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Abstract
This study analyzes the impact of financial inclusion on poverty reduction in 156 
countries belonging to different income groups during the 2004–2019 period. We 
construct a novel composite financial inclusion index and apply both static and 
dynamic panel estimation methods to examine the impact of financial inclusion on 
two different poverty levels. Our results indicate that financial inclusion has a sig-
nificant negative association with extreme poverty in developing countries but not 
in high-income countries. The effect of financial inclusion on moderate poverty is 
weaker than that on extreme poverty. We also examine the conditional relationship 
between gender inequality and financial inclusion, finding that improvement in gen-
der inequality enhances the effect of financial inclusion on both extreme and moder-
ate poverty in developing countries. The effectiveness of financial inclusion is influ-
enced by how equally the disadvantaged groups, particularly women, can access and 
utilize financial services. Our findings suggest that policymakers can use financial 
inclusion as a poverty reduction tool.
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1 Introduction

Poverty alleviation is a key objective for many countries.1 The World Bank has esti-
mated that roughly 150 million new people will live in extreme poverty due to the 
recent Covid-19 pandemic (Poverty and Shared Prosperity 2020: Reversals of For-
tune). Due to the recent surge in poverty, identifying policy instruments to alleviate 
poverty is crucial. One such policy tool is financial inclusion.

Randomized studies by Demirguc-Kunt et  al. (2017), Aker et  al. (2014), and 
Babatz (2013) suggest that financial inclusion reduces poverty through access to 
payment, savings, credit, and insurance services. Cross-country studies by Park and 
Mercado (2018), Swamy (2010), and Omar and Inaba (2020) demonstrate a negative 
association between financial inclusion and poverty. Recent studies, including those 
by Kara et al. (2021) and Aslan et al. (2017), suggest that the efficacy of financial 
inclusion as a policy tool may be affected by the inequality of access to financial 
services. In particular, disadvantaged groups such as females, ethnic minorities, dis-
abled people, and immigrants have a lower probability of accessing financial ser-
vices. The next section provides a more detailed literature review.

This study constructs a novel financial inclusion index to examine the effect of 
financial inclusion on poverty. Our results demonstrate that financial inclusion has a 
significant negative association with poverty in developing countries but not in high-
income countries.2 Among developing countries, financial inclusion has a stronger 
association with poverty in upper-middle-income countries than in lower-middle-
income countries and low-income countries. Our results also suggest that the effect 
of financial inclusion on moderate poverty is weaker than that on extreme poverty. 
We also examine the influence of gender inequality, finding that if gender inequality 
is reduced, financial inclusion has a stronger negative association with extreme and 
moderate poverty in developing countries.

Our method follows previous studies with four notable improvements. First, the 
financial inclusion index constructed in this paper is more comprehensive than the 
index used in previous studies. The research sample includes data from commer-
cial banks, credit cooperatives, credit unions, and microfinance institutions to assess 
financial inclusion levels. Second, we divide countries into different groups accord-
ing to average income level, enabling a comparison of the effects of financial inclu-
sion between countries in different stages of development. Third, we examine two 
levels of poverty: extreme poverty and moderate poverty. Finally, the influence of 
gender inequality is examined.

Our findings contribute to the existing literature in several ways. Although we 
find a negative association between poverty and financial inclusion, as in other 

1 As decided by the United Nations, ending poverty by 2030 is the number one Sustainable Development 
Goals (SDG-1) of member countries (UNDP Website 2021).
2 We use the World Bank’s income categories to classify countries into four groups: high-income, upper-
middle-income, lower-middle-income, and low-income countries. Upper-middle-income, lower-middle-
income, and low-income countries are labeled as developing countries. The list of countries organized by 
income groups is presented in Appendix A.
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studies (Park and Mercado 2018; Omar and Inaba 2020), we show that the finan-
cial inclusion coefficient varies for different national income groups. We argue that 
unequal access to financial services might explain this behavior. To support our 
argument, we analyze one specific type of inequality in accessing financial inclusion 
services; gender inequality. Our analysis expands on previous findings (Kara et al. 
2021; Aslan et al. 2017) by linking inequality in financial access with poverty reduc-
tion and empirically demonstrates that if gender equality is improved, the negative 
association between financial inclusion and poverty amplifies. Our findings empha-
size the importance of reducing unequal access to financial services. Moreover, as 
we show that financial inclusion has a significant association with extreme poverty 
reduction in most income groups, this supports policymakers’ use of financial inclu-
sion measures as a tool for poverty alleviation.

The remainder of this article is organized into five sections. Section  2 reviews 
existing literature concerning financial inclusion and poverty; Sect.  3 presents the 
construction of financial inclusion index; Sect. 4 graphically illustrates the poverty-
financial inclusion linkage in various income-groups; Sect. 5 presents the methodol-
ogy, and empirical results; and Sect. 6 concludes with a summary discussion and 
proposed recommendations.

2  Poverty‑financial inclusion linkage: review of literature

Financial inclusion can be defined as the process of making formal financial services 
accessible and functional for the involuntarily excluded portion of the population. 
According to the World Bank, financial inclusion accommodates payment, savings, 
credit, and insurance services for individuals and businesses.3 Kim et al. (2018) use 
indicators such as the numbers of ATMs, bank branches, depositors, and borrowers, 
and the ratio of insurance premium to GDP to measure financial inclusion. Cabeza 
et  al. (2019) use the access to bank accounts and credit cards, as financial access 
indicators, to measure financial inclusion. Swamy (2010) uses priority sector lend-
ing as the proxy for financial inclusion.

The problem with such indicators is that no single indicator can capture the multi-
dimensional aspects of financial inclusion. To address this challenge, Amidžić et al. 
(2014), Cámara and Tuesta (2014), Sarma (2012), and Honohan (2008) construct 
composite indices of financial inclusion. Amidžić et al. (2014) combine dimensions 
of outreach (geographic and demographic penetration) and usage (depositors and 
borrowers). In composite index construction, Le et  al. (2019) use principal com-
ponent analysis for their composite index. Cámara and Tuesta (2014) and Sarma 
(2012) combine dimension-specific indicators of accessibility, availability, and 
usage to construct a composite index with three sub-indices.

In their review of randomized control-based studies, Demirguc-Kunt et al. (2017) 
demonstrate that financial inclusion affects poverty by making payment services, 
savings, credit, and insurance services available to the poor. These services reduce 

3 This view references the financial inclusion overview section of the World Bank website (2021).
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poverty by increasing the poor’s income level or allowing the poor to increase 
household spending by offering time and cost savings. Aker et  al. (2014) and 
Muralidharan et al. (2014) show that digital payment of welfare benefits save cost in 
the form of avoidance of making a physical trip for cash collection or offering bribes 
to corrupt officials. These cost savings allow the poor to spend the money for other 
purposes, which helps reduce poverty. Similarly, Prina (2015) shows that account 
payments enhance women’s decision-making in the household, thereby increasing 
the expenditure on education and food. Brune et al. (2016) and Dupas and Robin-
son (2013) demonstrate that savings in a formal financial institution increase pri-
vate expenditure, business investment, agricultural output, and household expendi-
tures. Although Morduch (1999) establishes the substantial benefits of micro-credit 
access, Banerjee et al. (2015) and Duvendack et al. (2011) find moderate benefits. 
All these studies have validated how financial inclusion can alleviate poverty; how-
ever, the findings of these randomized experimental studies might not be applicable 
for cross-country analyses due to the considerable variations among countries.

Various researchers analyze the impact of financial inclusion on poverty using 
cross-country analyses. Gutiérrez-Romero and Ahamed (2021) apply the theoretical 
framework of Ravallion and Datt (1992) for analyzing the poverty-financial inclu-
sion relationship in 79 low and lower-middle-income countries, finding that finan-
cial inclusion primarily reduces poverty through reduction of inequality. Park and 
Mercado (2018, 2015) analyze the impact of financial inclusion on poverty and 
income inequality both globally and for developing Asian countries, determining 
that financial inclusion significantly reduces poverty for the entire sample and Asian 
developing countries. More recently, Omar and Inaba (2020) investigate the impact 
of financial inclusion on poverty and income inequality in 116 developing countries, 
demonstrating that financial inclusion significantly reduces poverty rates in devel-
oping countries. Cabeza et  al. (2019) demonstrate that greater financial inclusion 
of women encourages economic participation of women and positively affects eco-
nomic development.

Country-specific studies also find that financial inclusion helps reduce poverty. 
Swamy (2010) examines priority sector lending in India, finding that financial 
inclusion through prioritized lending can achieve inclusive growth by reducing the 
rural poverty rates. Abor et al. (2018) analyze the impact of financial inclusion and 
mobile telephone penetration on poverty in Ghana using 16,772 Ghanaian house-
holds. The study results show that mobile penetration and financial inclusion help 
smooth consumption and significantly reduce the probability of a household becom-
ing poor and are correlated with an increase in per capita household consumption of 
food and non-food items. Though these cross-country and country-specific studies 
analyze the poverty-financial inclusion relationship from different perspectives, they 
lack a comprehensive panel data analysis on countries in different stages of develop-
ment. Moreover, most studies use a limited set of variables when constructing finan-
cial inclusion indices.

Though previous studies indicate that financial inclusion negatively corre-
lates with poverty, its impact on poverty could be weaker if access to finance 
fails to reach the targeted group. Kara et al. (2021) review the growing evidence 
regarding whether individuals’ demographic characteristics (i.e., gender and race) 
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and socioeconomic features (i.e., income and education) affect access to credit. 
They determine that less education, less financial literacy, lower income, and 
less wealth correlates with decreased access to credit. Moreover, women, eth-
nic minorities, disabled people, and immigrants are more likely to be excluded 
from the formal credit markets. Similarly, in a recent International Monetary 
Fund (IMF) study, Aslan et al. (2017) find inequality among households, particu-
larly female-led households, in accessing the benefit of financial inclusion. These 
findings necessitate the investigation of how unequal access to financial services 
affects the impact of financial inclusion on poverty.

Researchers analyze poverty-financial inclusion linkage from different per-
spectives; however, some questions remain unanswered. Existing studies have not 
adequately analyzed how financial inclusion might affect poverty based on the 
income levels of different nations. Moreover, how inequality in access to financial 
services affects the effectiveness of financial inclusion on poverty alleviation has 
not been evaluated. This study investigates these issues by constructing a novel 
composite financial inclusion index to analyze how financial inclusion affects 
poverty in different income groups of countries. Furthermore, the study examines 
the effect of gender inequality on poverty reduction through financial inclusion.

3  Construction of composite financial inclusion index

To measure country-wise financial inclusion, we construct an equal-weighted 
composite financial inclusion index. Rather than relying on one specific indicator, 
we construct the index using data from commercial banks, credit cooperatives, 
credit unions, and microfinance institutions. We collect our data primarily from 
the Financial Access Survey of the IMF. Six different indicators are used for the 
index construction. The details of the indicators and their standardized scores are 
presented in Table 1. The composite index has a score of zero and one, where a 
higher score indicates a higher level of financial inclusion.

Following Sarma (2012), we construct the index of financial inclusion, esti-
mating the standardized score for each indicator by applying Eq. (1).

Table 1  Indicators used for the construction of financial inclusion index

FAS financial access survey, The IMF. Calculation: Authors’ assessment

SL Name of the indicators Observations

1 Number of financial institution branches per 100,000 adults 3040
2 Number of ATMs per 100,000 adults 2667
3 Number of depositors with financial institution per 1000 adults 3036
4 Number of deposit accounts with financial institution per 1000 adults 1760
5 Number of borrowers with financial institutions per 1000 adults 1460
6 Number of loan accounts from financial institutions per 1000 adults 1490
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where dit measures the standardized value for the indicator/dimension of a country 
at time t, xijt represents the actual value of indicator i for country j at time t, mi is 
the minimum value and Mi is the upper limit of indicator i. We assign zero as the 
minimum value. To avoid the influence of extreme values in standardizing, we use 
the 90th-percentile value of each indicator as to the upper limit. If any country score 
exceeds one due to this upper limit, we set that score to one. This standardization 
ensures an indicator-specific standardized score ( dit ) that lies between zero and one.

After standardizing the indicators, we aggregate indicators based on normal-
ized Euclidean distance as follows:

In Eqs.  (2)–(4), FII represents the financial inclusion index score for each 
country. The composite index of each country has a value between zero and 
one, where higher values indicate a greater level of financial inclusion. X1 is 
the Euclidian distance from the worst point, X2 is the inverse distance from an 
ideal point, di represents dimension or indicator specific scores of the countries 
obtained from Eq. (1), and wi represents the weight assigned to each dimension. 
As we use total six dimensions and assign equal weight to each dimension, the 
weight of each dimension is set as 1/6, i.e., w1 = w2=w3 = w4 = w5 = w6=

1

6
.

Our method follows Sarma (2012); however, there are notable differences. We 
use six dimensions instead of the three proposed by Sarma (2012). Moreover, we 
treat each indicator as a separate dimension, as opposed to using a weighted aver-
age of multiple indicators. We also use equal weights for each dimension and 
ensure that if any dimension has a missing value in any particular period, the cor-
responding weights in Eqs. (3) and (4) also remain zero. This approach is better 
suited for unbalanced panel data with missing values. We discuss the rationale for 
using equal weights in more detail in Appendix C, where we also compare our 
proposed index with an index constructed using Sarma’s (2012) methodology.

The composite index has maximum, minimum, and average values of 1, 0.094, 
and 0.851, respectively, for all countries during 2004–2018. The country-wise 
index is presented in Appendix B. Averages of log poverty headcount ratio and 
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financial inclusion score of the countries for each year are plotted in panel A of 
Fig. 1. We use a log poverty headcount ratio of USD 1.9 per day to measure pov-
erty. The fitted line has a negative slope in the scatter plot diagram, suggesting 
that higher financial inclusion might be negatively associated with poverty.

Panel B of Fig.  1 shows gradual progress in financial inclusion for different 
income groups of countries during the 2004–2019 period.4 We also use the average 
value of the financial inclusion index of each country group to construct the figure. 
A rising trend of financial inclusion, measured by the composite financial inclusion 
index, is found for all country income groups. The graph also depicts that although 
each country group has maintained an uptrend, lower-income countries also have a 
lower level of progress in financial inclusion. This suggests that the impact of finan-
cial inclusion might differ for different income groups. To address this issue, we 
separately analyze the impact of financial inclusion for each group of countries.

4  Financial inclusion and poverty in different groups of countries

In this segment, we graphically present some stylized facts regarding the linkage 
of extreme poverty and financial inclusion. We measure extreme poverty using 
the log poverty headcount ratio at USD 1.9 per day, which is defined as the per-
centage of the population living on less than USD 1.9 per day adjusted for 2011 
international prices. Figure 2 plots log poverty headcount and financial inclusion 

Fig. 1  Poverty–financial inclusion relationship and financial inclusion index in different countries. 
Source: Financial Access Survey (FAS), the IMF. Calculation: Authors’ assessment

4 We do not plot a separate graph for lower-middle-income countries. Instead, we form a country group 
that combines lower-middle-income and low-income countries. This grouping is done to increase data 
availability for our regression analysis, as low-income countries do not have sufficient data. To remain 
consistent with our country grouping for regression analysis, we also present the combined graph of 
lower-middle-income and low-income countries in panel B of Fig. 1.
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scores for different country income groups. Following the World Bank’s income 
categories, we classify countries into four groups: high-income, upper-middle-
income, lower-middle-income, and low-income countries. Developing countries 
include upper-middle-income, lower-middle-income, and low-income countries.

In panel A of Fig. 2, developing countries show a steady increase in financial 
inclusion and a continuous drop in the poverty rate. Panel B of Fig. 2 focuses on 
low-income countries, and the graph indicates a lower level of financial inclu-
sion and higher extreme poverty rates in low-income countries compared to other 
countries. Unequal access to financial services is a possible reason for this result. 
Previous studies have suggested that less wealthy people, women, and other dis-
advantaged groups have less opportunity to access financial products, and such 
disadvantaged groups are assumed to be relatively substantial in low-income 
countries. Enabling financial inclusion for these disadvantaged groups should 
advance extreme poverty reduction. In panel C, lower-middle-income and low-
income countries present a trend similar to developing countries. The similarity is 
expected as these countries are also a substantial portion of developing countries. 
Panel D shows that the poverty rate is meager in high-income countries, and the 
relation between poverty and financial inclusion is not apparent.

Figure 2 shows that despite some recent marginal increases, the overall pov-
erty rate appears to be falling in most countries. Although there are some peri-
ods when poverty increases despite improvement in financial inclusion. Overall, 
Fig. 2 suggests a negative association between financial inclusion and poverty.

Fig. 2  Poverty and financial inclusion across countries in various income groups. Source: Financial 
Access Survey (FAS), the IMF. Calculation: Authors’ assessment
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5  Empirical examination of the poverty–financial inclusion 
relationship

5.1  Model specification, data, and method

We collect data from the IMF’s Financial Access Survey (FAS) to construct the 
composite financial index. We also use the IMF’s financial development index data-
base for financial development indicator, the UNDP database for gender inequality 
index (GII), the World Bank’s World Governance Indicator (WGI) for the “Rule of 
law” variable, and the World Bank’s World Development Indicators (WDI) for most 
other control variables. The list of variables, their definitions, and data sources are 
presented in Table 2.

The dataset in this study includes 156 countries from 2004 to 2019. Table 3 pre-
sents the descriptive statistics of the key variables. Log poverty headcount at USD 
1.9 per day, which measures the proportion of people living on less than USD 1.9 
per day, is our dependent variable which we use as a proxy to measure extreme 
poverty. Similarly, we use log poverty headcount at USD 3.2 per day to measure 
moderate poverty. Table 3 presents that the log poverty headcount has a significant 
standard deviation, indicating that poverty levels in countries vary significantly. Our 
primary independent variable is a financial inclusion index with values between 
0.094 and 1. Among the control variables, GDP growth per capita has the widest 
dispersion.

We apply the dynamic two-stage system generalized method of moments (GMM) 
panel estimation method to this data set. As the two-stage system GMM method 
uses both level and lag value of the variables as instruments, it is more suitable 
for addressing the endogeneity and serial correlation issues than the fixed-effect 
method. Our model specification for the system GMM method is shown in Eq. (5).

where the dependent variable is the log poverty headcount ratio at USD 1.9 per 
day ( lnpovheadlit ), which is a measure of extreme poverty. The composite finan-
cial inclusion index ( FIIit ) is an independent variable. The lag-dependent variable 
( lnpovheadlit−1 ) is used as a separate independent variable, as per the specifica-
tion of the system GMM method. Z is a vector of control variables, including GDP 
growth per capita, log Gini, school enrollment, and the rule of law.5

We expect a negative coefficient for the financial inclusion index, indicating that 
financial inclusion can reduce extreme poverty. We select the control variables from 
previous studies (Gutiérrez-Romero and Ahamed 2021; Omar and Inaba 2020; Park 
and Mercado 2018), but we apply dynamic panel analysis instead of static analy-
sis in earlier studies. GDP growth per capita assesses the impact of income growth 
on poverty, and log Gini captures the impact of the unequal income distribution. 

(5)lnpovheadlit = � + �1lnpovheadlit−1 + �2FIIit + �Zit + �it

5 Omar and Inaba (2020) use financial development as a control variable. Due to the potential multicol-
linearity problem, we do not include financial development. However, our examination suggests that the 
results of this study remain valid even if we include financial development.
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We expect GDP growth to have a negative coefficient because higher income should 
reduce poverty. Log Gini is expected to have a positive coefficient because higher 
inequality in income distribution disproportionately favors the rich and is detrimen-
tal to poverty reduction. We use school enrollment as a proxy for human capital 
development and expect a negative coefficient. In addition, the rule of law is chosen 
as a proxy for institutional quality. Adherence to the rule of law should enable pov-
erty reduction by ensuring the smooth functioning of regulatory mechanisms.

Though we primarily apply the system GMM method for our analysis, we also 
checked the robustness of our results based on the static (fixed-effect) regression 
method. Data requirements of the system GMM method make it difficult to analyze 
the above model for a wide range of countries. In contrast, the fixed-effect method 
enables the analysis of many countries. Though the fixed-effect method is less suited 
to address endogeneity than the system GMM method, it is otherwise suitable for 
analyzing panel data, as it controls for country-specific influence by incorporating 
country fixed effect. Previous studies by Gutiérrez-Romero and Ahamed (2021), 
Omar and Inaba (2020), and Park and Mercado (2018) have also applied this method 
in analyzing poverty–financial inclusion linkage. We apply the fixed-effect estima-
tion technique in this study primarily for checking robustness. The model specifica-
tion of this method is shown in Eq. (6).

where ηi is the country fixed-effect coefficient and control variables in vector Zit 
are the same as in Eq. (5). In addition to examine the effects of gender inequality, 
we include the GII as a control variable in this model. The interaction between the 
financial inclusion index and gender inequality is also included.

Before conducting the empirical regression analysis, we perform several statisti-
cal tests. We have an unbalanced panel database with missing values; thus, we apply 
Fisher-type unit root tests with Phillips–Perron criteria to assess the stationarity proper-
ties of the variables. We find that almost all of the variables are stationary at level. To 
check multicollinearity, we examine the correlation matrix for different income groups 

(6)lnpovheadlit = � + �1FIIit + �Zit + �i + �i

Table 3  Descriptive statistics of the key variables: all countries

Source: World Development Indicators (WDI), World Governance Indicators (WGI), The World Bank, 
Financial Access Survey (FAS), The IMF.  Computation of Financial Inclusion Index: Authors’ calcula-
tion

Variable Observation Mean Std. deviation Minimum Maximum

Log poverty headcount at USD 1.9 1074 0.431 1.838  − 2.303 4.546
Log poverty headcount at USD 3.2 1175 1.167 2.013  − 2.303 4.590
Financial inclusion index 3008 0.851 0.103 0.094 1
Gender inequality index 1703 0.369 0.189 0.03 0.82
GDP growth per capita 3226 2.22 5.136  − 62.378 121.779
Log Gini 1240 3.581 0.213 3.144 4.171
School enrollment 2277 4.336 0.461 1.780 5.099
Rule of law 3256  − 0.029 0.995  − 2.606 2.10



420 Economic Change and Restructuring (2023) 56:409–440

1 3

of countries. As correlations appear to be moderate in most cases, we assume that multi-
collinearity problem is not an issue for our study. We perform the Hausman test to deter-
mine the appropriate static model, finding that the fixed-effect model is appropriate. We 
apply the panel Granger causality test and find that financial inclusion Granger causes 
poverty, and there is no reverse causality. We perform the modified Wald test and find 
heteroskedasticity in the data. To rectify the issue, we use robust standard errors.

5.2  Empirical results

5.2.1  Impact of financial inclusion on extreme poverty

Table  4 presents the results obtained using the system GMM method. The diag-
nostic tests indicate that all GMM requirements are satisfied and the model is well 

Table 4  Extreme poverty and financial inclusion in developing countries: dynamic two-stage system 
GMM panel method

Dynamic twostage system GMM panel method. The first column analyzes the impact of financial inclu-
sion on poverty using GDP growth per capita as a control variable. In models (2), (3), and (4), we add 
log Gini, school enrollment, and the rule of law as additional control variables, respectively. Significance, 
***p < 0.01, **p < 0.05, and *p < 0.1. Robust standard errors are in parentheses

Time frame: 2004–2019, yearly panel

Variables (1) (2) (3) (4)

Dependent variable: log poverty headcount ratio at USD 1.9 per day

Lag-dependent variable 0.168  − 0.157 0.0141 0.0305
(0.251) (0.207) (0.173) (0.172)

Financial inclusion index  − 16.46***  − 15.82***  − 9.348***  − 8.706***
(5.147) (3.745) (2.517) (2.085)

GDP growth per capita  − 0.0343*  − 0.0162  − 0.00889  − 0.0102
(0.0194) (0.0122) (0.0106) (0.00955)

Log Gini 4.930*** 3.444*** 3.348***
(1.355) (1.088) (1.025)

School enrollment  − 0.920  − 1.286
(0.798) (0.798)

Rule of law 0.315
(0.256)

Constant 15.64***  − 3.002 0.734 2.263
(4.765) (4.360) (4.240) (4.074)

Observations 332 332 275 275
Diagnostic tests
Number of countries 35 35 33 33
No. of instruments 29 30 31 32
AR2 statistics 0.177 0.214 0.196 0.155
Hansen J score 0.370 0.257 0.331 0.418
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specified.6 Even after incorporating all the relevant control variables, financial inclu-
sion has a significant negative coefficient, suggesting that financial inclusion has 
negative association with poverty in developing countries. This result is congruent 
with the findings of previous cross-country studies (Park and Mercado 2018; Swamy 
2010; Omar and Inaba 2020). Previous studies, such as Demirguc-Kunt et al. (2017) 
and Aker et al. (2014), argue that financial inclusion seems to expand opportunities 
to involuntarily excluded portions of society by offering credit, savings, insurance, 
and digital financial services, which smoothens consumption, increases efficiency, 
and raises labor force participation, leading to poverty reduction. The results in 
Table 4 align with these arguments.

Among other variables, log Gini has a significant and positive coefficient, and 
GDP growth per capita has expected negative coefficients though the coefficient is 
not always significant. These results indicate that countries can reduce poverty by 
lowering income inequality and expanding GDP growth.

Table 5  Extreme poverty and financial inclusion in developing countries: fixed-effects method

Panel fixed-effect method. Significance, ***p < 0.01, **p < 0.05, and *p < 0.1. Robust standard errors are 
in parentheses

Time frame: 2004–2019, yearly panel

Variables (1) (2) (3) (4) (5)

Dependent variable: log poverty headcount ratio at USD 1.9 per day

Financial inclusion index  − 6.676***  − 6.686***  − 5.279***  − 4.050***  − 3.780***
(1.174) (1.227) (1.121) (0.872) (0.927)

GDP growth per capita 0.00838 0.000567  − 0.0138**  − 0.0140***
(0.00751) (0.00626) (0.00540) (0.00525)

Log Gini 4.495*** 3.381*** 3.377***
(0.766) (0.643) (0.635)

School enrollment  − 1.384***  − 1.346***
(0.303) (0.306)

Rule of law  − 0.266
(0.300)

Constant 7.140*** 7.128***  − 10.66***  − 1.675  − 2.182
(1.006) (1.056) (3.116) (3.268) (3.297)

Observations 609 603 603 431 431
R-squared 0.231 0.235 0.412 0.432 0.436
Number of countries 114 113 113 94 94

6 In Table  4, the number of countries is greater than the number of instruments. Moreover, the null 
hypothesis of no second-order autocorrelation cannot be rejected. Similarly, the null hypothesis of no 
over-identification problem cannot be rejected. These tests results confirm that the dynamic two-stage 
system GMM panel method is applicable for our analysis.
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In Table 5, we present the results of the fixed-effect analysis, in which the number 
of countries is much larger than in the system GMM analysis. Even after incorporat-
ing all the control variables, the financial inclusion index has a statistically signifi-
cant negative coefficient. This result supports our findings using the system GMM 
method and aligns with previous studies (Park and Mercado 2018; Swamy 2010). 
Among the control variables, log Gini is significant with a positive coefficient, 
while school enrollment is also significant with expected negative sign. Increased 
school enrollment is likely to contribute to poverty eradication by improving human 
resources and cultivating improved skills for boosting productivity.

Table 6 presents the results of system GMM analysis for different income groups 
of countries. This analysis is essential because financial inclusion and other control 
variables might affect countries in various stages of development differently. Clas-
sifying countries according to their income levels allows us to assess the impact of 

Table 6  Extreme poverty and financial inclusion: various groups of countries (GMM)

Dynamic two-stage system GMM panel method. All countries include high-income, upper-middle-
income, lower-middle-income, and low-income countries. Significance, ***p < 0.01, and **p < 0.05, 
*p < 0.1. Robust standard errors are in parentheses

Time frame: 2004–2019, yearly panel

Variables (All countries) (High-income coun-
tries)

(Upper-middle-
income countries)

(Lower-middle-
income and low-
income countries)

Dependent variable: log poverty headcount ratio at USD 1.9 per day

Lag-dependent vari-
able

0.430* 0.568*** 0.297* 1.189
(0.255) (0.113) (0.167) (1.194)

Financial inclusion 
index

 − 5.404* 4.409  − 6.311*  − 2.071
(2.991) (5.512) (3.119) (1.870)

GDP growth per 
capita

 − 0.0194**  − 0.0199**  − 0.0122  − 0.00715
(0.00869) (0.00920) (0.0106) (0.0452)

Log Gini 1.820** 1.074** 1.876** 0.748
(0.874) (0.439) (0.673) (3.168)

School enrollment  − 0.367  − 0.530  − 0.707 1.609
(0.552) (0.373) (1.283) (1.456)

Rule of law  − 0.273  − 0.219 0.146 0.120
(0.191) (0.190) (0.289) (2.311)

Constant 0.260  − 5.542 2.737  − 8.259
(2.667) (5.379) (4.792)

Observations 610 253 210 65
Diagnostic tests
Number of countries 65 30 24 9
Number of instru-

ments
32 27 32 31

AR2 statistics 0.644 0.110 0.167 0.479
Hansen J score 0.367 0.698 0.789 1.000
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financial inclusion on countries in similar stages of development. The system GMM 
results in Table  6 demonstrate that financial inclusion has negatively coefficients 
with poverty in all countries case, upper-middle-income countries, and lower-mid-
dle-income and low-income countries, but not for high-income countries.7 These 
results broadly support our earlier findings in Table  4. In high-income countries, 
financial inclusion seems not to have a significant association, or an expected nega-
tive coefficient. Since high-income countries have very low existing extreme poverty 
rates, further poverty reduction through financial inclusion seems challenging.

Table 7 adopts the fixed-effect method to investigate the impact of financial inclu-
sion on poverty in different income groups of countries, thus finding that financial 
inclusion has a significant negative correlation with extreme poverty in all coun-
tries case, in upper-middle-income countries, and in lower-middle-income and 
low-income countries, but not in high-income countries. Among the income-based 
country groups with significant coefficients, the significance level and magnitude 
of financial inclusion coefficient in lower-middle-income and low-income countries 

Table 7  Extreme poverty and financial inclusion: various groups of countries (fixed-effect method)

Panel fixed-effect method. “All countries” includes high-income, upper-middle-income, lower-middle-
income, and low-income countries. Significance, ***p < 0.01, **p < 0.05, and *p < 0.1. Robust standard 
errors in parentheses

Time frame: 2004–2019, yearly panel

Variables (All countries) (High-income coun-
tries)

(Upper-middle-
income countries)

(Lower-middle-
income and low-
income countries)

Dependent variable: log poverty headcount ratio at USD 1.9 per day

Financial inclusion 
index

 − 3.574***  − 4.115  − 4.999***  − 2.357*
(0.841) (2.102) (1.445) (1.298)

GDP growth per 
capita

 − 0.0127***  − 0.0126**  − 0.0189**  − 0.0129
(0.00415) (0.00601) (0.00707) (0.0107)

Log Gini 3.794*** 4.566*** 2.958*** 3.746***
(0.500) (0.785) (0.956) (0.747)

School enrollment  − 1.160***  − 0.580  − 1.919***  − 1.024***
(0.273) (0.581) (0.488) (0.300)

Rule of law  − 0.508**  − 0.784**  − 0.255  − 0.0375
(0.240) (0.378) (0.360) (0.439)

Constant  − 4.831*  − 9.408* 2.945  − 5.586**
(2.771) (4.849) (5.628) (2.745)

Observations 816 385 254 177
R-squared 0.345 0.251 0.469 0.446
Number of countries 133 39 33 61

7 This method cannot evaluate lower-middle-income and low-income countries due to the limitation of 
data (the number of countries is smaller than the number of instruments).
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are weaker than in upper-middle-income countries. Inequality in accessing finan-
cial services could explain this issue. As lower-middle-income and low-income 
countries have lower levels of financial inclusion and higher gender inequality than 
upper-middle-income countries, financial inclusion has a weaker association with 
poverty in lower-middle-income and low-income countries.8 Moreover, lower-mid-
dle-income and low-income countries have lower average income and lower school 
enrollment levels than upper-middle-income countries.9 Kara et  al. (2021) indi-
cated that people with less income, education, and financial literacy are less likely 
to access financial services. So, we can argue that financial services are likely to be 
more unequally shared in lower-middle-income and low-income countries than in 
upper-middle-income countries. In summary, Tables 6 and 7 confirm that financial 
inclusion has different levels of association with poverty in different income groups 
of countries, and it does not have a significant association in high-income countries.

5.2.2  Impact of financial inclusion on moderate poverty

In this section, we examine the effect of financial inclusion on moderate poverty, 
defined as the log of poverty headcount ratio at USD 3.2 per day, as per 2011 pur-
chasing power parity estimates. Table 8 presents the system GMM results for differ-
ent income groups of countries. Financial inclusion has a significant negative coef-
ficient only for developing countries. This suggests that reducing moderate poverty 
through financial inclusion by raising national incomes to a higher level is more 
challenging than improving extreme poverty.

Table 9 analyzes the impact of financial inclusion on moderate poverty using the 
fixed-effect method, revealing that financial inclusion has a negative association with 
moderate poverty in each income group of countries, except high-income countries. 
However, the magnitude of the negative coefficient is weaker in Table  9 than the 
extreme poverty case in Table 7, suggesting that moderate poverty is harder to alle-
viate through financial inclusion than extreme poverty. In summary, from Tables 8 
and 9, we can conclude that financial inclusion has significant negative association 
with moderate poverty, particularly in the case of developing countries, and our pre-
vious findings are robust.

5.2.3  Impact of gender inequality in poverty reduction through financial inclusion

In this section, we investigate the influence of unequal access to financial services. 
Kara et al. (2021) show that financial services are not equally accessible among less 
educated people, women, and other vulnerable groups. If financial inclusion cannot 

8 The average gender inequality index (GII) score is 0.377 in upper-middle-income countries and 0.529 
in lower-middle-income and low-income countries, suggesting more gender equality in upper-middle-
income countries. Panel B of Fig.  1 indicates that upper-middle-income countries also have a higher 
financial inclusion level.
9 In upper-middle-income countries, average gross secondary school enrollment ratio is 89.19% and per 
capita GDP is USD 6483. In lower-middle-income and low-income countries, average school enrollment 
is 54.89% and per capita GDP is USD 1,532.
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reach its target group, it is difficult to use this tool for poverty alleviation. In this 
study, we focus on gender inequality because women are one of the key groups that 
lack access to financial products (Aslan et al. 2017; Sandhu et al. 2012).

According to United Nations Development Programme (UNDP), gender equal-
ity measures women’s reproductive health, empowerment, and economic status. As 
a measure of gender inequality, we use the gender inequality index, whose scores 
range between 0 and 1 with higher scores indicating higher gender inequality. Panel 
A of Fig. 3 shows that countries with higher poverty levels generally have higher 
gender inequality. Panel B suggests that countries with higher financial inclusion 
tend to have low gender inequality despite the substantial country variation.

High gender inequality also indicates poor health, lower school enrollment, 
and lower labor force participation by women. So, if gender inequality is reduced, 
women can capitalize on the benefits of financial inclusion by engaging more in eco-
nomic activities, which should positively affect poverty reduction. We apply condi-
tional analysis and use the interaction of gender inequality index and financial inclu-
sion to examine this idea.10 The results are presented in Table 10.

Table  10 evaluates the impact of financial inclusion and gender inequality for 
moderate and extreme poverty in developing countries. In both cases, the interaction 
terms have significant positive coefficients, suggesting that a higher level of gen-
der inequality will reduce financial inclusion’s association with poverty reduction. 
The net effect of financial inclusion (− 9.195 + 15.79 × GII for moderate poverty 
and − 12.42 + 20.87 × GII for extreme poverty) suggests that lowering gender ine-
quality may improve the reduction of poverty through financial inclusion. The net 
effect is robust because financial inclusion and its interactions with gender inequal-
ity variables are also jointly significant. These findings support the arguments of 
previous researchers about the influence of gender inequality on the impact of finan-
cial inclusion (Kara et al. 2021; Aslan et al. 2017).

Fig. 3  Gender inequality, poverty, and financial inclusion in developing countries

10 Other aspects of inequality in financial services could be investigated in the future when high-fre-
quency data on such aspects become available for analysis.
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5.3  Discussion

Our findings have several practical implications for different agents and countries. 
As panel B of Fig.  1 indicates that financial services have not yet reached all 
groups of people in developing countries, we recommend that financial institu-
tions expand their business by offering customized financial services that meet 
the need of the users. To encourage financial institutions to expand financial 
services to women or the poor, central banks and other regulators of the finan-
cial market should design policies that reward financial institutions that provide 
financial services to the disadvantaged group. Since we find a significant negative 
association between financial inclusion and poverty, we recommend that govern-
ments in developing countries utilize financial inclusion initiatives such as digi-
tal transfer of financial assistance or expanding SME loans to counter the recent 
surge in poverty caused by the covid-19 pandemic. As we find that reducing 
gender inequality supports poverty reduction through financial inclusion initia-
tives, Governments should take initiatives to promote gender equality by increas-
ing education and employment opportunities for women. Our results also suggest 

Table 10  Conditional analysis: impact of gender inequality and financial inclusion on poverty (develop-
ing countries, fixed-effect method)

Panel fixed-effect method. Gender inequality index (GII) has a score between zero and one where low 
score indicates more gender equality. Significance, ***p < 0.01, **p < 0.05, and *p < 0.1. Robust stand-
ard errors are in parentheses

Poverty level (1) (2)
Moderate poverty Extreme poverty

Financial inclusion index (FII)  − 9.195***  − 12.42***
(1.631) (4.521)

Gender inequality index (GII)  − 9.700  − 12.06
(2.692) (7.251)

FII × GII 15.79*** 20.87**
(3.610) (8.632)

GDP growth per capita 0.00192  − 0.0132
(0.00734) (0.00943)

Log Gini 3.739*** 4.216***
(0.942) (0.968)

Rule of law  − 0.158  − 0.272
(0.221) (0.239)

Inflation 0.0357 0.0122
(0.0335) (0.0359)

Constant  − 5.117  − 5.987
(3.744) (5.425)

Observations 397 359
R − squared 0.584 0.551
Number of countries 94 91
Joint significance 16.95*** 4.71**
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that the impact of financial inclusion is more prominent in upper-middle-income 
countries. So, we recommend that lower-middle-income and low-income coun-
tries adopt policies that expand the reach of financial inclusion by encouraging 
the disadvantaged group to use financial services.

Financial inclusion expands opportunities for the poor by enabling them to access 
and use financial services. The use of financial services may reduce poverty by stim-
ulating the income of the poor or by achieving cost savings or efficiency gains that 
allow the poor to increase their household spending. Studies identify that financial 
inclusion can boost the income of the poor by financing new business establishments 
(Kara et al. 2021); enabling the poor to take on more risk by offering insurance ser-
vices (Karlan et  al. 2014; Cole et  al. 2013); and expanding employment opportu-
nities, especially for women (Cabeza et  al. 2019; El-Zoghbi et  al. 2019). Savings 
and digital financial services may also reduce poverty by allowing households to 
save more and smooth consumption (Demirguc-Kunt et al. 2017). Though the study 
cannot establish which causal channel works for developing countries, the results 
suggest a significant negative association between financial inclusion and poverty. 
Moreover, the study also reveals that the association between financial inclusion and 
poverty varies with the countries’ income levels. Due to a higher level of economic 
development, countries with higher income usually have a higher demand for and 
supply of financial services, enabling more people to be financially included and 
perhaps inducing faster poverty reduction.

The study has one possible limitation. Though our analysis suggests some prob-
able channels, it could not specify the exact causal channels through which financial 
inclusion affects poverty. This issue can be investigated in the future when we have 
more information available on how the poor in developing countries utilize financial 
services.

6  Conclusion

In this study, we construct a novel composite financial inclusion index. Applying the 
two-stage system GMM and fixed-effect methods, we explore how financial inclu-
sion affects poverty in countries classified into different income groups. We also 
examine the impact of financial inclusion on extreme and moderate poverty. The 
results suggest that financial inclusion has a significant negative association with 
extreme poverty in developing countries but not in high-income countries. Moreo-
ver, the coefficient of financial inclusion is smaller in lower-middle-income and low-
income countries than in upper-middle-income countries. Inequality in accessing 
financial services could be the reason behind the variation in results. Low-income 
countries are expected to have higher inequality in access to financial services; 
therefore, the coefficient of financial inclusion is weaker in these countries. We 
also find that the association between financial inclusion and moderate poverty is 
weaker than that of extreme poverty. Finally, we found that lowering gender inequal-
ity may improve poverty reduction through financial inclusion. These findings sug-
gest that improving financial inclusion alone is insufficient to increase the income 
levels of the poor substantially. Especially in lower-middle-income and low-income 
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countries, an important precondition is to make financial services more accessible to 
disadvantaged groups.

Appendix

Appendix A: List of countries included in the sample

Low Income Countries
Burkina Faso, Burundi, Central African Republic, Chad, Congo Democratic Republic, Ethiopia, Gam-

bia, Guinea, Guinea
Bissau, Haiti, Liberia, Madagascar, Malawi, Mali, Mozambique, Niger, Rwanda, Sierra Leone, South 

Sudan, Sudan, Syrian Arab Republic, Tajikistan, Togo, Uganda, Yemen, Rep
Lower Middle Income Countries
Algeria, Angola, Bangladesh, Benin, Bhutan, Bolivia, Cabo Verde, Cameroon, Comoros, Congo, Cote 

d’Ivoire, Djibouti, Egypt, El Salvador, Eswatini, Ghana, Honduras, India, Kenya, Kiribati, Kyrgyz 
Republic, Lao PDR, Lesotho, Mauritania, Micronesia, Moldova, Mongolia, Morocco, Myanmar, 
Nepal, Nicaragua, Nigeria, Pakistan, Papua New Guinea, Philippines, Sao Tome, Senegal, Solomon 
Islands, Sri Lanka, Tanzania, Timor

Leste, Tunisia, Ukraine, Vanuatu, Vietnam, West Bank and Gaza, Zambia, Zimbabwe
Upper Middle Income Countries
Albania, Argentina, Armenia, Belarus, Bosnia and Herzegovina, Botswana, Brazil, Bulgaria, China, 

Colombia, Costa Rica, Dominican Republic, Ecuador, Fiji, Gabon, Georgia, Guatemala, Indone-
sia, Iran, Iraq, Jamaica, Jordan, Kazakhstan, Kosovo, Malaysia, Maldives, Mexico, Montenegro, 
Namibia, North Macedonia, Paraguay, Peru, Russian Federation, Samoa, Serbia, South Africa, St. 
Lucia, Thailand, Tonga, Turkey, Tuvalu, Venezuela

High Income Countries
Australia, Austria, Belgium, Canada, Chile, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 

Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, Korea, Latvia, 
Lithuania, Luxembourg, Malta, Mauritius, Netherlands, Norway, Panama, Poland, Portugal, Roma-
nia, Seychelles, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, United Kingdom, United 
States, Uruguay

Appendix B: Composite financial inclusion index (FII). (Constructed 
for all but only scores of developing countries are reported)

SL Country 04 05 06 07 08 09 10 11 12 13

1 Afghanistan 0.094 0.148 0.149 0.151 0.670 0.671 0.602 0.601 0.608 0.605
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SL Country 04 05 06 07 08 09 10 11 12 13

2 Albania 0.693 0.725 0.764 0.788 0.830 0.838 0.851 0.858 0.865 0.862
3 Algeria 0.816 0.778 0.782 0.789 0.791 0.782 0.788 0.794 0.798 0.800
4 Angola 0.733 0.736 0.743 0.749 0.756 0.765 0.774 0.783 0.792 0.697
5 Argentina 0.805 0.828 0.844 0.863 0.879 0.890 0.900 0.913 0.925 0.934
6 Armenia 0.710 0.737 0.760 0.824 0.857 0.857 0.888 0.926 0.957 0.973
7 Azerbaijan 0.828 0.748 0.752 0.781 0.799 0.777 0.803 0.834 0.869 0.905
8 Bangladesh 0.840 0.841 0.842 0.841 0.843 0.844 0.851 0.857 0.860 0.863
9 Belarus 0.776 0.793 0.806 0.828 0.840 0.848 0.858 0.864 0.872 0.879
10 Belize 0.864 0.885 0.946 0.953 0.959 0.964 0.964 0.943 0.939 0.932
11 Benin 0.849 0.841 0.839 0.825 0.924 0.923 0.886 0.838 0.822 0.867
12 Bhutan 0.731 0.689 0.694 0.704 0.719 0.732 0.783 0.820 0.741 0.840
13 Bolivia 0.814 0.811 0.823 0.778 0.750 0.770 0.789 0.818 0.829 0.841
14 Bosnia and Herzego-

vinian
0.804 0.817 0.812 0.896 0.909 0.924 0.917 0.923 0.926 0.929

15 Botswana 0.911 0.916 0.926 0.956 0.960 0.961 0.952 0.940 0.937 0.933
16 Brazil 0.875 0.916 0.920 0.908 0.920 0.938 0.948 0.949 0.961 0.963
17 Bulgaria 0.830 0.902 0.922 0.932 0.935 0.934 0.931 0.929 0.931 0.931
18 Burkina Faso 0.828 0.828 0.828 0.983 0.982 0.988 0.869 0.869 0.867 0.878
19 Burundi 0.606 0.608 0.612 0.696 0.702 0.713 0.719 0.723 0.732 0.735
20 Cabo Verde 0.775 0.784 0.802 0.825 0.843 0.853 0.862 0.867 0.860 0.858
21 Cambodia 0.828 0.729 0.733 0.735 0.653 0.659 0.664 0.789 0.794 0.799
22 Cameroon 0.760 0.760 0.764 0.767 0.769 0.610 0.732 0.624 0.629 0.634
23 Central African Rep 0.730 0.667 0.668 0.671 0.627 0.629 0.632 0.635 0.636 0.639
24 Chad 0.730 0.730 0.730 0.730 0.668 0.731 0.669 0.670 0.670 0.600
25 China 0.828 0.828 0.705 0.714 0.725 0.738 0.752 0.766 0.906 0.917
26 Colombia 0.858 0.876 0.895 0.898 0.934 0.915 0.920 0.922 0.935 0.941
27 Comoros 0.674 0.741 0.738 0.744 0.785 0.804 0.724 0.739 0.738 0.738
28 Congo, Dem. Rep 0.734 0.734 0.729 0.737 0.737 0.629 0.596 0.606 0.613 0.614
29 Congo, Rep 0.670 0.671 0.672 0.675 0.630 0.634 0.637 0.640 0.643 0.676
30 Costa Rica 0.905 0.933 0.959 0.967 0.964 0.967 0.966 0.972 0.973 0.980
31 Cote d’Ivoire 0.828 0.828 0.828 0.828 0.828 0.828 0.746 0.749 0.748 0.754
32 Djibouti 0.733 0.733 0.734 0.734 0.606 0.615 0.623 0.626 0.632 0.667
33 Dominica 0.809 0.815 0.815 0.803 0.815 0.854 0.841 0.873 0.872 0.877
34 Dominican Republic 0.917 0.933 0.899 0.914 0.920 0.926 0.932 0.940 0.936 0.944
35 Egypt, Arab Rep 0.741 0.708 0.705 0.718 0.732 0.736 0.743 0.728 0.733 0.766
36 El Salvador 0.851 0.858 0.866 0.862 0.869 0.860 0.848 0.860 0.860 0.863
37 Equatorial Guinea 0.634 0.637 0.639 0.608 0.613 0.617 0.619 0.629 0.637 0.629
38 Eswatini 0.776 0.801 0.815 0.837 0.880 0.880 0.886 0.826 0.849 0.877
39 Ethiopia 0.729 0.779 0.710 0.714 0.712 0.720 0.721 0.726 0.727 0.829
40 Fiji 0.827 0.843 0.868 0.861 0.880 0.877 0.891 0.901 0.904 0.920
41 Gabon 0.829 0.629 0.635 0.640 0.652 0.655 0.664 0.674 0.702 0.799
42 Gambia, The 0.823 0.773 0.774 0.775 0.792 0.791 0.781 0.797 0.795 0.706
43 Georgia 0.695 0.731 0.801 0.874 0.913 0.920 0.932 0.940 0.949 0.942
44 Ghana 0.721 0.737 0.740 0.740 0.715 0.716 0.726 0.730 0.675 0.681
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SL Country 04 05 06 07 08 09 10 11 12 13

45 Grenada 0.849 0.854 0.856 0.862 0.868 0.871 0.875 0.873 0.855 0.870
46 Guatemala 0.796 0.830 0.855 0.879 0.891 0.890 0.893 0.898 0.908 0.912
47 Guinea 0.660 0.662 0.663 0.664 0.679 0.683 0.692 0.736 0.741 0.763
48 Guinea-Bissau 0.829 0.829 0.829 0.829 0.829 0.829 0.736 0.736 0.739 0.747
49 Guyana 0.756 0.763 0.751 0.768 0.793 0.802 0.810 0.822 0.825 0.828
50 Haiti 0.648 0.652 0.657 0.661 0.666 0.669 0.667 0.667 0.725 0.723
51 Honduras 0.779 0.785 0.790 0.821 0.822 0.844 0.847 0.872 0.886 0.887
52 India 0.855 0.812 0.815 0.821 0.828 0.831 0.844 0.846 0.852 0.859
53 Indonesia 0.801 0.807 0.807 0.837 0.857 0.865 0.871 0.885 0.901 0.912
54 Iran, Islamic Rep 0.977 0.870 0.886 0.905 0.920 0.935 0.959 0.971 0.984 0.989
55 Iraq 0.829 0.829 0.829 0.833 0.736 0.738 0.743 0.742 0.742 0.737
56 Jamaica 0.938 0.945 0.952 0.952 0.957 0.956 0.956 0.957 0.958 0.959
57 Jordan 0.823 0.826 0.829 0.826 0.827 0.837 0.821 0.820 0.820 0.817
58 Kazakhstan 0.772 0.791 0.808 0.856 0.880 0.884 0.888 0.890 0.891 0.892
59 Kenya 0.645 0.654 0.676 0.696 0.715 0.735 0.756 0.748 0.752 0.795
60 Kiribati 0.829 0.829 0.829 0.829 0.829 0.829 0.829 0.652 0.653 0.679
61 Kosovo 0.753 0.737 0.751 0.784 0.818 0.837 0.848 0.866 0.867 0.852
62 Kyrgyz Republic 0.673 0.675 0.675 0.679 0.687 0.718 0.719 0.741 0.755 0.771
63 Lao PDR 0.829 0.829 0.829 0.829 0.741 0.691 0.701 0.709 0.717 0.708
64 Lebanon 0.846 0.888 0.901 0.913 0.924 0.930 0.933 0.933 0.933 0.929
65 Lesotho 0.681 0.706 0.716 0.728 0.690 0.696 0.683 0.699 0.695 0.719
66 Liberia 0.829 0.829 0.829 0.829 0.635 0.648 0.656 0.657 0.663 0.665
67 Libya 0.752 0.750 0.749 0.747 0.749 0.774 0.778 0.765 0.746 0.746
68 Madagascar 0.650 0.654 0.654 0.658 0.716 0.718 0.727 0.725 0.728 0.732
69 Malawi 0.636 0.636 0.639 0.650 0.644 0.654 0.658 0.680 0.677 0.677
70 Malaysia 0.883 0.883 0.884 0.910 0.913 0.923 0.924 0.923 0.923 0.944
71 Maldives 0.745 0.786 0.793 0.829 0.826 0.805 0.797 0.843 0.840 0.829
72 Mali 0.829 0.829 0.829 0.829 0.829 0.829 0.742 0.744 0.744 0.747
73 Marshall Islands 0.829 0.829 0.829 0.742 0.742 0.742 0.742 0.755 0.755 0.755
74 Mauritius 0.902 0.907 0.911 0.919 0.921 0.923 0.932 0.936 0.935 0.935
75 Mexico 0.846 0.853 0.865 0.872 0.901 0.906 0.917 0.908 0.918 0.922
76 Micronesia, Fed. Sts 0.715 0.716 0.717 0.715 0.713 0.720 0.747 0.749 0.767 0.766
77 Moldova 0.784 0.806 0.822 0.845 0.859 0.849 0.851 0.821 0.828 0.835
78 Mongolia 0.816 0.836 0.846 0.874 0.853 0.856 0.867 0.890 0.906 0.914
79 Montenegro 0.829 0.789 0.829 0.913 0.938 0.940 0.940 0.939 0.938 0.939
80 Morocco 0.831 0.848 0.845 0.854 0.862 0.812 0.818 0.826 0.834 0.840
81 Mozambique 0.680 0.643 0.651 0.686 0.693 0.709 0.719 0.740 0.755 0.773
82 Myanmar 0.650 0.651 0.651 0.651 0.651 0.651 0.652 0.651 0.624 0.643
83 Namibia 0.758 0.768 0.768 0.775 0.843 0.861 0.850 0.894 0.907 0.920
84 Nepal 0.829 0.829 0.829 0.829 0.829 0.829 0.829 0.839 0.812 0.822
85 Nicaragua 0.701 0.710 0.717 0.727 0.774 0.756 0.744 0.754 0.764 0.776
86 Niger 0.829 0.829 0.829 0.731 0.749 0.754 0.692 0.692 0.687 0.687
87 Nigeria 0.829 0.733 0.737 0.749 0.718 0.730 0.730 0.730 0.731 0.734
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SL Country 04 05 06 07 08 09 10 11 12 13

88 North Macedonia 0.740 0.715 0.800 0.889 0.961 0.961 0.963 0.962 0.959 0.959
89 Oman 0.824 0.830 0.836 0.843 0.850 0.854 0.881 0.884 0.881 0.885
90 Pakistan 0.660 0.665 0.676 0.692 0.696 0.697 0.700 0.702 0.709 0.717
91 Papua New Guinea 0.740 0.741 0.737 0.736 0.740 0.745 0.745 0.757 0.759 0.758
92 Paraguay 0.872 0.811 0.788 0.808 0.810 0.800 0.825 0.838 0.857 0.871
93 Peru 0.856 0.850 0.878 0.910 0.938 0.940 0.951 0.962 0.969 0.972
94 Philippines 0.846 0.853 0.859 0.860 0.866 0.869 0.875 0.884 0.885 0.897
95 Russian Federation 0.796 0.819 0.846 0.871 0.888 0.893 0.893 0.892 0.892 0.892
96 Rwanda 0.587 0.706 0.701 0.666 0.705 0.751 0.770 0.785 0.794 0.800
97 Samoa 0.807 0.826 0.823 0.828 0.832 0.836 0.843 0.886 0.873 0.884
98 Sao Tome and 

Principe
0.829 0.829 0.829 0.801 0.806 0.813 0.817 0.814 0.833 0.802

99 Senegal 0.829 0.829 0.829 0.829 0.829 0.829 0.747 0.750 0.751 0.751
100 Serbia 0.829 0.787 0.818 0.872 0.883 0.884 0.892 0.893 0.926 0.921
101 Sierra Leone 0.737 0.737 0.737 0.739 0.679 0.680 0.680 0.681 0.684 0.829
102 Solomon Islands 0.771 0.773 0.775 0.777 0.781 0.784 0.762 0.760 0.729 0.730
103 South Africa 0.911 0.915 0.929 0.941 0.960 0.971 0.977 0.982 0.991 0.993
104 South Sudan 0.829 0.829 0.829 0.829 0.829 0.829 0.829 0.591 0.592 0.594
105 Sri Lanka 0.919 0.917 0.921 0.849 0.861 0.870 0.880 0.890 0.895 0.929
106 St. Lucia 0.840 0.839 0.841 0.847 0.845 0.839 0.869 0.871 0.872 0.871
107 St. Vincent 0.812 0.812 0.815 0.827 0.826 0.822 0.829 0.829 0.809 0.844
108 Sudan 0.857 0.854 0.753 0.755 0.758 0.760 0.763 0.765 0.767 0.767
109 Suriname 0.760 0.764 0.780 0.787 0.790 0.797 0.776 0.775 0.778 0.778
110 Syrian Arab Republic 0.829 0.829 0.829 0.829 0.683 0.699 0.708 0.699 0.691 0.705
111 Tajikistan 0.733 0.679 0.697 0.716 0.722 0.715 0.720 0.736 0.750 0.768
112 Tanzania 0.829 0.829 0.646 0.662 0.634 0.637 0.644 0.654 0.655 0.654
113 Thailand 0.895 0.902 0.930 0.943 0.950 0.944 0.947 0.950 0.953 0.964
114 Timor-Leste 0.757 0.773 0.770 0.765 0.700 0.701 0.706 0.743 0.787 0.784
115 Togo 0.829 0.829 0.967 0.996 1.000 0.998 0.894 0.893 0.896 0.898
116 Tonga 0.908 0.931 0.896 0.886 0.900 0.895 0.889 0.890 0.890 0.912
117 Tunisia 0.751 0.869 0.884 0.894 0.900 0.905 0.913 0.920 0.850 0.856
118 Turkey 0.959 0.965 0.968 0.972 0.976 0.978 0.986 0.990 0.993 0.995
119 Uganda 0.688 0.701 0.705 0.707 0.710 0.715 0.646 0.652 0.643 0.646
120 Ukraine 0.810 0.875 0.888 0.905 0.917 0.918 0.919 0.921 0.922 0.921
121 Uzbekistan 0.627 0.636 0.654 0.668 0.681 0.687 0.715 0.716 0.730 0.744
122 Vanuatu 0.751 0.757 0.756 0.774 0.808 0.822 0.834 0.836 0.851 0.854
123 Venezuela, RB 0.829 0.847 0.874 0.892 0.895 0.897 0.904 0.905 0.906 0.905
124 Vietnam 0.738 0.744 0.747 0.765 0.782 0.793 0.803 0.841 0.856 0.864
125 West Bank and Gaza 0.829 0.829 0.764 0.774 0.797 0.792 0.802 0.827 0.835 0.839
126 Yemen, Rep 0.732 0.735 0.686 0.693 0.698 0.698 0.682 0.684 0.693 0.701
127 Zambia 0.699 0.703 0.709 0.720 0.742 0.708 0.679 0.719 0.738 0.760
128 Zimbabwe 0.779 0.757 0.718 0.695 0.687 0.702 0.716 0.733 0.763 0.782
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SL Country 14 15 16 17 18 19

1 Afghanistan 0.609 0.610 0.611 0.610 0.612 0.613
2 Albania 0.864 0.862 0.941 0.926 0.916 0.920
3 Algeria 0.800 0.802 0.799 0.798 0.802 0.807
4 Angola 0.704 0.708 0.710 0.721 0.714 0.646
5 Argentina 0.937 0.940 0.944 0.946 0.948 0.949
6 Armenia 0.987 0.990 0.992 0.993 0.996 0.998
7 Azerbaijan 0.916 0.894 0.890 0.888 0.887 0.887
8 Bangladesh 0.866 0.872 0.875 0.879 0.883 0.887
9 Belarus 0.883 0.706 0.705 0.706 0.704 0.705
10 Belize 0.934 0.929 0.937 0.925 0.933 0.922
11 Benin 0.854 0.821 0.828 0.730 0.741 0.737
12 Bhutan 0.859 0.873 0.885 0.887 0.946 0.960
13 Bolivia 0.851 0.861 0.920 0.926 0.930 0.934
14 Bosnia and Herzegovinian 0.931 0.932 0.930 0.929 0.929 0.929
15 Botswana 0.938 0.943 0.930 0.949 0.951 0.961
16 Brazil 0.973 0.973 0.973 0.974 0.975 0.975
17 Bulgaria 0.932 0.931 0.930 0.930 0.933 0.944
18 Burkina Faso 0.761 0.761 0.756 0.761 0.759 0.755
19 Burundi 0.746 0.743 0.726 0.828 0.828 0.828
20 Cabo Verde 0.880 0.888 0.888 0.888 0.894 0.899
21 Cambodia 0.808 0.816 0.825 0.833 0.842 0.852
22 Cameroon 0.748 0.751 0.753 0.754 0.762 0.828
23 Central African Rep 0.607 0.607 0.616 0.612 0.828 0.828
24 Chad 0.599 0.601 0.603 0.602 0.605 0.601
25 China 0.924 0.933 0.935 0.936 0.999 0.998
26 Colombia 0.941 0.942 0.941 0.942 0.944 0.945
27 Comoros 0.735 0.735 0.726 0.726 0.719 0.721
28 Congo, Dem. Rep 0.616 0.623 0.605 0.606 0.608 0.828
29 Congo, Rep 0.701 0.708 0.703 0.706 0.828 0.828
30 Costa Rica 0.983 0.982 0.985 0.987 0.990 0.989
31 Cote d’Ivoire 0.758 0.759 0.759 0.760 0.759 0.756
32 Djibouti 0.683 0.699 0.668 0.690 0.674 0.675
33 Dominica 0.874 0.866 0.862 0.855 0.854 0.850
34 Dominican Republic 0.951 0.963 0.966 0.966 0.965 0.968
35 Egypt, Arab Rep 0.767 0.773 0.833 0.851 0.871 0.888
36 El Salvador 0.872 0.899 0.901 0.904 0.904 0.904
37 Equatorial Guinea 0.634 0.648 0.657 0.675 0.685 0.693
38 Eswatini 0.896 0.874 0.884 0.893 0.896 0.829
39 Ethiopia 0.829 0.829 0.829 0.829 0.829 0.829
40 Fiji 0.949 0.958 0.963 0.956 0.953 0.947
41 Gabon 0.829 0.829 0.829 0.829 0.829 0.829
42 Gambia, The 0.712 0.715 0.722 0.818 0.818 0.820
43 Georgia 0.946 0.947 0.948 0.948 0.947 0.948
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44 Ghana 0.703 0.719 0.717 0.783 0.827 0.829
45 Grenada 0.843 0.861 0.867 0.864 0.868 0.870
46 Guatemala 0.915 0.914 0.915 0.915 0.911 0.911
47 Guinea 0.744 0.738 0.750 0.757 0.754 0.766
48 Guinea-Bissau 0.748 0.748 0.751 0.751 0.750 0.754
49 Guyana 0.829 0.833 0.834 0.836 0.833 0.838
50 Haiti 0.678 0.713 0.710 0.710 0.717 0.829
51 Honduras 0.892 0.898 0.899 0.899 0.901 0.903
52 India 0.874 0.881 0.886 0.893 0.895 0.899
53 Indonesia 0.918 0.940 0.940 0.954 0.952 0.952
54 Iran, Islamic Rep 0.989 0.991 0.990 0.987 0.984 0.829
55 Iraq 0.739 0.740 0.743 0.744 0.749 0.748
56 Jamaica 0.962 0.962 0.964 0.957 0.956 0.957
57 Jordan 0.812 0.810 0.823 0.830 0.827 0.828
58 Kazakhstan 0.893 0.892 0.893 0.893 0.894 0.894
59 Kenya 0.832 0.863 0.877 0.871 0.869 0.873
60 Kiribati 0.829 0.829 0.829 0.829 0.829 0.829
61 Kosovo 0.856 0.857 0.859 0.893 0.899 0.829
62 Kyrgyz Republic 0.792 0.824 0.861 0.869 0.885 0.942
63 Lao PDR 0.728 0.729 0.734 0.742 0.745 0.829
64 Lebanon 0.926 0.925 0.923 0.925 0.927 0.927
65 Lesotho 0.732 0.713 0.718 0.729 0.737 0.829
66 Liberia 0.633 0.735 0.712 0.728 0.746 0.754
67 Libya 0.746 0.746 0.746 0.746 0.745 0.829
68 Madagascar 0.739 0.740 0.742 0.748 0.768 0.829
69 Malawi 0.648 0.682 0.745 0.719 0.726 0.720
70 Malaysia 0.942 0.942 0.940 0.939 0.938 0.937
71 Maldives 0.843 0.851 0.859 0.873 0.875 0.875
72 Mali 0.748 0.749 0.750 0.751 0.750 0.752
73 Marshall Islands 0.755 0.755 0.755 0.756 0.756 0.755
74 Mauritius 0.930 0.940 0.935 0.931 0.928 0.927
75 Mexico 0.924 0.926 0.932 0.930 0.936 0.939
76 Micronesia, Fed. Sts 0.767 0.754 0.750 0.747 0.745 0.746
77 Moldova 0.843 0.834 0.842 0.856 0.916 0.926
78 Mongolia 0.926 0.935 0.945 0.941 0.957 0.973
79 Montenegro 0.939 0.939 0.940 0.938 0.939 0.939
80 Morocco 0.847 0.881 0.888 0.892 0.894 0.896
81 Mozambique 0.786 0.805 0.821 0.820 0.824 0.826
82 Myanmar 0.658 0.674 0.704 0.719 0.779 0.863
83 Namibia 0.926 0.932 0.942 0.939 0.942 0.945
84 Nepal 0.831 0.837 0.841 0.849 0.861 0.872
85 Nicaragua 0.792 0.807 0.816 0.823 0.821 0.809
86 Niger 0.674 0.675 0.676 0.737 0.737 0.737
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87 Nigeria 0.748 0.747 0.744 0.741 0.741 0.829
88 North Macedonia 0.958 0.959 0.958 0.955 0.954 0.956
89 Oman 0.878 0.877 0.877 0.882 0.879 0.829
90 Pakistan 0.730 0.742 0.753 0.763 0.782 0.788
91 Papua New Guinea 0.761 0.751 0.753 0.757 0.769 0.829
92 Paraguay 0.878 0.868 0.868 0.908 0.921 0.928
93 Peru 0.983 0.977 0.979 0.979 0.981 0.985
94 Philippines 0.901 0.908 0.915 0.919 0.925 0.926
95 Russian Federation 0.892 0.892 0.892 0.892 0.892 0.892
96 Rwanda 0.806 0.806 0.806 0.805 0.818 0.839
97 Samoa 0.883 0.885 0.898 0.902 0.910 0.740
98 Sao Tome and Principe 0.796 0.846 0.840 0.862 0.849 0.829
99 Senegal 0.752 0.754 0.754 0.754 0.754 0.756
100 Serbia 0.920 0.920 0.924 0.920 0.922 0.923
101 Sierra Leone 0.829 0.829 0.829 0.829 0.829 0.829
102 Solomon Islands 0.750 0.746 0.745 0.742 0.829 0.829
103 South Africa 0.992 0.990 0.987 0.987 0.986 0.988
104 South Sudan 0.598 0.599 0.601 0.598 0.597 0.600
105 Sri Lanka 0.929 0.930 0.829 0.829 0.829 0.829
106 St. Lucia 0.869 0.869 0.856 0.867 0.866 0.865
107 St. Vincent 0.843 0.849 0.851 0.853 0.852 0.851
108 Sudan 0.793 0.781 0.736 0.737 0.789 0.829
109 Suriname 0.784 0.944 0.945 0.947 0.946 0.963
110 Syrian Arab Republic 0.829 0.829 0.829 0.829 0.829 0.829
111 Tajikistan 0.770 0.763 0.758 0.760 0.765 0.829
112 Tanzania 0.792 0.660 0.829 0.829 0.829 0.829
113 Thailand 0.968 0.969 0.970 0.970 0.972 0.973
114 Timor-Leste 0.794 0.803 0.803 0.842 0.835 0.859
115 Togo 0.754 0.754 0.756 0.747 0.756 0.756
116 Tonga 0.897 0.856 0.872 0.887 0.876 0.829
117 Tunisia 0.862 0.868 0.873 0.877 0.878 0.875
118 Turkey 0.996 0.997 0.996 0.996 0.996 0.996
119 Uganda 0.648 0.670 0.676 0.684 0.729 0.737
120 Ukraine 0.922 0.921 0.921 0.922 0.922 0.922
121 Uzbekistan 0.754 0.776 0.816 0.842 0.867 0.903
122 Vanuatu 0.839 0.864 0.866 0.870 0.872 0.877
123 Venezuela, RB 0.901 0.904 0.829 0.829 0.829 0.829
124 Vietnam 0.874 0.882 0.890 0.890 0.899 0.903
125 West Bank and Gaza 0.845 0.851 0.859 0.859 0.869 0.879
126 Yemen, Rep 0.709 0.706 0.829 0.829 0.829 0.829
127 Zambia 0.766 0.760 0.758 0.762 0.770 0.762
128 Zimbabwe 0.772 0.780 0.781 0.803 0.874 0.860
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Appendix C: Comparison of equal weighted index and unequal 
weighted index

The use of equal weighting is preferable because assigning different weights for 
different indicators according to economic logic is challenging. Because of miss-
ing values in many indicators, assigning different weights affects countries’ finan-
cial inclusion index scores disproportionally. Due to missing values, the covariance 
matrix of the principal-component analysis will also be affected.

We construct the unequal-weighted financial inclusion index using weights pro-
posed by Sarma (2012).11

Table 11 shows that both the indices have the same range, but the unequal 
weighted index has a lower mean and higher standard deviation than the equal-
weighted index. We argue that this high dispersion results from assigning different 
weights in an unbalanced dataset with missing values. The low standard deviation 
also suggests that the equal-weighted index is better suited to handle missing values.

Table 12 shows the impact of financial inclusion on poverty in developing coun-
tries using the two indices. Both indices show a significant impact of financial inclu-
sion on poverty reduction, but the equal-weighted index has higher coefficients than 
the unequal-weighted index. So, the comparison indicates that the simple equal-
weighted index can evaluate financial inclusion adequately.

Table 11  Financial inclusion index with equal weight and unequal weight

Type of Index Observations Mean Standard 
deviation

Minimum Maximum

FII (equal weighted) 3,008 0.852 0.103 0.094 1
FII (weights of Sarma’s index) 3,008 0.669 0.209 0.074 1

11 The Sarma (2012) methodology uses three dimensions but multiple indicators in each dimension in 
constructing the financial inclusion index. We apply the indicators in Table 1 to get the scores for those 
three dimensions.
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Table 12  Poverty-financial inclusion relationship in developing countries using equal-weighted and une-
qual-weighted financial inclusion index

Dynamic two-stage system GMM and fixed-effect panel methods. The weights used by Sarma (2012) 
has been used in constructing the unequal-weighted financial inclusion index. Significance, ***p < 0.01, 
**p < 0.05, and *p < 0.1. Robust standard errors are in parentheses

Time frame: 2004–2019, yearly panel

Variables System-GMM method Fixed − effect method

FII (unequal 
weight)

FII (equal weight) FII (unequal 
weight)

FII (equal weight)

Dependent variable: log poverty headcount ratio at USD 1.9 per day

Lag − dependent 
variable

0.198 0.0305
(0.122) (0.172)

Financial inclusion 
index

 − 3.284**  − 8.706***  − 1.574***  − 3.780***
(1.235) (2.085) (0.299) (0.927)

GDP growth per 
capita

 − 0.00949  − 0.0102  − 0.00748  − 0.0140***
(0.0115) (0.00955) (0.00492) (0.00525)

Log Gini 2.904*** 3.348*** 3.416*** 3.377***
(0.878) (1.025) (0.659) (0.635)

School enrollment  − 1.549**  − 1.286  − 1.217***  − 1.346***
(0.625) (0.798) (0.302) (0.306)

Rule of law 0.355 0.315  − 0.350  − 0.266
(0.351) (0.256) (0.286) (0.300)

Constant  − 0.255 2.263  − 5.046*  − 2.182
(3.810) (4.074) (2.966) (3.297)

Observations 275 275 431 431
R − squared 0.428 0.436
Diagnostic tests
Number of countries 33 33 94 94
Number of instru-

ments
32 32

AR2 statistics 0.097 0.155
Hansen J score 0.355 0.418
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