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FINANCIAL ECONOMICS | RESEARCH ARTICLE

Digital transformation, financial access and 
discrepancies in household wealth accumulation
Koffi Sodokin1*, Joseph Kokouvi Djafon1, Mawuli Kodjovi Couchoro1 and Akoété Ega Agbodji1

Abstract:  In a world where financial capital serves as the backbone of indivi
dual and societal economic health, understanding the mechanisms that can 
stimulate or hinder its accumulation is critical. This study explores how the 
accessibility of banking services and the integration of digital finance can 
influence the accumulation of financial wealth, as well as disparities in house
hold savings. Drawing on data derived from the Finscope Consumer Survey for 
Togo 2016 and the Harmonized Living Standards Measurement Study 2018 for 
Togo, this study employs a range of analytical methodologies including pro
pensity score matching, double difference, and smoothed instrumental variable 
quantile regression tools. The outcomes of this study underscore that access to 
banking services and digital finance significantly enhances physical asset 
investment and the adoption of sound financial practices rather than an 
increase in bank savings alone. Therefore, the emergence of digital finance 
can be seen as a missing link in the formal financial system’s ability to improve 
the efficiency of financial service provision and make a significant contribution 
to reducing inequalities in wealth accumulation. This study sheds light on the 
significant decrease in inequality concerning the capacity for wealth accumula
tion among households.

Subjects: Development Policy; Economics and Development; Finance 
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1. Introduction
Developing countries often grapple with the task of mobilizing domestic savings because of a variety of 
factors, including low-income levels, a general lack of trust in financial institutions, and inadequate 
access to banking services (International Monetary Fund, 2018; Sodokin & Donou-Adonsou, 2010). In 
response, potential remedies proposed by governments and financial institutions include advocating 
for financial literacy and savings through credit programs, and enhancing access to banking in 
underprivileged regions (Bharali & Gill, 2019). Further, the importance of fostering a stable macro
economic environment cannot be overstated (Atisophon et al., 2011; Sodokin et al., 2022a). Renowned 
theorists such as Friedman (1957), Modigliani (1966, 1986), and Keynes (1936) provide comprehensive 
theoretical frameworks for decoding savings behavior. The burgeoning domain of digital finance, 
exemplified by mobile banking, breaks down the barriers and facilitates greater access to financial 
services across Africa (Dontsi, 2021; Sodokin, 2023; Sodokin & Nyatefe, 2021; Sodokin et al., 2022b,  
2023) and enhances public policy inth-efight against money laundering (Couchoro et al., 2021). 
Nevertheless, socioeconomic factors can still hinder access (Beck et al., 2007), causing individuals to 
rely on informal, riskier saving, and borrowing methods. These socioeconomic factors then lead to 
a high concentration of wealth in the hands of a minority and a high level of savings inequality within 
households, which we refer to as discrepancies in households’ wealth accumulation (Chatterjee et al.,  
2021).

In the case of Togo, improvements in financial service access contributed to the growth of 
domestic savings rates between 2013 and 2020 (International Monetary Fund, 2020). 
Nevertheless, despite this progress, Togo’s public debt to nominal GDP ratio has increased from 
59.6% in 2019 to 64.6% in 2020 (European Investment Bank, 2022), underlining the need for 
policies that further stimulate domestic savings. Regarding wealth accumulation, saving drives 
economic development by providing a means to increase productivity and output (Sachs, 2015). 
Banks play a critical role in facilitating capital flow and supporting wealth accumulation at the 
household and firm levels (Merton & Bodie, 2005; Rajan & Zingales, 2003). Digital finance can also 
promote wealth accumulation by expanding access to financial services and reducing service costs 
(Beck et al., 2016; Evans, 2018). Indeed, comprehensive access to both financial banking services 
and digital finance is undoubtedly driving a structural transformation in the consumption and 
wealth accumulation habits of households in Africa and throughout the developing world, foster
ing a high degree of financial inclusion for the population. The issue of access to finance and 
financial inclusion has been extensively discussed in economic literature (Demirgüç-Kunt & 
Klapper, 2013). However, the question that remains to be explored concerns the significance of 
disparities in household wealth accumulation behavior and inequalities in savings capacity induced 
by access to financial banking services and digital finance.

This inquiry bears significant weight because the characteristics of wealth accumulation can 
influence the pool of obtainable funds designated for financing fruitful investments. How does 
access to formal financial systems and digital finance shape the configuration of household 
financial wealth accumulation? To address this matter, our study employs microeconomic data 
from two distinct timeframes in Togo, scrutinizing the dynamics of how access to formal financial 
services and digital finance impacts household wealth accumulation patterns and disparities.

The principal goal of this study is to evaluate the impact of access to bank financial services and 
digital finance on household wealth accumulation behavior and wealth inequality. We first seek to 
assess the degree to which access to bank financial services can shape household behavior when it 
comes to accumulating wealth. We also investigated the role of digital finance in influencing house
hold wealth accumulation habits. Going a step further, our study delves into the combined effect of 
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bank financial services and digital finance on households’ wealth accumulation behavior. This includes 
an exploration of any potential synergistic effects that these two factors might collectively bring about 
when utilized together. Finally, we turn our attention to evaluating whether and how access to bank 
financial services, in conjunction with the use of digital finance, can contribute to reducing inequalities 
in household wealth accumulation. In sum, this comprehensive study aims to shed light on how these 
financial tools, both individually and together, affect wealth accumulation behaviors and whether they 
meaningfully contribute to the reduction of wealth disparities among households.

We employed a trio of estimation techniques, specifically, propensity score matching 
(Rosenbaum & Rubin, 1985), the double-difference method (Khandker et al., 2010; Stock & 
Watson, 2020), and smoothed instrumental variable quantile regression (Kaplan, 2022; Kaplan & 
Sun, 2017). By combining propensity score matching and the double-difference method, we were 
able to make nuanced comparisons between various types of savings among households irrespec
tive of their access to financial services. These techniques also allow us to account for potential 
challenges such as selection bias and individual heterogeneity. Furthermore, we deployed the 
smoothed instrumental variable quantile regression technique to elucidate the role of financial 
services in mitigating wealth accumulation inequalities among households, addressing potential 
endogeneity biases from a methodological perspective.

This study offers two modest yet significant contributions to the economic literature: (i) it 
explores the impact of access to banking services and the utilization of digital finance on dispa
rities in wealth accumulation and the reduction of savings inequalities among households and (ii) 
it illuminates the nuanced influence of banking and digital finance on household savings. This 
influence varies depending on the type of savings and the initial savings levels, which in turn 
contributes to a reduction in savings inequality.

The remainder of this paper is organized as follows. A concise literature review initiates the 
discussion in Section 2, followed by an explanation of the methodology in the third section. 
Section 4 delves into the results and offers a commentary, analysis, and discussion. The paper 
concludes in the final section.

2. Brief review of the literature

2.1. Impact of access to financial services on household financial wealth accumulation 
behavior
Access to financial services plays a substantial role in shaping wealth accumulation behavior by 
granting individuals opportunities to save, invest, and expand their wealth (Lusardi, 2019; Lusardi 
& Mitchell, 2014). Savings can enhance financial literacy, foster responsible conduct, and facilitate 
long-term financial planning (Dynan et al., 2004; Gilenko & Chernova, 2021). Furthermore, the 
utilization of formal financial services can lower borrowing expenses and elevate savings returns, 
empowering individuals to amass capital over time (Lusardi, 2019; Lusardi & Mitchell, 2014). The 
provision of savings can also provide a safety net for unanticipated expenditures and aid house
holds in managing financial shocks (Dynan et al., 2004; Gilenko & Chernova, 2021).

Studies of the impact of financial service access on wealth accumulation behavior at both macro 
and micro levels have yielded diverse findings. At the macro level, studies demonstrate that access 
to financial services can increase economic growth, reduce poverty, and promote financial stability 
(Bayar, 2014; Emara & Kasa, 2020; Horioka & Terada-Hagiwara, 2012; Sahoo & Dash, 2013). 
However, Yazid (2007) finds that financial liberalization negatively affects household savings in 
Algeria. At the micro level, studies have shown that access to financial services can improve 
financial inclusion, increase savings and investment, and enhance the well-being of individuals 
and households (Aportela, 1999; Brune et al., 2014; Demirgüç-Kunt & Klapper, 2013; Karlan et al.,  
2016; Prina, 2015). However, the impact varies across individuals and households owing to factors 
such as income, education, and culture.
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Hypothesis 1. Access to bank financial services can lead to improved wealth accumulation 
behavior by households.

2.2. Impact of digital finance on household wealth accumulation behavior
Research on the impact of technological changes in finance, such as mobile money and mobile 
banking, on household savings behavior has shown that technology plays a crucial role in improv
ing the financial stability, security, and inclusion of the poor and unbanked population. By providing 
access to financial services through mobile platforms, people without access to traditional banking 
systems can save and transact money more efficiently (Evans, 2018; Sodokin, 2021; Sodokin & 
Nyatefe, 2021).

Studies demonstrate that mobile money and banking can increase both formal and informal 
savings. Loaba (2022) found that mobile banking in West Africa increases the probability of formal 
savings by 2.4% and informal savings by 0.83%, with a more significant impact on women’s formal 
savings. Suri and Jack (2016) revealed that Kenya’s M-PESA mobile money service increased 
savings and lifted 194,000 households out of poverty. Skogqvist (2019) also found that mobile 
money users in Kenya are more likely to have savings products in formal institutions than are non- 
users. In addition, Morawczynski (2009) discovered that 18% of the income of M-PESA users in 
Kenya was saved using the service. Other studies have reported a positive relationship between 
mobile financial services use and savings. Ouma et al. (2017) found that using mobile financial 
services increases the probability of saving by 0.7794. Ky et al. (2018) showed that mobile money 
in Burkina Faso increases individuals’ propensity to save for health emergencies. Nandhi (2012) 
found that 90% of EKO mobile banking users in Delhi reported an increased ability to save.

Hypothesis 2. Access to digital finance can improve the wealth accumulation behavior of 
households.

2.3. Impact of access to bank financial services together with digital finance on household 
wealth accumulation behavior
Access to bank financial services and digital finance has had a substantial impact on household 
wealth accumulation behavior by increasing financial inclusion, saving behavior, and investment 
behavior (Karlan et al., 2016; Li et al., 2021; Song et al., 2020). Bank accounts and digital finance 
platforms enable households to save more easily and securely by offering a variety of savings and 
investment products (Khera et al., 2021). In addition, these services provide microfinance and loan 
products, allowing households to invest in assets and opportunities that can increase their wealth 
over time (Allen et al., 2021). The integration of banking services with digital finance makes mana
ging finances, tracking spending, and saving money more convenient for households (Khera et al.,  
2021). Digital finance tools such as mobile banking apps and investment platforms allow individuals 
to access financial services from their devices, leading to increased savings and improved financial 
well-being (Bank for International Settlements [BIS], 2020).

Financial well-being refers to an individual’s ability to manage finances to achieve financial goals 
and maintain a satisfactory level of financial security and stability (Khera et al., 2021). Achieving 
financial well-being requires a comprehensive understanding of personal finances, financial man
agement skills, and informed financial decisions (BIS, 2020).

Hypothesis 3. Access to bank financial services together with digital finance positively impacts 
household by increasing financial wealth accumulation behavior.

2.4. Impact of access to bank financial services together with digital finance on inequality 
in household wealth accumulation
Many studies have focused on the effect of financial services on income inequality (Osakwe & 
Solleder, 2023). However, wealth inequalities differ and are more concentrated than income 
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inequalities (Osakwe & Solleder, 2023). This result shows that wealth inequality goes beyond 
income inequality alone. Tiwari et al. (2022) note the key role that formal financial services can 
play in reducing the wealth gap between the rich and poor. As it lowers financial constraints, 
access to financial services enhances household investment and income (Sodokin et al., 2023), 
thereby reducing wealth inequality (Wamalwa, 2022). Nevertheless, von Fintel and Orthofer (2020) 
find that access to financial services benefits middle-income households more than low-income 
ones. In particular, they point to predatory lending by financial institutions that can reduce the 
wealth accumulation of poor households. Studying the impact of financial services on a panel of 
emerging countries, Cengiz and Manga (2023) conclude that financial services increase inequalities 
in wealth accumulation. Osakwe and Solleder (2023) find that access to financial services does not 
have a significant impact on wealth inequality. However, this study did not consider the role of 
technological change in finance. Indeed, Iftekhar et al. (2020) find that efficient access to financial 
services is key to reduce wealth inequality. Therefore, the emergence of digital finance can be seen 
as a missing link in the formal financial system’s ability to improve the efficiency of financial 
service provision and make a significant contribution to reduce inequality in wealth accumulation.

Hypothesis 4. Access to bank financial services together with digital finance use reduce inequal
ities in household wealth accumulation.

3. Methodology
This study assessed the causal impact of banking access and digital finance utilization on house
hold wealth accumulation and savings disparity. Conventional techniques such as ordinary least 
squares (OLS) may exhibit bias and inconsistency due to non-random treatment allocation, 
thereby violating the zero conditional mean assumption (Stock & Watson, 2020). To mitigate 
this, we employ propensity score matching (PSM) to control for omitted variable bias (Stock & 
Watson, 2020; Wooldridge, 2015) and selection bias (Rosenbaum & Rubin, 1985) by pairing treated 
and untreated individuals based on observable characteristics. Furthermore, we use inverse prob
ability-weighted adjusted regression to address specification concerns (Robins et al., 2007; 
Wooldridge, 2007) and examine the sensitivity of the estimated average effects to unobservable 
individual attributes using the Mantel-Haenszel test and the difference-in-differences approach 
(Khandker et al., 2010; Stock & Watson, 2020). To ascertain the causal influence of the treatment 
variables on savings inequality, we employ smooth instrumental variable quantile regression, 
accounting for distinct quintiles of the savings distribution and addressing potential endogeneity 
biases (Chernozhukov & Hansen, 2008; Kaplan, 2022; Kaplan & Sun, 2017; Kwak, 2010).

3.1. Specification of propensity score matching
The model estimated through PSM can be written as follows: 

Where i represents the individuals, WA represents the outcome variables (global savings, bank 
savings, and investment in physical assets), Fin is the treatment indicator variable (access to bank 
financial services, use of digital finance, and access to bank finance, together with the use of 
digital finance) which takes the value 1 when the individual is in the treatment group and 0 
otherwise, and ε is the error term.

Under the assumption of conditional independence and common support (Rosenbaum & Rubin,  
1985), the average treatment effect on the treatment group is written as follows: 
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Where N1 and N0 represent respectively treatment and control group sample, and P Xið Þ repre
sents the probability of receiving the treatment. First, we use the maximum likelihood method to 
estimate this probability under the assumption of a normal distribution of error terms. This 
assumption seems reasonable insofar as our sample allows us to rely on asymptotic properties 
(Cameron & Trivedi, 2005; Ruud, 2000).Concretely, we estimate the probability P Xið Þ through 
a probit model where P Xið Þ is regressed on a set of individual characteristics. Then, the treatment 
effects are estimated through two matching algorithms: nearest neighbor and kernel matching.

3.2. Double difference method using differences as counterfactual
Given conditional exogeneity and common support assumptions, by matching two groups of 
individuals with similar characteristics, the PSM method produces a consistent estimator using 
a simple difference in means between the level of capital accumulation of treated households 
(those with access to bank financial services or using digital finance) and untreated households 
(those without access to bank financial services or not using digital finance). Nevertheless, we can 
use the difference in means as a counterfactual, particularly when we have data for at least two 
periods. This leads to the double difference estimator (Cameron & Trivedi, 2005; Khandker et al.,  
2010). In concrete terms, let’s consider the following equation: 

Where Fini18 is the treatment variable and t the time (t = 1 in 2018 and t = 0 in 2016). The variables 
Fini18 and t are included separately to capture any distinct average effect of time. Estimation of 
Equation (3) with OLS yields the coefficient β which represents the average Double Difference 
effect of the treatment variable on the outcome Wealth accumulation. Indeed, since t ¼ 0 in 2016 
and 1 in 2018, the average level of wealth over the two years in the treated group (T) and the 
control group (C) is written as follows: 

Subtracting Equation (5) from Equation (4), we find the β estimator of the double difference. Unlike 
the propensity score matching method, which uses a simple difference between the individuals in 
the 2016 database and those in the 2018 database, the double difference allows us to control for 
the effect of unobservable differences between individuals (Khandker et al., 2010; Stock & Watson,  
2020) by simultaneously using the individuals in the 2016 and 2018 databases. It is easy to believe 
that some individuals are more savers than others, fewer consumers than others, or have a greater 
ability to use digital finance or understand how the formal banking system works. Assuming that 
these heterogeneities are stable over time and uncorrelated with the treatment over time, the 
double-difference method allows us to consider them in our estimates. This assumption is weaker 
than the conditional exogeneity assumption in the PSM method (Khandker et al., 2010). However, 
as noted above, Togolese households may differ in their observable characteristics. In this sense, 
to control for the effect of observable characteristics (Cameron & Trivedi, 2005; Stock & Watson,  
2020), Equation (3) is modified as follows: 

Where, Xit is a set of variables to control the effect of the treatment on Wealth accumulation and 
get a more efficient estimator β. Then to measure β, we use ordinary least squares regression and 
also fixed effects regression to control the evolution of observable variables over time. Concretely, 
we apply the Double differences (DD) methods only on individuals matched through the Propensity 
score matching and the estimator is calculated as follows: 
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Where ω i; jð Þ is the weight assigned by PSM to individual j in the control group matched to individual 
i in the treatment group. WAtreated

i and WAcontrol
j represent the wealth accumulation of an individual 

in the treatment group and the control group. Combine the advantages of the Propensity score 
matching method with those of the Difference method allow us to arrive to robust estimators 
based on less restrictive hypotheses (Khandker et al., 2010).

3.3. Quantile regression with instrumental variables
To study the causal effect of treatment variables on inequality in savings levels, we take different 
quintiles of the savings level distribution and estimate the impact of treatment variables on each 
quintile. Indeed, the effect of treatment may differ significantly depending on the quintile considered 
(Bang et al., 2016; Sodokin, 2021). To do this, we use the quantile regression with smooth instrumental 
variables described by (Kaplan, 2022; Kaplan & Sun, 2017). This method allows us to take into account 
different quintile distributions of the level of savings and to test our hypothesis that the treatment 
variables contribute to reducing inequalities in savings between households. Moreover, this method 
allows us to take into account the endogeneity bias. The advantages of this method as the most 
suitable for our purpose have been well documented in the literature by Koenker and Ng (2005).

The quantile regression model at τth quantile of Savings is identified by: 

Where T is the treatment variable, x is a vector of explanatory variables, z is a vector of excluded 
instruments correlated with the treatment variable T, but uncorrelated with the wealth accumula
tion variable. This situation leads to the following simplified “objective” function: 

Where ρτ(.) is a weighted absolute value function that solves τth quantile of Savings in the sample. 
By smoothing the moment underlying the “objective” function β̂ is defined as the solution of the 
vector of smoothed estimation equations mn(β̂) = 0 where: 

3.4. Data and descriptive statistics
We used data from Finscope 2016 for 5,197 households and the Harmonized Living Standards 
Measurement Study (HLSMS) in 2018 and 2019 (INSEED, 2020) for 6,171 households. The Finscope 
Consumer Survey Togo 2016 (Finmark, 2016) was conducted by the National Institute of Statistics, 
Economic and Demographic Studies (INSEED-Togo) in collaboration with the FinMark Trust organiza
tion to describe the financial access landscape in Togo. The HLSMS survey, conducted by INSEED-Togo 
in 2018 and 2019 (INSEED, 2020) for the West African Economic and Monetary Union and World Bank, 
aimed to describe the living conditions of Togolese households. For the purposes of this study, we used 
these two databases from a comparative perspective because they were conducted by the same 
institute, and their samples were randomly selected from the same population (Khandker et al., 2010; 
Stock & Watson, 2020). In addition, they were performed using similar data-collection methods.

In Figure 1, we depict the histograms of the distribution of savings levels among Togolese 
households. Bars represent the number of households with different savings levels. The continuous 
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curve represents the kernel density corresponding to the normal distribution approximation. We 
considered all savings levels on one side (Figure 1(a,c)) and, on the other side, savings levels above 
the minimum value. The distribution of savings was quite similar to the 2016 data (Figure 1(a,b)). 
However, compared to the 2018 data, the distribution was denser (Figures 1(c,d)). Indeed, the bars 
in Figure 1(d) are significantly closer than those in Figure 1(b), reflecting less disparity in savings 
among households in 2018.

The descriptive statistics in Table 1 are consistent with the illustrations in Figure 1, as the 
standard deviation of the overall savings in 2018 was slightly lower than that in 2016. Similarly, 
when we look specifically at bank savings or investments in physical assets, their dispersion is 
lower in 2018. Regarding the treatment variables, access to banking services declined between 
2016 and 2018, while the average use of digital finance more than doubled.

In Tables 2 and 3, we test the significance of the mean differences by treatment variables. In 
Table 2, for 2016, the average level of savings is not significantly different either with access to 
banking services as a treatment variable or with the use of digital finance. In contrast, in 2018, the 
table shows significant differences in the average savings. These patterns are similar to those 
observed in Table 3, where banking services are combined with digital finance. Furthermore, when 
we consider covariates, we observe significant mean differences between 2016 and 2018. In this 
sense, the mean differences found for the outcome variables across households may not solely be 
due to access to financial services or the use of digital finance. Indeed, they could also reveal the 
effects due to the specificities of each individual. Thus, the estimation methods used address these 
potential biases and clearly identify treatment effects.

a) Empirical distribution for the log global savings - all values (2016)
b) Empirical distribution for the log global savings -

the value above the minimum (2016)

c) Empirical distribution for the log global savings - all values (2018)
d) Empirical distribution for the log global savings -

the value above the minimum (2018)

Figure 1. Distribution of the 
global savings in the samples.

Source. Authors’computation 
based on Finscope (2016) and 
HLSMS (2018) for Togo
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4. Results and discussion

4.1. Balance plot
Figures 2 effectively illustrate the matching process. Figure 2 depicts the distribution of individual 
characteristics between the control and treatment groups, whereas Table 4 emphasizes the 
reduction in bias achieved through implementation of the propensity score matching method. In 
the propensity score distribution shown in Figure A1 in the appendix and in Figure 2, an overlap 
between the control and treatment groups was observed following the matching process. 
Consequently, individuals within the control group now exhibited characteristics similar to those 
found in the treatment group, a finding that is further corroborated by the data presented in 
Table 4 .

By employing the propensity score matching method, selection bias was reduced by an average 
of 95% in 2016 and 79% in 2018 (Figure A1 in the appendix and Table 4). Overall, this technique 
decreased the selection bias in our samples by 87%. Upon conducting propensity score matching, 
we can confidently conclude that, in terms of covariates, the individuals within the control and 
treatment groups no longer displayed significant differences, as shown in Figure 2.

4.2. Impact of access to financial access and digital finance on household wealth 
accumulation
The findings suggest that access to bank financial services significantly enhances household 
savings. Indeed, Table 5 shows that access to financial services increases the overall savings 
level by an average of 9.4 percent. However, investment in physical assets was the component 
most affected by banking services, with an average increase of 8.9 percent. This situation implies 
that households primarily use banking facilities to borrow for the accumulation of physical assets, 
rather than to make regular deposits (Koomson et al., 2022). Bank savings are not significantly 
affected. In Table 6, the behavior of households in 2016 indicates that they did not use digital 
finance to increase their overall savings levels. Moreover, in 2018, the use of digital finance 
diverted households from bank savings. Indeed, households that do not use digital finance have 
higher average bank savings (48.4%). Finally, in Table 7, apart from a contraction in investment in 
physical assets, Togolese households do not achieve a significant improvement in wealth when 
digital finance is combined with banking services.

4.3. Mantel-Hanszel sensitivity test
In Table 8, we perform the Mantel-Haenszel sensitivity test to analyze the sensitivity of our findings 
to unobservable variables. The Mantel-Haenszel sensitivity test is a statistical method used to 
determine if the results of a study are sensitive to the presence of confounding variables. The test 
is employed to assess the robustness of treatment effect estimates by examining the results’ 
sensitivity to the presence of unobserved variables. A p-value of zero suggests that the null 
hypothesis can be rejected, which in this case means that the treatment effects are not sensitive 
to unobservable variables. This situation implies that the treatment effects are robust to the 
presence of confounding variables, and the study results are likely reliable.

We perform the test for gamma values ranging from 1 to 1.05, and the null hypothesis is that 
treatment effects are sensitive to unobserved variables. For our three treatment variables, the 
p-values equal zero. Consequently, the estimated treatment effects are not sensitive to unob
served factors. In this sense, through propensity score matching, treatment is randomly assigned, 
and the difference between the average outcome of the treatment and control group accurately 
reflects the treatment effect. The average treatment effect in Tables 5–7 indicates the real impact 
of access to bank financial services, digital finance use, and the combined variable, respectively.

4.4. The double difference results
Table 9,1 presents the findings of the double-difference restricted to the sample matched by 
propensity score matching. The results showed that differences among individuals were reliably 
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identified. Access to bank services does not encourage savings behavior among households (−61% 
for OLS and − 62% for fixed effects over the 2016-2018 period). This finding is consistent with the 
propensity score-matching results. This reflects credit-oriented banking services that do not result 
in tangible wealth accumulation. As it opens new channels for investments and consumption, 
digital finance use is specifically turning Togolese households away from bank savings. As with 
propensity score matching, no meaningful improvements in wealth accumulation were reported 
when Togolese households linked digital finance to banking services. Nevertheless, as this result 
does not discriminate households by wealth level, it should be viewed in the context of the initial 
wealth disparities among households.

4.5. Impact of financial access and digital finance use on household savings inequality

4.5.1. Lorenz curves for savings distribution among households
Figure 3 illustrates the distribution of savings within different quintiles for the entire sample and by 
treatment variable. Notably, in 2016, Figure 3(b) does not show a real difference between inequal
ities in savings among households with access and those without. In contrast, the 2018 data show 
a real difference (Figure 3(d)). Between the .15 and .95 quintiles, the distribution of savings is 
largely more equal among households with access to banking services using digital finance. Thus, 
Figure 3(d) shows a strong reduction in inequality between the different savings quintiles through 
access to banking services and the use of digital finance.

4.5.2. Validity test for instruments
We use two instrumental variables to instrument our treatment variables. These are the land
owners and residential areas. We assume that property owners and residential areas strongly 
correlate with our treatment variables. Banking and telecommunications structures develop their 
services more strongly in urban areas. Moreover, holding property titles facilitates access to 
banking services. The principle of relevance of the instrumental variables used is then respected. 
We also assume that the instrumental variables are used to respect the exclusion principle. 
Property owners do not directly impact household savings. It only influences the level of savings 
through its correlation with treatment variables. The same was true for residential areas. However, 
this hypothesis may seem relatively strong. To test this, we present results on the validity of the 
instruments used in Table 10.

For the model 1 (access to bank financial services and impact on savings), the Kleibergen-Paap 
for the weakness of the instruments is F = 0.749 for the year 2016 and indicates that the instru
ments are weak, but finally, we have a Sargan-Hansen of χ2 ¼0.981 with a p-value = 0.322, which 
allows us not to reject the null hypothesis of the validity of the instruments used (Bang et al., 2016; 
Sodokin, 2021). For the year 2018, the Kleibergen-Paap for instrument weakness is F = 107.343, 
and the Sargan-Hansen is χ2 ¼0.230 with a p-value = 0.631 which suggests that the instruments 
are not weak and are valid. For the model 2 (access to digital finance and impact on savings), the 
Kleibergen-Paap for the weakness of the instruments is F = 5.372 for the year 2016 and suggests 
that the instruments are weak, but at the end of the errors, with a Sargan-Hansen of χ2 ¼0.631 
and a p-value = 0.427, we can conclude the instruments’ validity. For the year 2018, the 
Kleibergen-Paap for the weakness of the instruments is F = 18.310, and the Sargan-Hansen is 
χ2 ¼0.222 with a p-value = 0.638 which suggests that the instruments are not weak and are 
valid. For the model 3 (access to bank financial services together with digital finance and impact 
on savings), the Kleibergen-Paap for the weakness of the instruments is F = 2.683 for the year 2016 
and indicates that the instruments are weak, but finally, we have a Sargan-Hansen of χ2 ¼0.733 
with a p-value = 0.392, which allows us not to reject the null hypothesis of the validity of the 
instruments used. For the year 2018, the Kleibergen-Paap for instrument weakness is F = 13.649, 
and the Sargan-Hansen is χ2 ¼3.290 with a p-value = 0.069 which suggests that the instruments 
are not weak and are valid for 1 and 5% significance levels (Baum et al., 2007).
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4.5.3. Impact of access to bank financial services and digital finance use on savings inequality
Table 11 ,2 shows the impact of access to banking services on the savings quintiles. Contrary to the 
results of the double difference, households significantly increased their overall level of savings 
through banking services. Moreover, access to banking services mitigates inequalities in savings 
levels among Togolese households. Indeed, the lowest quintile emerges with the highest variation 
in the overall savings. The same is true for investment in physical assets. In this sense, households 
with low savings benefit from a higher variation in their overall savings and investment in physical 
assets through banking services. The idea is that households choose to invest in physical assets 
such as real estate or stocks that can appreciate value over time. This situation can help increase 
their overall wealth and financial security, as well as provide them with a safety net in case of 
unexpected expenses or emergencies.

On the other hand, as with propensity score matching, households use banking services much 
more for borrowing than for regular deposits. This result was confirmed, regardless of the selected 
quintile (Table 11). In fact, this result is too singular and may not reflect a generalization of the 
financial behavior of households. In practice, this statement may not necessarily be true for all 
households, as banking usage patterns can vary greatly depending on several factors, such as 
location, income, cultural background, and personal financial goals. Some households rely heavily 
on borrowing from banks for personal loans and credit cards. By contrast, others may primarily use 

Figure 2. Propensity score 
distribution.

Source. Authors’compulation 
based on Finscope (2016) and 
HLSMS (2018) for Togo
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bank services for deposits, such as savings and checking accounts. Technological change has made 
it easier for individuals to access various financial transaction products, so it is not uncommon for 
households to use both traditional banking services and alternative financial services, such as 
digital finance.

In Table 123, the lowest quintiles raise their overall savings levels through the use of digital 
finance. Using digital finance by households in the highest quintile does not significantly boost 
their overall savings. Thus, like access to banking services, but with lower levels of variation, digital 
finance contributes significantly to reducing household savings inequalities. These results were 
also confirmed in terms of investments in physical assets. The results provide evidence that digital 
finance can substantially decrease inequality among household savings by offering access to 
financial products and services to underserved populations such as low-income individuals, rural 
communities, and minority groups. However, using digital finance diverts households from bank 
savings, which is confirmed for all quintiles but more strongly for the lowest quintile.

Finally, combining banking services with the use of digital finance further stimulates the overall 
savings level of households in the lowest quintiles (Table 13),4 This statement is generally accurate 
and has been supported by several studies (Karlan et al., 2016; Li et al., 2021; Song et al., 2020). 
This result highlights the key role of the complementarity between banking services and digital 
finance in enabling households to access more resources. By linking digital finance with banking 
services, financial institutions have become more efficient in providing financial services to vulner
able segments of the population (Iftekhar et al., 2020). The results show that this complementarity 
is largely reflected in the significant increase in investment in physical assets among low- and 
middle-income households. This association has no significant effect on the overall savings of the 
richest households, although it stimulates investment in physical assets. The dynamics of house
holds’ financial decisions lean towards an accumulation of physical assets. Thus, this association is 

Figure 3. Lorentz curves for all 
samples and by treatment 
variable over global savings.

Source. Authors’compulation 
based on Finscope (2016) and 
HLSMS (2018) for Togo
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a tool to reduce inequalities in wealth accumulation among Togolese households. The results 
highlight the key role of banking services and digital finance in reducing inequality in the accu
mulation of household wealth.

5. Discussion
Consistent with Karlan et al. (2016), our findings show that access to financial banking services 
enhances households’ aggregate wealth accumulation. By easing financial constraints, households 
can cope with shocks and build their resilience (Brune et al., 2014; Prina, 2015). When we 
discriminate between bank savings and investments in physical assets, the results reflect 
a greater willingness of households to use bank financial services to obtain credit rather than to 
make regular savings. However, this result may not reflect a generalization of household financial 
behavior, as banking usage patterns can vary considerably depending on several factors, such as 
place of residence, income, cultural background, and personal financial goals. The use of digital 
finance seems to have turned Togolese households away from bank savings. Digital finance opens 
up new investment and consumption opportunities for households. These results contrast with 
those of Loaba (2022), who found a positive contribution from digital finance to household bank 
savings.

Overall, our results point to the substantial impact of bank financial services and digital finance 
use on household wealth accumulation, reinforcing the findings of Song et al. (2020) and Li et al. 
(2021). Moreover, the quantile regression results show that access to bank financial services and 

Table 9. Results with double difference method
Impacts on matched sample (PSM with Double Difference)

Ordinary Least Square (OLS) 
Regression Fixed Effects Regression (FER)

Variables

Access to 
bank 

financial 
services

Use of 
Digital 

Finance

Access to 
bank 

financial 
services 

with Digital 
finance use

Access to 
bank 

financial 
services

Use of 
Digital 

Finance

Access to 
bank 

financial 
services 

with Digital 
finance use

vs vs vs vs vs vs

No Access 
to bank 
financial 
services

No use of 
digital 
finance

Access to 
bank 

financial 
services 

with Digital 
Finance 

use

No Access 
to bank 
financial 
services

No use of 
digital 
finance

Access to 
bank 

financial 
services 

with Digital 
Finance 

use
Global 
savings

−0.609*** −0.210 0.086 −0.615** −0.112 0.110

(0.198) (0.173) (0.276) (0.242) (0.214) (0.337)

Bank savings −0.301 −0.772* −0.169 −0.082 −1.453** 0.365

(0.473) (0.398) (0.638) (0.851) (0.711) (1.170)

Investment 
in physical 
assets

−0.560*** 0.154 0.076 −0.589*** 0.254 0.054

(0.173) (0.151) (0.241) (0.200) (0.177) (0.279)

Notes: Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. 
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digital finance use contribute to reducing inequalities in wealth accumulation among Togolese 
households. These results were consistent with those reported by Tiwari et al. (2022) and 
Wamalwa (2022). However, they run counter to those of Cengiz and Manga (2023) and Osakwe 
and Solleder (2023), whose results conclude that access to financial services has no significant 
impact on inequalities in wealth accumulation. Furthermore, our results show the crucial role of 
the complementarity between digital finance and banking financial services in substantially redu
cing inequalities in wealth accumulation among Togolese households. By linking digital finance 
with banking services, low- and middle-income Togolese households have more resources at their 
disposal to invest. These results support the findings of von Fintel and Orthofer (2020).

5.1. Implication for public policy
The implications of this study can stimulate policy discussion in several ways. Given that digital 
finance and banking services can significantly enhance financial inclusion and, in turn, stimulate 
wealth accumulation, especially among marginalized and low-income households, policy initia
tives should aim to broaden the reach of these services, particularly in rural and underserved 
regions. A prominent example of such an initiative is India’s Pradhan Mantri Jan-Dhan Yojana 
Program, launched in 2014 with the aim of providing universal access to banking services. By 2021, 
the initiative has led to the creation of over 420 million new bank accounts, greatly facilitating 
financial inclusion (Isukul & Tantua, 2021; Mushtaq & Bruneau, 2019; Ray, 2022). Another crucial 
policy implication was the enhancement of financial literacy. A deeper understanding of banking 
and digital finance allows households to make informed decisions regarding savings and invest
ments, leading to a more efficient wealth accumulation. Initiatives such as the Organization for 
Economic Co-operation and Development (OECD) International Network on Financial Education 
have played a significant role in promoting global financial literacy (Bongomin et al., 2020; 
Buenestado-Fernández et al., 2023).

In addition, policy initiatives should encourage innovation in financial technology to ensure that 
banking services and digital finance evolve to meet changing household needs. This could involve 
supporting startups that are developing novel financial technologies, as seen in countries such as 
Singapore, where the Monetary Authority of Singapore has implemented several measures to 
stimulate the country’s Fintech ecosystem (Alaassar et al., 2021). Finally, the importance of robust 
regulatory frameworks cannot be overstated as they ensure the secure and equitable use of digital 
finance and banking services. Policies should focus on aspects such as consumer protection, 
privacy, and cybersecurity while also promoting competition and innovation in the financial sector. 
A good reference point for this approach is Kenya’s policy regarding mobile money services, such 
as M-Pesa, which presents a remarkable example of a regulatory environment that encourages 
innovation while safeguarding consumer interests (Lashitew et al., 2019).

6. Concluding remarks
This study examines the influence of banking services and digital finance on wealth accumulation 
disparities among households, revealing diverse impacts based on the savings type. Households 
primarily use banking services for credit acquisition, not regular deposits, and digital finance 
appears to discourage bank savings unless integrated with bank services.

Exploring the savings quintiles, we find significant variations in households’ access to banking 
services at the lower end of the savings spectrum. However, digital finance does not significantly 
impact wealth accumulation among higher-saving households even when combined with banking 
services. This suggests that banking services and digital finance have diverse effects on household 
savings, depending on the initial savings level and type of savings.

The observed heterogeneity favoring households with lower initial savings suggests that banking 
services and digital finance can reduce savings disparities, thus supporting wealth accumulation 
and financial equality for lower-income households. Government incentives, including tax breaks 
for financial institutions serving lower-income populations, subsidies for financial literacy 
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programs, and support for digital solution innovation could be instrumental in expanding access to 
these services. Therefore, government intervention can be critical to fostering an environment 
conducive to financial inclusion.

This study had several limitations that provide directions for future research. First, the scope of 
the study was limited, covering a relatively short period from 2016 to 2018, and the data were 
specific to Togo. This narrow focus hampers the ability to generalize the findings over an extended 
period or across diverse socioeconomic and cultural contexts. Second, there are unexplored factors 
that might influence wealth accumulation and savings disparities such as location, income, 
cultural background, and personal financial goals. These elements can significantly shape how 
households interact with the banking and digital finance services.
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Appendix

Figure A1. The dot plot.

Source. Authors’computation 
based on Finscope (2016) and 
HLSMS (2018) for Togo.
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Table A1. Propensity Score Matching with Double Difference for Access to Bank financial 
services

OLS Regression Fixed Effects Regression

VARIABLES
Global 

savings
Bank 

savings

Investment 
in physical 

assets
Global 

savings
Bank 

savings

Investment 
in physical 

assets
Year 7.733*** 9.957*** 8.818*** 7.496*** 9.574*** 8.649***

(0.121) (0.266) (0.106) (0.186) (0.666) (0.154)

Access to 
Bank 
financial 
services

0.679*** 0.133 0.659***

(0.159) (0.153) (0.139)

Access to 
Bank 
financial 
services*Year

−0.609*** −0.301 −0.560*** −0.615** −0.082 −0.589***

(0.198) (0.473) (0.173) (0.242) (0.851) (0.200)

Age −0.002 −0.014 −0.005 0.013 −0.009 0.008

(0.014) (0.023) (0.012) (0.026) (0.083) (0.021)

Age squared 0.000 0.000 0.000 −0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.001) (0.000)

Male −0.146 −0.402*** 0.047 −0.160 0.462 0.088

(0.094) (0.126) (0.082) (0.163) (0.538) (0.135)

Household 
size

−0.005 −0.026 0.005 −0.033 −0.158* 0.018

(0.015) (0.023) (0.013) (0.027) (0.087) (0.022)

Education 
level

0.025 −0.017 0.014 0.165 0.365 0.123

(0.097) (0.176) (0.084) (0.186) (0.607) (0.154)

Married 0.152 0.053 0.098 0.330* 1.122* 0.161

(0.098) (0.142) (0.085) (0.175) (0.576) (0.145)

Urban −0.135 −0.984*** 0.174** −0.214 −1.048* 0.178

(0.099) (0.168) (0.086) (0.192) (0.622) (0.159)

Cell phone 0.148 −0.075 0.144* −0.029 −0.556 0.028

(0.093) (0.257) (0.081) (0.190) (0.684) (0.158)

Agriculture/ 
trading

0.080 0.081 0.071 0.235 −0.095 0.095

(0.096) (0.177) (0.083) (0.186) (0.659) (0.154)

Self- 
employment

−0.286*** −0.144 −0.180** −0.085 0.046 −0.054

(0.084) (0.138) (0.074) (0.155) (0.594) (0.129)

Barriers −0.020 0.186 0.026 −0.323** 0.329 −0.181

(0.083) (0.152) (0.072) (0.155) (0.516) (0.129)

Constant 2.070*** 2.499*** 0.660** 2.128*** 1.922 0.440

(0.325) (0.513) (0.283) (0.584) (1.845) (0.483)

Observations 7827 2975 7827 7827 2975 7827

R-squared 0.526 0.503 0.650 0.686 0.863 0.802

Standard errors in parentheses. 
*** p < 0.01, ** p < 0.05, * p < 0.1. 
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Table A2. Propensity Score Matching with Double Difference for Digital financial use
OLS Regression Fixed Effects Regression

VARIABLES
Global 

savings
Bank 

savings

Investment 
in physical 

assets
Global 

savings
Bank 

savings

Investment 
in physical 

assets
Year 7.676*** 10.197*** 8.633*** 7.387*** 10.201*** 8.397***

(0.129) (0.286) (0.113) (0.195) (0.672) (0.162)

Digital 
finance use

0.259* 0.314** −0.100

(0.140) (0.135) (0.122)

Digital 
finance 
use*Year

−0.210 −0.772* 0.154 −0.112 −1.453** 0.254

(0.173) (0.398) (0.151) (0.214) (0.711) (0.177)

Age −0.004 −0.015 −0.007 0.009 −0.010 0.006

(0.014) (0.023) (0.012) (0.026) (0.082) (0.021)

Age squared 0.000 0.000 0.000 −0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.001) (0.000)

Male −0.153 −0.412*** 0.046 −0.162 0.424 0.087

(0.094) (0.126) (0.082) (0.164) (0.531) (0.136)

Household 
size

−0.005 −0.025 0.005 −0.030 −0.136 0.018

(0.015) (0.023) (0.013) (0.027) (0.087) (0.022)

Education 
level

0.027 −0.005 0.012 0.151 0.378 0.107

(0.097) (0.176) (0.085) (0.186) (0.599) (0.154)

Married 0.162* 0.072 0.098 0.336* 1.122** 0.159

(0.098) (0.142) (0.085) (0.175) (0.566) (0.145)

Urban −0.121 −0.961*** 0.181** −0.185 −0.874 0.193

(0.099) (0.168) (0.086) (0.192) (0.617) (0.159)

Cell phone 0.150 −0.053 0.143* −0.037 −0.341 −0.008

(0.093) (0.258) (0.081) (0.191) (0.661) (0.158)

Agriculture/ 
trading

0.086 0.074 0.082 0.273 −0.074 0.124

(0.096) (0.176) (0.083) (0.186) (0.641) (0.154)

Self- 
employment

−0.288*** −0.143 −0.187** −0.073 0.068 −0.048

(0.084) (0.138) (0.074) (0.156) (0.587) (0.129)

Barriers −0.032 0.185 0.010 −0.345** 0.367 −0.224*

(0.083) (0.152) (0.073) (0.156) (0.510) (0.129)

Constant 2.175*** 2.396*** 0.898*** 2.203*** 1.456 0.560

(0.327) (0.518) (0.285) (0.586) (1.836) (0.485)

Observations 7829 2972 7829 7829 2972 7829

R-squared 0.525 0.504 0.649 0.685 0.867 0.802

Standard errors in parentheses. 
*** p < 0.01, ** p < 0.05, * p < 0.1. 
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Table A3. Propensity Score Matching with Double Difference for Access to Bank financial 
services with Digital financial use

OLS Regression Fixed Effects Regression

VARIABLES
Global 

savings Bank savings

Investment in 
physical 
assets

Global 
savings Bank savings

Investment in 
physical 
assets

Year 7.588*** 9.914*** 8.674*** 7.311*** 9.487*** 8.473***

(0.117) (0.254) (0.102) (0.183) (0.628) (0.152)

Access to 
Bank financial 
services with 
Digital finance 
use

0.235 −0.018 0.240

(0.221) (0.212) (0.193)

Access to 
Bank financial 
services with 
Digital finance 
use*Year

0.086 −0.169 0.076 0.110 0.365 0.054

(0.276) (0.638) (0.241) (0.337) (1.170) (0.279)

Age −0.004 −0.017 −0.007 0.007 −0.007 0.007

(0.014) (0.023) (0.012) (0.026) (0.083) (0.022)

Age squared 0.000 0.000 0.000 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.001) (0.000)

Male −0.142 −0.387*** 0.043 −0.137 0.455 0.099

(0.094) (0.126) (0.082) (0.165) (0.538) (0.136)

Household 
size

−0.006 −0.031 0.005 −0.034 −0.162* 0.019

(0.015) (0.024) (0.013) (0.027) (0.088) (0.022)

Education 
level

0.023 0.014 0.006 0.150 0.351 0.097

(0.097) (0.178) (0.085) (0.188) (0.609) (0.155)

Married 0.152 0.054 0.102 0.325* 1.137** 0.156

(0.098) (0.141) (0.085) (0.176) (0.574) (0.146)

Urban −0.136 −0.951*** 0.164* −0.191 −1.047* 0.195

(0.099) (0.168) (0.087) (0.193) (0.620) (0.160)

Cell phone 0.146 −0.095 0.143* −0.059 −0.604 0.013

(0.093) (0.257) (0.081) (0.192) (0.667) (0.159)

Agriculture/ 
trading

0.099 0.139 0.080 0.302 −0.061 0.134

(0.096) (0.177) (0.084) (0.188) (0.654) (0.156)

Self- 
employment

−0.274*** −0.106 −0.176** −0.033 0.043 −0.035

(0.085) (0.138) (0.074) (0.157) (0.594) (0.130)

Barriers −0.023 0.193 0.017 −0.337** 0.338 −0.212

(0.083) (0.152) (0.072) (0.156) (0.517) (0.129)

Constant 2.260*** 2.547*** 0.846*** 2.250*** 1.937 0.506

(0.323) (0.513) (0.282) (0.588) (1.846) (0.487)

Observations 7810 2958 7810 7810 2958 7810

R-squared 0.526 0.505 0.648 0.685 0.863 0.801

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