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Abstract

This paper investigates the nexus of inclusive finance, technology, and financial resilience, 
using data for 25 Sub-Saharan African countries from the fourth wave of the Global 
Findex database for 2021. It employs an instrumental variable probit model to test for 
three propositions. First, it examines the impact of the use of digital finance on financial 
inclusion. Second, it investigates whether digital finance and financial inclusion promote 
financial resilience. Finally, it estimates how digital finance and financial inclusion interact 
to impact financial resilience. The results show that digital finance has no impact on 
financial inclusion. Although saving through a digital finance platform significantly 
increases the likelihood of financial resilience, borrowing through such a platform 
significantly reduces that likelihood. Tertiary education, low and middle incomes, age, 
employment, and mobile ownership have significant effects on financial resilience. The 
paper concludes that digital finance has no significant impact on financial inclusion in 
Sub-Saharan Africa and that the interaction of digital finance use and financial inclusion 
strongly determines the likelihood that a household is financially resilient. 
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I. INTRODUCTION

Technology presents an innovative channel through which households can access formal financial 
services using digital financial platforms (Machasio 2020). Excluded and underserved households 
that previously could not access and use high-quality and affordable financial products and services 
now benefit from innovative and convenient financial service delivery. As a result, they are better 
positioned to save, borrow, invest, and make payments (Ayadi and Shaban 2020; Ozili 2018). 
Advancements in financial service delivery help build more financially resilient communities 
through inclusive policies and programs.

The global unbanked adult population stood at 1.4 billion as of the end of 2021 (Demirgüç-Kunt 
et al. 2021), down from a high of 2.5 billion in 2011. This decrease is attributable to efforts by 
global development partners and individual governments and to empirical research findings of 
academics (Arun and Kamath 2015; Ayadi and Shaban 2020) that have shaped and informed policy 
and programs aimed at enhancing financial inclusion. However, significant gaps and regional 
variations persist (Ayadi and Shaban 2020; Sha’ban et al. 2019). Concerns have been raised about 
whether individuals can effectively manage unexpected financial shocks, such as job losses, crop 
or business failures, and health crises (Pomeroy et al. 2020). In Sub-Saharan Africa, 45% of the 
adult population remains unbanked, a proportion higher than in any other region globally and 
almost 10 times that of high-income countries, at 4%. The region has a mobile phone use rate 
of 75% and considerable internet access (Demirgüç-Kunt et al. 2021). Two questions arise: has 
financial technology growth and innovation truly enhanced financial inclusion, and how has finance 
technology and financial inclusion affected financial resilience?

The debate on the role of financial services in improving household well-being within the global 
development community continues, with empirical studies yielding mixed and sometimes 
contradictory results. Since 1990, the narrative has transitioned from microfinance facilitating small 
loans for the poor to a broader focus on financial services that empower economically vulnerable 
populations. The digital revolution has increased interest in digital financial services, which offer a 
cost-effective alternative to traditional banking, particularly for the unbanked population (El-Zoghbi 
2019). However, studies have shown that financial inclusion benefits a select few (Chipunza and 
Fanta 2023); individuals with formal accounts are more likely to secure emergency financing and 
enhance their financial resilience (Belayeth Hussain et al. 2019). Kass-Hanna et al. (2022) postulate 
that individuals with formal financial accounts are better positioned to secure emergency funds 
during crises. Although financial services are widely recognized as being positively correlated with 
financial resilience, there remains a limited understanding of how financial inclusion influences 
financial resilience, policy, and programs to deal with financial inclusion gaps (Kass-Hanna et al. 
2022).

Recently, the Consultative Group to Assist the Poor reviewed existing evidence and concluded that 
financial services increase household well-being by helping households build financial resilience 
and capture opportunities (El-Zoghbi 2019). It recommended scaling up financial services that 
contribute to resilience, particularly through the expansion of digital payments in rural areas. A 
World Bank survey found that 55% of adults in high-income countries could access emergency 
funds within a month, but only 25% could do so in developing economies (Demirgüç-Kunt et 
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al. 2021). Compared with the poorest 20%, the richest 20% are about six times more financially 
resilient (Belayeth Hussain et al. 2019). Other studies suggest that technological advancements may 
improve financial resilience by offering new financial solutions (Krishnan et al. 2019). 

Extant studies have examined the impact of technology on financial inclusion (Al-Smadi 2023; 
Ashenafi and Dong 2022; Bede Uzoma et al. 2020; Demir et al. 2022; Durai and Stella 2019; 
Ediagbonya and Tioluwani 2022). However, findings have been inconsistent, and most studies have 
not established a direct relationship between financial inclusion and technology. Other studies have 
explored the impact of fintech on household resilience (Suri et al. 2021), focusing only on digital 
loans. Again, few attempts have been made to examine the financial inclusion-financial resilience 
nexus (Belayeth Hussain et al. 2019; Buckland 2018; Sakyi-Nyarko et al. 2022). Existing research 
primarily focuses on national case studies, lacking a broader regional perspective on financial 
inclusion, digital finance, and resilience. 

This study contributes to the literature by exploring the broader regional role of technology in 
financial inclusion and financial resilience, extending beyond the country level. First, it presents 
empirical evidence regarding the impact of digital finance on financial inclusion within the Sub-
Saharan Africa regional context. Second, it explores the simultaneous impact of digital finance and 
financial inclusion on financial resilience. Third, it investigates how digital finance and financial 
inclusion interact to impact financial resilience.

The study finds that digital finance has a limited direct impact on financial inclusion in Sub-Saharan 
Africa. Similarly, digital finance exerts an insignificant impact on financial resilience. In contrast, 
savings significantly improve financial resilience, whereas borrowing reduces the likelihood of 
financial resilience. Saving through digital platforms increases the likelihood of financial resilience, 
whereas borrowing through a digital platform reduces financial resilience. Additionally, the study 
provides evidence that individual and socioeconomic characteristics, such as age, education, 
employment status, location, income, and mobile ownership, are significantly correlated with 
financial resilience. 

The remainder of this paper is structured as follows: Section 2 reviews relevant literature, Section 
3 outlines the empirical strategy, Section 4 presents the results and analysis, and Section 5 offers 
concluding remarks.

2. LITERATURE REVIEW

2.1 Theoretical Perspectives

2.1.1 Technology Acceptance Model

The Technology Acceptance Model is widely regarded as one of the most influential models 
for studying individuals’ perceptions of technology and intention to adopt and use technology. 
Researchers have explored the factors influencing individuals’ acceptance of emerging digital tools 
(Molino et al. 2020). Pioneered by Davis (1989), the Technology Acceptance Model  states that 
an individual’s intention to accept or reject new technologies is determined by the technology’s 
perceived usefulness and perceived ease of use (Matemba and Li 2018). According to Molino et al. 
(2020), perceived usefulness is how technology will make a person’s life better, and perceived ease 
of use is the degree and level of difficulty technology access. 
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Most studies of cashless transactions or e-payments have been based primarily on the Technology 
Acceptance Model, with additional constructs such as security, cost, trust, mobility, expressiveness, 
convenience, transaction speed, social reference groups, the attractiveness of alternatives, privacy, 
system quality, and technology anxiety. McFarland and Hamilton (2006) believe inclusion of 
sociocultural variables will make the model more comprehensive and complete. The “usefulness” 
of technology is a significant driver of its adoption because individuals are interested in the net 
benefit of use relative to use of traditional platforms. Because digital financial services must be 
perceived as an enabler of socioeconomic activities (Venkatesh and Bala 2008), studies should 
analyse the social, cultural, and economic impact of technology. Vargo et al. (2020) assert that the 
process of innovation adoption is dynamic, inclusive, and integrative and is largely influenced by 
the socioeconomic context.

Technology plays a pivotal role in resilience by enhancing information delivery, diversifying 
payment  processes, and increasing flexibility (Ashiru et al. 2023). During emergencies, use of 
emerging technologies was shown to supersede reliance on traditional information delivery and to 
increase the resilience of small and medium enterprises in Nigeria (Ashiru et al. 2023).

2.1.2 Resilience Theory

Resilience is a multidisciplinary concept widely used in the field of psychology, organizational 
behaviour, ecology, and social sciences. Pioneer work on resilience by Holling (1973) focused on 
ecological systems. Researchers adopted the concept in the study of organizational resilience (Erol 
et al. 2010; Hussain and Papastathopoulos 2022) and household finance (McKnight 2019; Suri et 
al. 2021; Swamy 2019). Although there is no consensus on the definition of resilience, it has been 
widely referred to as competencies and capabilities of individuals to function positively in adversity. 
The theory of resilience has its foundations in the study of adversity and the negative impact on 
people of life shocks (Van Breda 2018). Resilience theory and technology are complementary 
concepts in probing how people make decisions that affect their well-being (Atwell et al. 2009). 
The Technology Acceptance Model and resilience theory work together to explain how the 
socioeconomic context of people enhances or constrains their financial resilience. Research on 
resilience revolves around three components: adversity, outcome, and mediating factors. Hence, 
resilience is conceptualised as a process that leads to an outcome focusing on the mediating 
processes. 

2.1.3 Financialization of Everyday Life 

No specific theory establishes a link between financial inclusion and financial resilience. However, 
attempts have been made to situate the discussion in the context of the financialization of everyday 
life, which Buckland (2018) asserts is beneficial for human well-being. Financialization presents 
favourable opportunities and costs to vulnerable people. Financialization has an influence 
on many sectors of modern life and has become an integral part of development programs, 
national economies, and individual livelihoods. Prior studies on financialization focused on its 
macroeconomic impacts in developed economies. However, the focus has shifted to the developing 
world and the everyday lives of the vulnerable (Gronbach 2023). Everyday financialization presents 
an opportunity to assess the effect of credit and economic activities on the vulnerable in society 
(Buckland 2018). The financialization of everyday life provides opportunities for individuals to 
access capital and make investments that can improve their welfare (Aitken 2007). Van der Zwan 
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(2014) argues that financialization of everyday life gives low- and middle-income households 
an opportunity to participate in financial markets and to access other financial products and in 
doing so to develop their risk-taking abilities. Van der Zwan further asserts that financialization of 
everyday life has given households an avenue to access uncertainty-insulating financial products 
and to decrease reliance on welfare services, employer-provided benefits, and savings accounts. 
Households can use investment to manage risk and prepare for unanticipated adversities. 

Technology has facilitated the financialization of everyday life, making financial products and 
services easily accessible to people from all walks of life (Davis 2009), though Mohd Daud et al. 
(2021) argue that technology has widened the income inequality gap. Uptake of digital platforms, 
payment cards, special bank accounts, and mobile-based payment methods for social cash transfers 
has increased in Sub-Saharan Africa (Gronbach 2023). Ha (2022) found that digitisation is 
positively correlated with the development of financial institutions and markets.

2.2 Empirical Review

2.2.1 Digital Finance and Financial Inclusion

Durai and Stella (2019) studied the impact of digital finance on inclusive finance and, like Ozili 
(2018) and Thathsarani and Jianguo (2022), measured digital finance by internet banking, mobile 
banking, debit cards, and credit cards. Digital finance is financial services or products on digital 
devices. This study measures digital finance following Ozili (2018). 

The goal of digital finance is to provide more convenient and affordable financial services, thereby 
allowing low-income and financially excluded populations to have access to finance to improve 
their welfare. The United Nations believes that financial services delivered through digital platforms 
have implications for financial inclusion and contribute to poverty reduction (United Nations 2016). 

Digital financial services have been an instrumental accelerator of financial inclusion, particularly 
in Sub-Saharan Africa and Asia. Khera et al. (2022) studied digital financial inclusion in emerging 
markets and developing economies employing a three-stage principal component analysis. The 
authors computed access and use indices to develop a digital financial inclusion index to measure 
financial inclusion. Their study found that digital financial services have significantly impacted 
financial inclusion, particularly in areas where financial inclusion was decreasing. The study’s 
weakness is that variables to compute the indices did not include debit cards. 

2.2.3 Financial Inclusion and Financial Resilience

The relationship between financial inclusion and financial resilience is explored by Belayeth 
Hussain et al. (2019) in Bangladesh using country data from the World Bank’s global financial 
inclusion index. The study used 1,000 representative samples for Bangladesh and employed logistic 
regression to estimate the effect of financial inclusion on financial resilience. The study found that 
households with financial accounts are more financially resilient than those without such accounts. 
The study showed that gender significantly impacted financial resilience; males are 1.4 times more 
financially resilient than females. The study failed to capture the impact of the use of mobile phone 
and internet access. Moreover, its findings might not hold if it expanded to multiple countries and 
reflected a large sample. 
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Tinta et al. (2022) investigated the micro determinants of financial inclusion and financial resilience 
using surveys of 40 African countries. They used logit and multinomial models to estimate and 
analyse data. They found that financial resilience among women was low but high among educated, 
married, and high-income earners. They further found that while financial resilience increases 
with age, employment increases individuals’ vulnerability. In contrast, Salignac et al. (2019) found 
that underemployed or unemployed people are less financially resilient. Their study, which used 
a survey of 1,496 representative adult respondents (age 18 or older) in Australia, also found that 
people with low income and relatively little education and living in rental housing had low financial 
resilience. The study, however, found no effect of gender on financial resilience. Sakyi-Nyarko et 
al. (2022) also found that financial resilience does not change significantly by gender in a study on 
the gender differential effect of financial inclusion on financial resilience using survey data from 
Ghana. 

Kass-Hanna et al. (2022) investigated how financial resilience can be built through financial and 
digital literacy in Sub-Saharan Africa and South Asia. The authors used 2017 survey microdata from 
InterMedia’s Financial Inclusion Insights Program for three countries in South Asia (Bangladesh, 
India, and Pakistan) and four countries in Sub-Saharan Africa (Kenya, Nigeria, Tanzania, and 
Uganda).” The authors used probit regression to estimate the impact of financial and digital 
literacy on respondents’ financial resilience-building behaviours, savings, borrowings, and risk 
management. The study showed that digital and financial literacy have positive impacts in building 
financial inclusiveness and resilience. An increase in financial and digital literacy significantly 
increased the likelihood of saving, borrowing, and securing life or health insurance. The study 
asserts that poor people are significantly less likely to save or borrow both formally and informally 
and that women are more likely to save both formally and informally.

Innovation in finance could significantly increase the accessibility and use of financial products and 
services by excluded, vulnerable, and poor households. Access to finance can lead to socioeconomic 
benefits, including resilience in the face of adverse financial shocks. Observed and unobserved 
individual socioeconomic household attributes determine the interrelationship of digital finance, 
financial inclusion, and financial resilience, which is illustrated in Figure 1.

Figure 1. Conceptual framework

Digital 
Finance

Financial 
Inclusion

Financial 
Resilience

Gender
Age

Income
Education
Location

Source: Authors.



9

3. Data and Methods

3.1 Empirical Model

This study examines the relationship of digital finance, financial inclusion, and financial 
resilience. To estimate the impact of digital finance on financial inclusion, this study employs an 
instrumental variable probit (IV-probit) model to address potential endogeneity concerns arising 
from bidirectional causality. The IV-probit estimation technique ensures that parameter estimates 
remain unbiased and consistent. The probit regression model is employed in studies when the 
dependent variable has a binary outcome (Oyekale 2021). The model estimates the probability of 
the parameters using the cumulative Gaussian normal distribution function. Because of the likely 
endogenous nature of the covariates, the standard probit model cannot be employed in this study. 
The instrumental variable probit technique is thus employed to deal with endogeneity concerns (Li 
et al. 2019). The general form of the model is expressed below.

This item is classified as Confidential

Source: Authors.
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*
iFI is the financial inclusion outcome, 1 for a household that is financially included and 0

otherwise; digital finance measures the use of a mobile phone or the internet for transactions;
and Xi is individual characteristics that have an influence on financial inclusion. Table 3.1
provides a detailed variable description. 0 , 1 , and i coefficients are to be estimated; i is
the random error term. Because reverse causality exists between digital finance and financial
inclusion (Ozili 2018), the probit model in equation 1 overlooks the possible endogeneity and
is likely to make the main predictor variable (digital finance) endogenous. The reason is that
people who have formal accounts may be made aware of digital platforms for transactions
and that people who are using digital platforms may tell excluded relatives or friends to sign
up. Therefore, this study estimates a two-step IV-probit model to account for the likelihood of
endogeneity. The IV probit is expressed as:

���
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where i and i are the idiosyncratic error terms with a normal distribution, and the
coefficient of interest is 1 . The probit model in equation 1 produces unbiased results if the
digital finance is exogenous. On the contrary, unobserved attributes of digital finance have
the likelihood of determining FI. Hence, an instrumental variable approach is adopted to
estimate 1 using the variable iZ , specific tax rates on mobile and network infrastructure, fees
charged by mobile and network operators, and import duties on mobile devices. Network
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variable. Zi should not determine FI, other than through its influence on digital finance. Countries’ 
specific tax and fee policies for digital industry were assigned 1 or 0.

Expanded model: 

This item is classified as Confidential

equipment is the instrumental variable. iZ should not determine FI, other than through its
influence on digital finance. Countries’ specific tax and fee policies for digital industry were
assigned 1 or 0.

Expanded model:

푃푟 (��푛�_ = 1) = �1 + �2푑�푔�𝑡�𝑙_푓�푛�푛��� + �3푔�푛푑�푟+ �3𝑙표�� +
�4�푑푢��𝑡�표푛� + �5�푔�푔푟표푢�� + �6푤��𝑙𝑡ℎ푞푢 �푛𝑡 � 𝑙�� + �� (4)

To achieve the second objective of the study, which is the impact of digital finance and
financial inclusion on financial resilience, the study estimates the regression as

푃푟 (�𝑅_ = 1) = �0 + �1��� + �2푑�푔�𝑡�𝑙_푓�푛�푛��� + �3푔�푛푑�푟+ �4𝑙표�� +
�푑푢��𝑡�표푛� + �6�푔�푔푟표푢�� + �7푤��𝑙𝑡ℎ푞푢 �푛𝑡 � 𝑙�� + �8(��∗
푑�푔�𝑡�𝑙_푓�푛�푛��) + �� (5)

where FR is the financial resilience of the household with outcome 1 if the individual can
raise emergency funds and 0 otherwise. Again, the financial inclusion variable of “saved” is
endogenous, and, therefore, it is instrumented with the distance of individuals from access to
finance. The study uses bank branches per 1,000 square kilometres as an instrumental
variable. The expectation is that distance is correlated with financial inclusion, given that the
probability of saving is determined by the proximity to a financial institution (Demirgüç-Kunt
et al. 2021; Hussen and Mohamed 2023).

3.2 Econometric Technique

3.2.1 Marginal Effects

Marginal analysis measures changes in a variable of interest that is associated with the
changes in a relevant variable. To ascertain these changes, the relevant statistic is marginal
effects (Onukwugha et al. 2015). The impact of a variable in a nonlinear model is made more
meaningful through marginal effects, and categorical regressors are easier to understand
(Williams 2012). The marginal effect for categorical variables estimates how the P(Y=1)
changes as the variable changes from 0 to 1. For dichotomous explanatory variables, the
marginal effect is the difference in the outcomes for the groups, say male and female.
According to Anderson and Newell (2003), marginal effects cannot be inferred directly from
the coefficient estimates because they are nonlinear functions of the coefficient estimates and
the levels of independent variables. Unlike linear regression, whereby the parameter
estimates of the explanatory variable measure the change in the dependent variable, marginal
effects are used in the binary or categorical-dependent variable. This study, following Greene
(1996), considers marginal effects after the estimation of the parameters. It estimates the
marginal effects of covariates on the likelihood of being financially resilient and on the
likelihood of using digital finance with probit regression.

3.3 Data Source

The study used data from the World Bank’s Global Findex Survey, globally representative
demand-side indicators for the financial inclusion survey conducted by Gallup, Inc. in 2021

This item is classified as Confidential

equipment is the instrumental variable. iZ should not determine FI, other than through its
influence on digital finance. Countries’ specific tax and fee policies for digital industry were
assigned 1 or 0.

Expanded model:

푃푟 (��푛�_ = 1) = �1 + �2푑�푔�𝑡�𝑙_푓�푛�푛��� + �3푔�푛푑�푟+ �3𝑙표�� +
�4�푑푢��𝑡�표푛� + �5�푔�푔푟표푢�� + �6푤��𝑙𝑡ℎ푞푢 �푛𝑡 � 𝑙�� + �� (4)

To achieve the second objective of the study, which is the impact of digital finance and
financial inclusion on financial resilience, the study estimates the regression as

푃푟 (�𝑅_ = 1) = �0 + �1��� + �2푑�푔�𝑡�𝑙_푓�푛�푛��� + �3푔�푛푑�푟+ �4𝑙표�� +
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where FR is the financial resilience of the household with outcome 1 if the individual can
raise emergency funds and 0 otherwise. Again, the financial inclusion variable of “saved” is
endogenous, and, therefore, it is instrumented with the distance of individuals from access to
finance. The study uses bank branches per 1,000 square kilometres as an instrumental
variable. The expectation is that distance is correlated with financial inclusion, given that the
probability of saving is determined by the proximity to a financial institution (Demirgüç-Kunt
et al. 2021; Hussen and Mohamed 2023).

3.2 Econometric Technique

3.2.1 Marginal Effects

Marginal analysis measures changes in a variable of interest that is associated with the
changes in a relevant variable. To ascertain these changes, the relevant statistic is marginal
effects (Onukwugha et al. 2015). The impact of a variable in a nonlinear model is made more
meaningful through marginal effects, and categorical regressors are easier to understand
(Williams 2012). The marginal effect for categorical variables estimates how the P(Y=1)
changes as the variable changes from 0 to 1. For dichotomous explanatory variables, the
marginal effect is the difference in the outcomes for the groups, say male and female.
According to Anderson and Newell (2003), marginal effects cannot be inferred directly from
the coefficient estimates because they are nonlinear functions of the coefficient estimates and
the levels of independent variables. Unlike linear regression, whereby the parameter
estimates of the explanatory variable measure the change in the dependent variable, marginal
effects are used in the binary or categorical-dependent variable. This study, following Greene
(1996), considers marginal effects after the estimation of the parameters. It estimates the
marginal effects of covariates on the likelihood of being financially resilient and on the
likelihood of using digital finance with probit regression.

3.3 Data Source

The study used data from the World Bank’s Global Findex Survey, globally representative
demand-side indicators for the financial inclusion survey conducted by Gallup, Inc. in 2021

To achieve the second objective of the study, which is the impact of digital finance and financial 
inclusion on financial resilience, the study estimates the regression as

where FR is the financial resilience of the household with outcome 1 if the individual can raise 
emergency funds and 0 otherwise. Again, the financial inclusion variable of “saved” is endogenous, 
and, therefore, it is instrumented with the distance of individuals from access to finance. The study 
uses bank branches per 1,000 square kilometres as an instrumental variable. The expectation is that 
distance is correlated with financial inclusion, given that the probability of saving is determined by 
the proximity to a financial institution (Demirgüç-Kunt et al. 2021; Hussen and Mohamed 2023).

3.2 Econometric Technique 

3.2.1 Marginal Effects

Marginal analysis measures changes in a variable of interest that is associated with the changes in a 
relevant variable. To ascertain these changes, the relevant statistic is marginal effects (Onukwugha 
et al. 2015). The impact of a variable in a nonlinear model is made more meaningful through 
marginal effects, and categorical regressors are easier to understand (Williams 2012). The marginal 
effect for categorical variables estimates how the P(Y=1) changes as the variable changes from 0 
to 1. For dichotomous explanatory variables, the marginal effect is the difference in the outcomes 
for the groups, say male and female. According to Anderson and Newell (2003), marginal effects 
cannot be inferred directly from the coefficient estimates because they are nonlinear functions of 
the coefficient estimates and the levels of independent variables. Unlike linear regression, whereby 
the parameter estimates of the explanatory variable measure the change in the dependent variable, 
marginal effects are used in the binary or categorical-dependent variable. This study, following 
Greene (1996),  considers marginal effects after the estimation of the parameters. It estimates the 
marginal effects of covariates on the likelihood of being financially resilient and on the likelihood 
of using digital finance with probit regression.
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3.3 Data Source

The study used data from the World Bank’s Global Findex Survey, globally representative demand-
side indicators for the financial inclusion survey conducted by Gallup, Inc. in 2021 as part of its 
Gallup World Poll. The Global Findex database has a significant variety of indicators on financial 
inclusion that may be used to examine account penetration, use of financial services, objectives, and 
motives, alternatives to formal finance, and so on. It also includes micro-level data such as gender, 
age, income, and education, all of which are included in our estimates. For the purposes of this 
study, data are extracted for the 25 Sub-Saharan African countries selected on the basis of the World 
Bank’s analytical regions for the 2021 survey. The study samples 1,000 observations from each 
country; hence, the pooled sample size for the study is 25,000. Other studies present pooled data 
from Africa (Ashenafi and Dong 2022), Sub-Saharan Africa (Asuming et al. 2019), and the world 
(Demir et al. 2022).

Table 1. Variable definition and measurement

Variable Definition Source

Digital Finance 

Use_Mob_Int. Individuals who have used, made, or received 
any digital transaction = 1; 0 otherwise

Findex Database

Financial Inclusion Findex Database

Saved “Saved with formal account/mobile phone”: 
Individuals who saved with formal account/
mobile money (e.g., banks, savings, and loans 
company) = 1; 0 otherwise

Findex Database

Borrowed “Borrowed with formal account/mobile phone”: 
Individuals who have borrowed with formal 
account/mobile money (e.g., banks, savings, and 
loans company) = 1; 0 otherwise

Findex Database

 Financial Resilience Findex Database

Emergency funds Individuals who would find it very possible or 
somewhat possible to access emergency funds in 
the next month = 1; 0 otherwise

Findex Database

 Other Variable Definitions Findex Database

Gender Female = 1; male = 0 Findex Database

Phone Phone owner = 1; no phone = 0 Findex Database

Internet access Internet access =1; no internet access = 0 Findex Database

Location Rural = 1; urban = 0 Findex Database

Age group Age of respondents (5 groups) Findex Database

Lowest 20% Dummy equals 1 for lowest 20%, 20 if not Findex Database
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Variable Definition Source

Lower 20% Dummy equals 1 lower 20%, 20 if not Findex Database

Middle 20% Dummy equals 1 middle 20%, 20 if not Findex Database

Higher 20% Dummy equals 1 higher 20%, 20 if not Findex Database

Highest 20% Dummy equals 1 highest 20%, 20 if not Findex Database

Employment Dummy equals 1 if respondent is employed, 20 
if not

Findex Database

Primary education Dummy equals 1 if respondent attained primary 
education, 20 if not

Findex Database

Secondary education Dummy equals 1 for attaining secondary 
education, 20 if not

Findex Database

4. Empirical Results

4.1 Descriptive Statistics

Table 2 shows that 53.4% of the sample are females and 48.6% are males. A majority of the 
respondents, 49.9%, reported attaining secondary education; 44.1% reported attaining primary 
education; and 6% reported attaining at least a tertiary education certificate. Statistics on 
respondents’ age showed that 30.8% are below the age of 25, 32.6% are between 26 and 35 years, 
17.3% are between 36 and 45 years; 9.4% are between 46 and 55 years, and 9.9% are 55 years or 
older. With regard to respondents’ income distribution, 27.3% are in the fifth quintile, 20.8% are in 
the fourth quintile, 18.5% are in the middle quintile, 16.7% are in the fourth quintile, and 16.8% are 
in the first quintile. Employment among the respondents is high: 72.1% reported being employed. 
Respondents are mainly located in rural areas: 55.5% are in rural areas.
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Variable Measure Freq. Percent Cum.
Gender  

Male 11,663 46.58 46.58

Female 13,374 53.42 100

Education 

Primary 11,042 44.1 44.1

Secondary 12,495 49.91 94.01

Tertiary 1,500 5.99 100

Age

Below 25 7,711 30.80 30.80

26–35 8,169 32.63 63.43

36–45 4,321 17.26 17.26

46–55 2,363 9.44 90.13

Above 56 2,473 9.87 100.00

Income

Poorest 20% 4,208 16.81 16.81

Second 20% 4,172 16.66 33.47

Middle 20% 4,627 18.48 51.95

Fourth 20% 5,204 20.79 72.74

Richest 20% 6,826 27.26 100

 Employment

Unemployed 6,992 27.93 27.93

Employed 18,045 72.07 100

Location

Urban 10,237 44.48 44.48

Rural 12,780 55.52 100

Source of Emergency Fund

Savings 4,149 16.57 16.57

Friends/Rel./Family 8,118 32.42 49

Work 3,732 14.91 63.9

Borrowing 1,852 7.4 71.3

Assets 2,591 10.35 81.65

Others 969 3.87 85.52

Couldnt 2,731 10.91 96.43

Dont_know 895 3.57 100

Table 2. Descriptive summary statistics
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Variable Measure Freq. Percent Cum.
Saved

no 10,715 42.8 42.8

yes 14,322 57.2 100

Borrowed 

no 11,234 44.87 44.87

yes 13,803 55.13 100

Mobile phone

No_mobile 5,590 22.33 22.33

Own_mobile 19,447 77.67 100

Internet Access

No_access 14,415 57.57 57.57

Access 10,622 42.43 100

Source: Authors’ construct from the Global Findex Dataset 2021.

Indicators of digital finance, financial inclusion, and financial resilience show that 77.7% of the 
respondents owned a mobile phone and 42.4% had internet access. Regarding savings, 57.2% of 
the respondents reported to have saved. More people, 55.1%, borrowed. Respondents’ sources of 
emergency funds were from family, relatives, and friends (32.4%); work (14.9%); and the sale 
of assets (10.4%). In times of emergency, 16.7% of respondents used their savings; only 7.4% of 
respondents borrowed.

4.2 Regression Results

The regression results are presented in three sections. The first part presents the impact of digital 
finance on financial inclusion, the second part discusses the impact of digital finance and financial 
inclusion on financial resilience, and the third part examines the mediating role of digital finance on 
the relationship between financial inclusion and financial resilience.

Impact of Digital Finance on Financial Inclusion 

Table 3 presents digital finance on financial inclusion (savings and borrowing).
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Table 3. Impact of digital finance on financial inclusion indicators 

Saved Borrowed

VARIABLES Coefficients Dy/dx coefficients Dy/dx

Digital finance 0.276 0.106 0.0809 0.0313

(0.598) (0.232) (0.563) (0.218)

female 0.0405* 0.0155* -0.00964 -0.00373

(0.0221) (0.00873) (0.0200) (0.00768)

employed 0.448*** 0.175*** 0.329*** 0.129***

(0.0547) (0.0216) (0.0568) (0.0225)

rural -2.33e-05 -8.95e-06 0.131*** 0.0507***

(0.0285) (0.0109) (0.0316) (0.0130)

Secondary_educ 0.183** 0.0700** 0.106 0.0411

(0.0874) (0.0313) (0.0866) (0.0325)

Tertiary_educ 0.283** 0.108** 0.134 0.0518

(0.125) (0.0446) (0.124) (0.0466)

Poor 0.135*** 0.0517*** 0.133*** 0.0512***

(0.0348) (0.0126) (0.0336) (0.0124)

middle 0.261*** 0.100*** 0.172*** 0.0666***

(0.0440) (0.0147) (0.0450) (0.0162)

rich 0.307*** 0.117*** 0.162*** 0.0624***

(0.0504) (0.0165) (0.0533) (0.0193)

richest 0.418*** 0.160*** 0.127* 0.0490*

(0.0633) (0.0200) (0.0716) (0.0265)

age_26_35 0.0214 0.00820 0.0991*** 0.0383***

(0.0401) (0.0151) (0.0356) (0.0130)

age_36_45 0.0437 0.0167 0.0861* 0.0333**

(0.0488) (0.0183) (0.0451) (0.0167)
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Saved Borrowed

VARIABLES Coefficients Dy/dx coefficients Dy/dx

age_46_55 0.00752 0.00288 -0.0405 -0.0156

(0.0539) (0.0205) (0.0531) (0.0208)

age_56above -0.0852 -0.0326 -0.197*** -0.0760***

(0.0683) (0.0270) (0.0695) (0.0285)

Mobile owner 0.321** 0.123*** 0.196 0.0755

(0.132) (0.0468) (0.131) (0.0488)

Internet access 0.392*** 0.150*** 0.146 0.0562

(0.117) (0.0404) (0.122) (0.0459)

Constant -1.065*** -0.611***

(0.0545) (0.0403)

Observations 23,017 23,017 23107 23017

Wald chi-square 3210 . 1101 .

p 0 . 0 .

Loglikelihood -26142 .  -27714         .

Note: The table shows IV-Probit results of regression of financial inclusion indicators (dependent variable) on digital finance and 
individual socioeconomic attributes. Measures of financial inclusion are saved and borrowed. Saved is labelled 1 if the individual 
saved with a formal account/mobile phone and 0, otherwise. Borrowed is labelled 1 if the individual borrowed with a formal account/
mobile phone. Digital finance is labelled 1 for use of internet/mobile phone for transactions and 0, otherwise. Gender is labelled 1 
for female and 0, otherwise. Location is 1 for rural and 0, otherwise. The omitted age category is less than 25 years. The omitted 
education category is primary education, and the omitted income category is the poorest 20%. Mobile owner is labelled 1 for owning 
a mobile phone and 0, otherwise. Internet access is labelled 1 and 0, otherwise Standard errors in parentheses, *** p<0.01, ** p<0.05, 
and * p<0.1, imply statistical significance. dy/dx is marginal effects. The instrument variable for digital finance is digital tax/fees.

In Table 3, the first column shows savings as an indicator of financial inclusion, with the IV-
Probit model estimates and the robust standard errors in parenthesis and marginal effects and the 
corresponding standard errors also in parenthesis. The independent variables include digital finance 
instrumented with taxes on digital infrastructure and services, mobile ownership, internet access, 
and other individual-level covariates. The results indicate that while digital finance is positively 
correlated with financial inclusion (savings and borrowing), the relationship is not statistically 
significant. This finding suggests that access to digital finance alone does not directly enhance 
financial inclusion, potentially due to barriers such as low financial literacy, transaction costs, or 
trust issues with digital platforms.

The female dummy showed a significant positive correlation with savings and a correlation with 
borrowing. Female respondents were 4.1% more likely to save than male respondents and 0.96% 
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less likely to borrow. The marginal effects show that the likelihood of saving among female 
respondents is 1.5% higher than that of male respondents, and the likelihood of borrowing is 0.37% 
lower. The findings are consistent with those of Dar and Ahmed (2021) and Asuming et al. (2019), 
who found that females are relatively more likely to save and less likely to borrow. The findings, 
however, contradict those of Mndolwa and Alhassan (2020), who found that women are less likely 
to save and more likely to borrow. This finding is likely attributable to the low earning capacity of 
women in Africa and their dependence on men. Most households in Africa are headed by men who 
take responsibility for welfare. Women in Sub-Saharan Africa have microfinance institutions that 
provide loans for them to start or expand their businesses.

Employment is positive and significantly correlated with financial inclusion. Respondents who 
have jobs are 44.8% more likely to save and 32.9% more likely to borrow. Their likelihood of 
saving is 17.5% higher than that of unemployed respondents and their likelihood of borrowing is 
12.9% higher than that of unemployed respondents. People who are employed receive income and, 
therefore, can decide to save some for future spending. The findings are in line with those of Kumar 
et al. (2019), who found a negative correlation between saving and borrowing among unemployed 
people in India. The propensity to be financially included is high for employed people because they 
are in a better place to pay back borrowed funds and associated interest.

Respondents’ level of education affects the probability of being financially included. The results 
reveal that people with secondary education are 18.3% more likely to save and 10.6% more likely 
to borrow. For tertiary education, the likelihood of saving is 28.3% more and that of borrowing is 
13.4% more. The impact on saving is, however, more significant than on borrowing. Compared with 
people with no more than primary education, people with secondary education are more 7.0% more 
likely to save and 4.1% likely to borrow. Respondents with tertiary education are 10.8% more likely 
to save and 5.8% more likely to borrow. The finding that the likelihood of using formal financial 
services increases with educational attainment is similar to that of Kumar et al. (2019). People with 
a high level of education have a better appreciation of the benefits of being financially included 
and hence make efforts to access formal financial services. As established in the literature, financial 
exclusion is high among households with low levels of education.

All the income dummies are positive and significant on the indicators of financial inclusion. The 
impact increases across the income levels, with the richest quintile having the highest probability 
of saving and borrowing. The poor have a 13.5% greater likelihood of saving and a 13.3% greater 
likelihood of borrowing, middle-income people have a 26.1% greater likelihood of saving and 
a 17.2% greater likelihood of borrowing, and the rich have a 30.7% greater likelihood of saving 
and a 16.2% greater likelihood of borrowing. People in the richest quintile have a 41.8% greater 
likelihood of saving and a 12.7% greater likelihood of borrowing. Compared with the poorest 
quintile, the poor are 5.2% more likely to save and 5.1% more likely to borrow, middle-income 
people are 10% more likely to save and 6.6% more likely to borrow, the rich are 11.7% more likely 
to save and 6.2% more likely to borrow, and the richest are 16.0% more likely to save and 4.9% 
more likely to borrow. As incomes increase, the probability of saving and borrowing increases 
(Sakyi-Nyarko et al. 2022; Sanderson et al. 2018). People with high income are easily integrated in 
the financial system, in part because providers of financial products and services reach out to them 
in the hope of keeping their monies with them. 
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The ages of respondents are not as significantly correlated with the saving indicator of financial 
inclusion as with borrowing indicator. The youngest age group is most likely to borrow. The oldest 
age group is least likely to borrow. This finding shows a nonlinear relationship between age and 
financial inclusion (Sakyi-Nyarko et al. 2022). It reveals that younger people trying to build their 
lives will require financing for business, school, and investments. People between the ages of 25 
to 45 years are active and may still be schooling and looking for job opportunities. They are more 
likely to borrow to fund their education or business. Older people are near retirement or may have 
retired and may have children who will take care of them and their households.

Mobile phone ownership and internet access affect saving and borrowing. Ownership of mobile 
phone increases the likelihood of saving by 32.1% and borrowing by 19.6%. Internet access 
increases the likelihood of saving by 39.2% and borrowing by 14.6%. Compared with those without 
mobile phones and internet access, those with mobile phones are 12.3% more likely to save and 
those with internet access are 15.0% more likely to save. This finding agrees with that of Abor et al. 
(2018), who found that mobile telephony has a positive impact on financial inclusion and inclusive 
growth. The likelihood of borrowing among mobile phone owners and people with internet access 
is insignificant. 

Effects of Digital Finance and Financial Inclusion on Financial Resilience

Table 4 shows how digital finance and financial inclusion independently affect financial resilience, 
and Table 5 presents results on the interaction effect of digital finance and financial inclusion on 
financial resilience.

Table 4. Effects of digital finance and financial inclusion on financial resilience

Financial Resilience

VARIABLES Coefficients Dydx(*) Coefficients Dydx(*)

Saved 0.657 0.273 0.309 0.121

(0.534) (0.229) (1.200) (0.507)

Borrowed -0.423*** -0.176*** -0.330 -0.129

(0.0880) (0.0413) (0.213) (0.123)

Digital finance -0.156 -0.0649 -0.0606 -0.0238

(0.185) (0.0785) (0.271) (0.114)

Female -0.0127 -0.00497

(0.0266) (0.0116)

Employed -0.163 -0.0645

(0.132) (0.0693)

Rural -0.0505** -0.0198**

(0.0216) (0.00769)
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Financial Resilience

VARIABLES Coefficients Dydx(*) Coefficients Dydx(*)

Secondary_Educ -0.0314 -0.0123

(0.0485) (0.0225)

Tertiary_educ 0.334*** 0.131***

(0.0985) (0.0173)

Poor -0.0877* -0.0344

(0.0451) (0.0264)

Middle -0.145* -0.0570

(0.0808) (0.0482)

Rich -0.139 -0.0544

(0.0978) (0.0544)

Richest 0.107 0.0419

(0.156) (0.0486)

age_26_35 0.0596*** 0.0234*

(0.0229) (0.0125)

age_36_45 0.165*** 0.0649***

(0.0292) (0.0183)

age_46_55 0.201*** 0.0789***

(0.0344) (0.0235)

age_56above 0.295*** 0.116***

(0.0341) (0.0409)

Mobile owner -0.187** -0.0734

(0.0774) (0.0520)

Internet access 0.0403 0.0158

(0.124) (0.0441)

Constant -0.514*** -0.226***

(0.121) (0.0759)
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Financial Resilience

VARIABLES Coefficients Dydx(*) Coefficients Dydx(*)

Observations 25,037 25,037 23,017 23,017

Wald Chi-square 357.9 . 810.0 .

p 0 . 0 .

Loglikelihood -30807 . -27352 .

Note: The table shows IV-Probit results of regression of financial resilience on financial inclusion indicators, digital finance, and 
individual socioeconomic attributes. Financial resilience is the ability to raise emergency funds in 30 days, labelled 1 for not difficult 
and 0, otherwise. Measures of financial inclusion are saved and borrowed. Saved is labelled 1, if the individual saved with a formal 
account/mobile phone and 0, otherwise. Borrowed is labelled 1, if the individual borrowed with a formal account/mobile phone. 
Digital finance is labelled 1 for the use of internet/mobile phone for transactions and 0, otherwise. Gender is labelled 1 for female and 
0, otherwise. Location is 1 for rural and 0, otherwise. The omitted age category is less than 25 years. The omitted education category 
is primary education, and the omitted income category is the poorest 20%. Mobile phone ownership is labelled 1 and 0, otherwise. 
Internet access is labelled 1 and 0, otherwise. Standard errors in parentheses, *** p<0.01, ** p<0.05, and * p<0.1, imply statistical 
significance. dy/dx is marginal effects. FI is instrumented with distance, bank branches per 1,000km2.

The variables of interest in the results in Table 4 are saved, borrowed, and digital finance. The 
results show that the effect of saving and digital finance is not significant on financial resilience. 

With respect to borrowing, the results show a significant negative correlation between financial 
resilience and financial inclusion. Respondents who borrow are 42.3% less likely to be financially 
resilient, and the likelihood of being financially resilient among those who borrow is 17.6% lower 
than among those who do not borrow. This finding agrees with that of Mbouombouo Mfossa 
(2019) but not with that of Suri et al. (2021), who found that loans and access to credit have shock-
mitigating impacts and may build financial resilience. The significant negative impact of borrowing 
on financial resilience suggests that individuals who rely on loans for emergencies may become 
more financially vulnerable due to high repayment costs, unstable income, or poor loan structuring. 
This finding aligns with that of Yue et al. (2022), who argue that borrowing can lead to debt cycles 
and financial distress. Additionally, individuals may borrow reactively rather than proactively, 
worsening their financial situation (Suri et al. 2021) and highlighting the need for regulated and 
affordable credit options that do not exacerbate financial stress.

Respondents in rural areas are 5% less likely to be financially resilient than those in urban areas, 
a finding significant at the 1% level. Compared with urban dwellers, rural dwellers are 1.9% less 
likely to be financially resilient. The result aligns with findings of Belayeth Hussain et al. (2019), 
Mbouombouo Mfossa (2019), and Tinta et al. (2022). Urban areas are relatively developed, with 
well-structured infrastructure and institutions to provide better avenues for economic activities.

Respondents with at least tertiary educational attainment were 33.4% more likely to be financially 
resilient than respondents with primary level of education. Compared with respondents with 
primary educational attainment, respondents with at least tertiary educational attainment had a 
13.1% higher likelihood of being financially resilient, a finding significant at the 1% level. Tinta 
et al. (2022) and Belayeth Hussain et al. (2019) found that having a tertiary education increases 
the probability of being financially resilient. Highly educated people can plan. Moreover, educated 
people can understand how to invest in financial products and services to smooth their consumption 
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and provide a cushion in times of shocks. Secondary educational attainment was not a significant 
factor in financial resilience. All the age dummies were positively correlated with financial 
resilience and increased with increasing age. The youngest age cohort was 5.9% more likely to be 
financially resilient, the second-oldest age cohort was 16.5% more likely to be financially resilient, 
the third-oldest cohort was 20.1% more likely to be financially resilient, and the oldest age cohort 
was 29.5% more likely to be financially resilient. Compared with the youngest group, the other 
age groups are 2.3%, 6.5%, 7.9%, and 11.6%, respectively, more likely to be financially resilient. 
Financial resilience improves with age from the findings and as confirmed by Salignac et al. (2019). 

Except for the richest 20%, income dummies showed a negative correlation with financial 
resilience. Poor respondents are 8.7% less likely and middle-income respondents are 14.5% less 
likely to be financially resilient. Compared with the poorest (reference group), the poor were 3.4% 
less likely to be financially resilient, and the middle-income respondents were 5.7% less likely 
to be financially resilient. By contrast, Salignac et al. (2019), Belayeth Hussain et al. (2019), 
Mbouombouo Mfossa (2019), Noerhidajati et al. (2021), and Chipunza and Fanta (2023) all found 
that higher income is associated with a greater likelihood of financial resilience. This study’s 
finding is attributable to respondents’ level of income dependence, which reduces their ability to 
accumulate precautionary savings and meet basic living expenses. They are, therefore, not prepared 
financially to accommodate adverse shocks. This finding is consistent with that of Handayani et al. 
(2016), who found that higher income increases the likelihood of financial vulnerability, hence, low 
resilience.

Mobile ownership is negatively correlated with financial resilience at a 10% significance level. 
People with mobile phones are 18.7% less likely to be financially resilient, showing that mobile 
phone ownership reduces the ability of people to adequately deal with adverse shocks. The reason 
is that mobile phones do not generate income for owners, and it may be expensive to own mobile 
phones. Internet access is, however, positively linked to financial resilience but not significantly so. 
Internet access increases the likelihood of financial resilience by 4.0%. This finding disagrees with 
that of Kelikume (2021), who found that mobile penetration and use of internet had a significant 
effect on welfare. 

Interaction Effects of Digital Finance and Financial Inclusion on Financial Resilience

Table 5 presents the impact of the interaction of financial inclusion and digital finance on financial 
resilience.
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Table 5. Interaction effects of digital finance and financial inclusion on financial resilience

Financial Resilience

VARIABLES Coefficient Dydx(*)

saved#digitalfinance 0.183*** 0.0653***

(0.0450) (0.0172)

borrowed#digitalfinance -0.264*** -0.0943***

(0.0302) (0.0121)

Female -0.00813 -0.00290

(0.0180) (0.00643)

Employed -0.156*** -0.0565***

(0.0204) (0.00770)

Rural -0.0613*** -0.0219***

(0.0190) (0.00680)

secondary_educ -0.0262 -0.00935

(0.0209) (0.00748)

tertiary_educ 0.341*** 0.121***

(0.0428) (0.0152)

poor -0.0867*** -0.0309***

(0.0300) (0.0107)

middle -0.137*** -0.0490***

(0.0297) (0.0107)

rich -0.128*** -0.0457***

(0.0291) (0.0105)

richest 0.126*** 0.0448***

(0.0285) (0.0101)

age_26_35 0.0516** 0.0184**

(0.0225) (0.00801)

age_36_45 0.163*** 0.0582***

(0.0268) (0.00958)
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Financial Resilience

VARIABLES Coefficient Dydx(*)

age_46_55 0.206*** 0.0734***

(0.0328) (0.0117)

age_56above 0.305*** 0.109***

(0.0327) (0.0118)

mobileowner -0.177*** -0.0630***

(0.0230) (0.00849)

internetaccess 0.0567** 0.0202**

(0.0230) (0.00810)

Constant -0.275***

(0.0367)

Observations 23,017 23,017

Wald Chi-square 655.1 .

ρ 0 .

Loglikelihood -19519 .

Note: This tables shows the IV-Probit results of regression of financial resilience (dependent variable) on financial inclusion 
indicators, digital finance, and individual socioeconomic attributes. Financial resilience is the ability to raise emergency funds in 30 
days, labelled 1 for not difficult and 0, otherwise. Measures of financial inclusion are saved and borrowed. Saved is labelled 1, if the 
individual has saved with a formal account/mobile phone and 0, otherwise. Borrowed is labelled 1 if the individual borrowed with 
a formal account/mobile phone. Digital finance is labelled 1 for the use of internet/mobile phone for transactions and 0, otherwise. 
Gender is labelled 1 for female and 0, otherwise. Location is 1 for rural and 0, otherwise. The omitted age category is less than 25 
years. The omitted education category is primary education, and the omitted income category is the poorest 20%. Mobile owner is 
labelled 1 for mobile phone ownership and 0, otherwise. Internet access is labelled 1 and 0, otherwise Standard errors in parentheses, 
*** p<0.01, ** p<0.05, * p<0.1, imply statistical significance. dy/dx is marginal effects.

The results in Table 5 show the full specification of the interaction between financial inclusion 
and digital finance on financial resilience. The interaction between digital finance and savings 
is positive and highly significant at the 1% level. Households that save and use digital finance 
experience an 18.3% increase in their financial resilience and is significant. This finding is 
consistent with that of Krishnan et al. (2019), who found resilience among people who are adept 
technologically. This finding may be attributable to their ability to leverage the benefits of both 
saving and digital platforms. They earn from saving and reduce the distance, time, and cost of their 
transactions. The interaction between borrowing and digital finance is negatively correlated with 
financial resilience and is significant at the 1% level. The likelihood that households that use digital 
platforms for borrowing are financially resilient is reduced by 26.4%. This finding shows that 



24

digital platform fees and charges, coupled with interest on borrowed funds, exacerbates the adverse 
financial situation of respondents, reducing their likelihood of being financially resilient.

5. Conclusion and Policy Implications

Researchers, policymakers, and development partners are increasingly interested in technology and 
innovation growth, the challenges of existing financial inclusion efforts, gaps in financial inclusion, 
and evidence that even financially included households may not be resilient. This study set out to 
identify the implications of digital finance and financial inclusion on financial resilience, using 
microdata from the Global Findex database for the year 2021 in 25 Sub-Saharan African countries. 
We found that those with mobile phones are three times more financially resilient than those without 
mobile phones and that about 42% of the respondents have internet access. Among respondents, 
57% save and 55% borrow. Interestingly, the main source of emergency funds for respondents is 
from family, friends, and relatives. Only 17% saved for emergencies, and 7% borrowed in times of 
adverse shocks. Digital finance did not significantly impact financial inclusion, likely because of 
respondents’ low level of digital and financial literacy and cultural beliefs. Gender, employment, 
education, income, mobile ownership, and internet access are strongly correlated with financial 
inclusion (saving and borrowing); location and age showed a significant correlation with borrowing. 
Therefore, stakeholders must implement programs and policies to promote digital and financial 
literacy and to sensitize people to the benefits of using digital platforms for financial services.

Whereas savings and digital finance do not significantly impact financial resilience, significant 
borrowing reduces the likelihood of being financially resilient. Gender and internet access have no 
significant effect on financial resilience. Location, age, education, and mobile phone ownership 
significantly affect financial resilience, as do tertiary educational attainment and low and middle 
incomes. In terms of policy implications, financial service providers should increase their services 
to the excluded to close gender, age, location, and income gaps. Specific products should be tailored 
to the needs and circumstances of these groups. Avenues for borrowing should be strengthened to 
curb bad borrowing behaviours. 

Those who use digital finance are less likely to be financially resilient; however, the interaction 
between saving and digital finance shows that those who save through digital finance significantly 
increase their likelihood of being financially resilient. On the contrary, those who borrow through 
digital finance reduce their likelihood of being financially resilient. Ease of access to borrowing 
may allow people to pile up debts, reducing their resilience. 

Because financial inclusion is not an end, this study explored its relationship to resilience moderated 
by digital finance. Poverty, inequality, and economic growth have been shown to have an inverse 
relationship with financial inclusion. Growth in technology raises the expectation of a levelled 
improvement in financial inclusion and its impact on inclusive growth and well-being. The focus of 
this study is on financial resilience in the face of life events, including loss of life, loss of wealth, 
loss of job, health crisis, and disasters.

Whilst there is an increase in mobile phone ownership and internet access, use of digital financial 
services is low and, hence, its impact on financial inclusion is low. Financial inclusion reduces the 
likelihood that borrowers, rural dwellers, poor and middle-income households, and mobile phone 
owners are financially resilient. It is also observed that people who save through digital finance 
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have a significant likelihood of being financially resilient, and those who borrow through digital 
finance significantly reduce their likelihood of being financially resilient. The direct implication is 
the need to ensure cautious use of mobile phones for borrowing. The study establishes the need to 
leverage technology for financial services, and it provides evidence of the financial inclusion and 
financial resilience nexus. Because technology and innovation have a positive impact on financial 
inclusion, efforts to increase their use should be intensified, particularly in rural areas. 

The implications of this study’s findings are that governments and central banks must invest in 
digital technology infrastructure (internet connectivity) and must make digital financial services 
available in rural communities. Financial service providers, such as banks and fintech firms, 
should reduce subscription fees and other service charges to help low-income earners use digital 
platforms for transactions. Commercial and rural banks, microfinance institutions, and fintech 
firms should close gender, age, location, and income service gaps, tailoring products to the needs 
and circumstances of excluded groups. Avenues for borrowing should be strengthened to curb bad 
borrowing behaviours. Furthermore, employed people should be provided with welfare cushions 
to help them withstand unexpected shocks. State pension regulators can allow for deductions 
in retirement benefits to help employed people deal with immediate shocks. Women should be 
empowered to save and build buffers and to invest in entrepreneurial ventures to improve their 
resilience. 

This study does not incorporate all the dimensions of financial inclusion, digital finance, and 
financial resilience. Future studies could assess these other dimensions and could use multi-period 
data to establish causality among digital finance, financial inclusion, and financial resilience. 
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