(ni− yi)loge

(
ni− yi

ni− ŷi

)]
(3.8)
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Where D is deviance, Li and Le yi are the number of events for the ith row, yi is the
estimated mean response of the ith row and ni is the number of trials for the ith row.

A small p-value means we reject the null hypothesis therefore implying a lack of fit. If
results are non-significant, then the null hypothesis is true (meaning the fi�ed model is
statistically significant).

• For positive regression coe�icient, the transformed value of log will be greater than
one to imply that event of interest is more likely to occur.

• For negative regression coe�icient, the value of the antilogarithm will be less than one
to imply that event of interest is

• Zero regression coe�icients will be transformed to one, to be interpreted that the
coe�icient does not change odds of event in either way.

3.4 So�ware

R-programming will be used in the regression analysis, SPSS (Statistical Package for
the Social Sciences) will be used in the production of the descriptive statistics and more
specifically the cross tables while latex will be used for writing the entire document.

R is preferred for regression analysis in this study over other analytic so�ware because of
a number of qualities it has. R enables editing of the script thus change in output without
straining. It also enables the user to design a model relevant for regression. The so�ware
is also locally available and free, thus accessible by any reader of the study who may be
interested in re-running the codes that will have been used in the analysis. Lastly, R is
very suitable for data management.

SPSS on the other hand is a preferred tool of analysis for the descriptive statistics because
it provides flexibility in choosing whichever variable is needed in the x-axis and has no
limit on the number of categories for the dependent variable. Further, though SPSS allows
you to calculate and choose which percentages to display for all three (row, column and
total), thus avoiding production of a clu�ered output which makes it easier to interpret.

Since the study is scientific in its nature, it will be prudent to prepare it in latex. It comes
in very handy when dealing with mathematical notation (Layout and entry are generally
easier using LaTeX than some other sort of equation editor), Consistent handling of intra-
document references and bibliography, Separation of content and style, and is be�er at
preparing complex tables and illustrations.
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4 DATA ANALYSIS

4.1 Descriptive Analysis

For the purpose of this study, the variables to be used are described explicitly in table 1.
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Variable Description of variable Measurement of the variable

Age
The age of the respondent in completed
years

Age (18+)

Age squared
The age squared of the respondent in
years

Economic
status

Adults living on less than Kshs 250 and
more than Kshs 250 per day are classified
as below and above poverty line respec-
tively, classification by the Grameen PPI.

1= Below poverty line 0, Otherwise

Employment
status

Activity mainly involved within the past
12 months

Unemployed/seeking jobs (1=Yes 0,
Otherwise) Housewife or student
(1=Yes 0, Otherwise) Retired or dis-
abled or other (1=Yes 0, Otherwise)
Gainfully employed (1=Yes 0, Oth-
erwise) [Reference category]

Marital sta-
tus

Current marital status of the respondent

Married (1=Yes 0, Otherwise), Sepa-
rated/widowed/divorced (1=Yes 0,
Otherwise), Single/never married
(1=Yes 0, Otherwise) [Reference cat-
egory]

Financial
Literacy

Is measured by the Standard and Poor’s
Rating Service’s Global Financial Liter-
acy Survey as basic knowledge of four
principles concepts in regards to decisions
around finances (interest rates, interest
compounding, inflation, and risk diversi-
fication)

1=Yes 0, Otherwise

Identification
Ownership

Respondent in possession of an accepted
identification document necessary for
registration for formal financial services
i.e National ID and passport

1=Yes 0, Otherwise

Table 4.1. Description of the variables
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Variable Description of variable Measurement of the variable

Phone own-
ership

Respondent owns a phone personally 1=Yes 0, Otherwise

Education
level

The highest level of education a�ained

Primary education (1=Yes 0, Other-
wise) Secondary education (1=Yes
0, Otherwise) Higher education
(1=Yes 0, Otherwise) No formal ed-
ucation (1=Yes 0, Otherwise) [Ref-
erence category]

Literacy Able to read and write 1= Basic literacy 0 Otherwise

Numeracy

The ability to perform simple mathemat-
ics, which includes counting, addition, di-
vision, multiplication and computation of
short- and long-term interest rates.

1= Basic numeracy 0, Otherwise

Household
Head

Whether the respondent is the main deci-
sion maker in the respective households

1=Yes 0, Otherwise

Informal
Group

Belong to any informal groups or Chama 1=Yes 0, Otherwise

Household
size

The number of household members

Table 4.2. Description of the variables

Overall, 69.6 percent of the surveyed respondents were financially included. While 67
percent of the financially included were above poverty levels, only 41 percent of the
financially excluded made that cut. Out of the financially excluded, 75 percent were 35
years and below while only 25 percent were above 35 years. Additionally, 91 percent and
95 percent of the financially included rural women owned a phone and an identification
document respectively as compared to only a third and 58 percent among the excluded
in the same order. Households domiciling the respondents had members ranging from 1
to 11. The nexus between HH size and financial inclusion is shown in the discussions on
household size variable as one of the financial inclusion determinants in the next section.
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Figure 4.1. Financial Inclusion among rural women

Figure 4.2. Financial inclusion by demographics
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Figure 4.3. Financial Inclusion by demographic variables

Additionally, correlation analysis of the explanatory variables was done. This revealed a
positive correlation between education level and literacy (ability to read and write). And
although literacy was significant in predicting financial inclusion, this was removed from
the final model simply because the education level could explain the ability to read and
write on its own. The correlation matrix is as shown in figure 6.4 below.
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** Correlation is significant at the 0.01 level (2-tailed) and * Correlation is significant at
the 0.05 level (2-tailed).

4.2 Multiple Logistic Model

In order to evaluate the determinants of financial inclusion among rural women in Kenya,
we performed a logistic regression estimation by use of the following equation:

(4.1)

log
p

1− p
= −5.80 + 0.14 Age − 0.71 Economic status

− 0.34 Unemployed − 0.57 Housewi f e or student
− 0.26 retired or disabled − 0.18 Financial Literacy
+ 1.66 Identi f ication Ownership + 2.66 Phone ownership
− 0.08 Primary Education + 0.45 Secondary Education
+ 1.52 Higher Education − 0.001 Age squared
+ 0.49 Married + 0.47 Separated or widowed or divorced
+ 0.47 Literacy − 0.44 Numeracy − 0.09 Household Head
+ 0.54 In f ormal Group + 0.14 Household size

Where age is represented in two measures: that is; one with the number of years (Age)
and secondly, the square of age in order to control for possible non-linear relation between
age and being financially included. Income is a dummy variable equal to 1 if a given
household is a above poverty line and zero otherwise. To take education level into account,
we have used three dummy variables (primary education, secondary education and higher
education). Primary education is a dummy variable equivalent to one if education is in the
first education level and zero elsewise. Similarly, secondary and higher education dummies
take the integer 1 for any levels reached and zero otherwise. ‘No formal education’ will be
the reference level.

The results showed that those who owned a mobile phone were14 times more likely to be
financially included compared to those who did not have while controlling for all other
factors. Additionally, numeracy, finacial literacy and household headship were found to be
insignificant. Stepwise selection was then employed to select the most importsnt factors
to be included in the final model..

Results of the estimation of the determinants of financial inclusion among rural women
using logit model are presented in Table 6.
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Coe�icients: Estimate Std. Error z value Pr(>|z|)

(Intercept) -5.80357 0.8029537 -7.228 4.91E-13 ***

Below poverty line -0.7094821 0.2279633 -3.112 0.001857 **

age 0.1384225 0.0305546 4.53 0.00000589 ***

age_squared -0.0012353 0.0003313 -3.728 0.000193 ***

Basic Literacy 0.4735694 0.2288568 2.069 0.03852 *

Lack baic Numeracy -0.4414295 0.4135399 -1.067 0.285773

Primary Education -0.0808588 0.2827166 -0.286 0.774873

Secondary education 0.4485157 0.3552497 1.263 0.206756

Higher education 1.5191128 0.7114976 2.135 0.032753 *

own_phone; Yes 2.6631471 0.1939555 13.731 < 2e-16 ***

financial_literacy; Yes -0.181441 0.2311397 -0.785 0.432463

Unemployed/seeking jobs -0.3425353 0.3707171 -0.924 0.355497

Housewife or student -0.568102 0.2476246 -2.294 0.021779 *

Retired or disabled or other -0.2597132 0.2505294 -1.037 0.299895

household_size 0.1353074 0.055258 2.449 0.014339 *

hh_head -0.0849883 0.2787137 -0.305 0.760419

ID; Yes 1.6590671 0.2544992 6.519 7.08E-11 ***

informal_society; Yes 0.5350163 0.204798 2.612 0.008991 **

Married 0.489015 0.2516659 1.943 0.052003

Separated/widowed/divorced 0.4680254 0.3361954 1.392 0.163885
Table 4.6. Estimation of determinants of financial inclusion among rural women

.Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1. (Dispersion parameter for binomial
family taken to be 1):Null deviance: 1475.90 on 1201 degrees of freedom, Residual deviance:
827.24 on 1182 degrees of freedom, AIC: 867.24

4.2.1 Reduced Logistic Model Using Stepwise Selection
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(4.2)

p
1− p

= −5.54 + 0.13 age − 0.49 economic Status − 0.35 Unemployed

− 0.50 Housewi f e or student − 0.23 retired or disabled
+ 1.66 identi f ication ownership + 2.66 phone ownership
+ 0.14 Primary Education + 0.78 Secondary Education
+ 1.81 Higher Education − 0.001 age squared + 0.49 Married
+ 0.27 Separated or widowed or divorced + 0.56 in f ormal group

With the use of step wise selection, the data was modeled and resulted in the above
reduced model and was found to be more robust than the saturated model as the la�er’s
residual deviance was higher than the former at 980.24 and 840.0 respectively. The p-value
was found to be 0.03 and we therefore concluded that the reduced model was a be�er fit
that the saturated model. The results form this reduced model are as in table below.
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Coe�icients: Estimate Std.Error zvalue Pr(>|z|) OR 0.025 0.975

(Intercept)
-
5.5422443

0.7056177 -7.854
4.02e-
15***

0.0039177240.0009578430.01528052

own_phone; Yes 2.6636979 0.1911488 13.935
<2e-
16***

14.349252939.92352536221.01005532

ID; Yes 1.6553763 0.2549456 6.493
8.41e-
11***

5.2350495893.1894733558.67721617

informal_society;
Yes

0.5558442 0.2021323 2.75 0.005961** 1.7434121561.1760531652.60042234

Below poverty
line

-
0.4873446

0.2004105 -2.432 0.015027* 0.6142553270.4142829610.90974709

age 0.126318 0.029487 4.284
1.84e-
05***

1.1346429311.0711281031.20284471

age_squared
-
0.0011499

0.0003206 -3.586 0.000335***0.9988507980.9982174590.99947887

Primary educa-
tion

0.1445984 0.260798 0.554 0.579274 1.1555753730.6921166761.92639734

Secondary educa-
tion

0.7836677 0.3171195 2.471 0.013466* 2.1894878511.1787733394.09294077

Higher education 1.8086676 0.6937565 2.607 0.009132** 6.1023113521.76976640428.93801817

Married 0.4893086 0.2324808 2.105 0.035315* 1.6311880621.0314681062.56939142

Separated 0.2711555 0.3118149 0.87 0.384517 1.3114789820.7119722092.42139857

Unemployed,
seeking jobs

-
0.3497995

0.3625629 -0.965 0.334647 0.7048294150.3490340351.44905642

Housewife or stu-
dent

-
0.5026136

0.2425066 -2.073 0.038212* 0.6049474860.3767189570.97587755

Retired or dis-
abled

-
0.2335906

0.2466446 -0.947 0.343601 0.7916858950.4898041 1.28963266

Table 4.7. Estimation of determinants of financial inclusion among rural women

.Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1. (Dispersion parameter for binomial
family taken to be 1): Null deviance: 1475.9 on 1201 degrees of freedom, Residual deviance:
840.0 on 1187 degrees of freedom, AIC: 870. Number of Fisher Scoring iterations: 6
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From the above results, we reject the null hypothesis (H0: the null model is a be�er fit
than the fi�ed model) and fail to reject the alternative (H1: the fi�ed model is a be�er fit
than the null model). Put di�erently, the variables in the fi�ed model best explain financial
inclusion among rural women in Kenya. The association between the said variables and
financial inclusion among rural women is explored in the next section. Unless stated,
all individual variable interpretations are given at 95 percent CI while keeping all other
variables constant and variables are considered significant where the CI is exclusive of 1.

Phone Ownership

Rural women who owned a mobile phone were 14 times more likely to be financially
included compared to those who do not own. Mobile phone ownership has been found to
be an important enabler of financial inclusion especially in se�ings where mobile money
as taken root. It enhances mobile money accessible and use. Additionally, mobile money
particularly in Kenya continues to drive expanded financial inclusion (similar results as in
FinAccess 2019) .

Identi�cation Documents Ownership

One of the know your customer (KYC) documents required when opening any financial
account in Kenya is an identification document (which could either be a national identifi-
cation card or passports (Kenyan or International). This study found that, women with
requisite identification documents were 5 times more likely to be financially included
compared to those without.

Age

The results showed a positive relationship between age and financial inclusion. The
inference is that financial inclusion increases with additional unit of age until it reaches
an optimal age beyond which it begins to decrease. This is substantiated by the negative
coe�icient of the age squared variable. This result is similar to a number of other studies,
example (Peña et al., 2014; Hoyos et al., 2013). Simply put, as rural women age, they
become aware of the various financial products and services and are likely to start using
them. This continues until they reach a certain phase (probably towards retirement age)
when their chances of using the various financial services begin to diminish. In a nut
shell, rural women are more likely to be financially included, but a�er a certain age, the
probability of inclusion shrinks.
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Economic Status

Economic status of a household was found to be a significant factor in determining
financial inclusion among rural women in Kenya. Those from households below poverty
level were less likely to be financially included compared to those who were in households
above poverty levels. As people move out of poverty therefore, financial inclusion tend to
increase.

Highest Educational Level

For a rural female who has higher education, the probability of being financially included
increases by 151 percent compared to those with no formal education. On the other hand,
those with secondary education were also found to be twice more likely to be financially
included than the reference group. Interestingly, those with primary education were less
likely to be financially included compared to no formal education category. As earlier
explained, education will be used as a proxy for measuring literacy and the assumption
here is, a rural woman with at least a primary education knows how to read and write.
That said, literacy is o�en an invisible obstacle in the e�ort towards expanding financial
inclusion to the unbanked group. Systems that theoretically work, o�en do not especially
when poor people (below poverty levels) are incapable of mastering their use . If one
cannot read or understand their receipts or mobile money text messages, confidence
that they have received the correct amount of money goes down. Almost 40 percent of
the rural women were found to be illiterate and in most cases these women, even when
financially included, relied on other parties to help them with registration and undertaking
transactions. Trust also becomes an issue and therefore some end up being excluded
involuntarily. This study found that, those who were literate (defined as those with the
ability to read and write), were found to be almost twice more likely to be financially
included compared to the illiterates.

Informal Society

Being a member of an informal group like a chama, merry-go-round and VSLA increases
the likelihood of a rural woman being financially included. Rural women who were
members of the informal societies were twice likely to be financially included compared
to non-informal group members.
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Employment status

Rural women who were unemployed, seeking jobs, housewives, student, retired or disabled
were all less likely to be financially included as compared to those who were gainfully
employed (salaried, self-employed or seasonal worker). Specifically, those who were
housewives or students showed significant results for financial exclusion.
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5 CONCLUSION AND RECOMMENDATION

The value of financial inclusion for a sustainable development and economic growth
as well as being a key element in increasing prosperity (by increasing accessibility to
financial services e.g savings and credit) and reducing poverty is a proven fact (D. Sharma,
2016). Although financial inclusion in Kenya is remarkably high compared to most of
the East African communities, women in Kenya have continued to lag behind their male
counterparts for the longest time. As earlier observed, even among women themselves
disparities are seen for the urban and rural women. In addition, the gender gap in formal
nancial inclusion, has been a�ributed to, in most times, to the inability of women to show
collateral, their poor awareness on nancial education and lower business experience.

In line with this study’s objective (to determine the socio–economic and demographic
factors that influence financial inclusion among rural women in Kenya), it has demon-
strated that financial inclusion among rural women is driven by most importantly mobile
phone ownership. Owning a mobile phone tremendously increases the chances of one
being financially included.

The findings further showed that, as the level of education increases, the individual rural
woman is more likely to be nancially included. The probable logic for this observation
may be undoubtedly associated with the nancial capability of educated rural women
to not only a�ord holding a financial account and present personal guarantees when
required but also being aware of financial products and services. Education level has also
been established to go parallel with income levels which is a vital ingredient of inclusion
(Demirgüç-Kunt et al.). These finding further supports the view that strategic policies
favoring financial inclusion should target rural women in Kenya in order to reduce the
persisting gender gap.

Ownership of an identification document (National Identification Card and/or passports
(Kenyan or International) was also found to increase the likelihood of a rural woman
being financially included. Additionally, belonging to an informal society/chama as has
been established in this study, increases the chances of a rural woman being financially
included. In this regard, it is important for the financial institutions to leverage this
and develop products that would incentivize informal group members to take up formal
financial services. One way to explore this would be by making products and services more
a�ordable and convenient. Additionally, financial education should be done targeting
the rural women to improve their financial capability and knowledge with the aim of
improving them ad as a result increase in their ability to make informed financial decisions.
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In summary, overall, this study has established that financial inclusion is driven by mobile
phone ownership, identification card ownership, economic status, highest education level,
belonging to informal society and age. This implies that an increase in variables like
economic status, employment, identification ownership and mobile phone ownership
among rural women will most likely increase the level of financial inclusion among them
and drive economic empowerment among the rural women.
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