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Abstract

The primary objective of this paper is to investigate the impact of macroprudential policies on
financial inclusion in emerging and developing economies (EMDESs), with particular emphasis
on the role of institutional quality, including political stability and control of corruption. In
addition to the conventional financial inclusion index, we use an alternative measure based on
mobile banking use. Results from the two-step GMM indicate that macroprudential tightening
through capital- and credit-based measures significantly reduces financial inclusion by
constraining credit supply and excluding financially vulnerable groups. The strength of
institutions, such as political stability and control over corruption, appears to have played a
significant role in promoting financial inclusion. The findings recommend important policy
prescriptions for EMDE:s.
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1. Introduction

For a long time, the monetary policy transmission mechanism dominated policy
discussions, leading to little attention to how macroprudential policy (MaPP) affected financial
inclusion. However, to protect financial stability, many emerging market and developing
economies (EMDESs) have increasingly relied on MaPP instruments since the Global Financial
Crisis. Although these techniques have proven successful in reducing excessive loan expansion
and systemic risks in the banking industry, they may unintentionally impede financial
development as it seeks stability. In particular, by reducing the likelihood of obtaining bank
credit, MaPP regulations may limit financial inclusion. Borrower-based tools, such as loan-to-
value (LTV) and loan-to-income (LTI) ratio limits, for instance, may limit access to credit,
especially for vulnerable or lower-income populations (Akinci & Olmstead-Rumsey, 2018; De
Araujo et al., 2020). Furthermore, banks are required to maintain a higher level of capital in
relation to their risk exposure through -capital-related instruments, including capital
conservation buffers and countercyclical capital buffers. Banks frequently tighten their credit
standards in response to these rules, which also raise lending costs. Therefore, even as they
improve stability, these rules may unintentionally limit the number of people and businesses
with access to official credit.

It is also possible to see MaPP as having a positive relationship with financial
inclusion. Due to limitations placed on leverage ratios and credit availability, MaPP laws tend
to increase banks' costs by requiring them to maintain higher capital and reserve requirements.
This affects banks' financial strength. This has a detrimental impact on bank profits. Banks
respond to lower profitability by implementing various initiatives, such as expanding
geographically to diversify their risk and enhance efficiency (Goetz et al., 2016; Levine et al.,
2020). Through fee-based services and atypical activities that generate noninterest income,
banks can increase their profitability by broadening their geographic penetration and service
coverage (Goddard et al., 2013; Saunders et al., 2022). In addition to increasing profits, these
tactics broaden access to financial services, which lowers the percentage of the population
without bank accounts.

Since the 1990s, the importance of institutional quality in financial development has
received more emphasis (North, 1990; Acemoglu et al., 2003). Strong institutions enhance
credit transmission and access to financial services, thereby increasing the efficiency of
monetary and macroprudential (MaPP) policies. These institutions are characterized by

political stability, regulatory quality, and corruption control (Anthony-Orji et al., 2019). On the



other hand, poor institutions and corruption skew the distribution of resources, impair contract
enforcement, and undermine confidence in financial intermediaries (Ali et al., 2016).
Corruption hinders the development of the financial system and inhibits the efficiency of
policies, as further evidenced by the "sand the wheels" hypothesis (Cooray & Schneider, 2018;
Ajide, 2020). Therefore, improving the quality of institutions is crucial for both financial

inclusion and the dissemination of policies.

Three main factors motivate this paper. First, 345 million of the 400 million microbusinesses
in emerging nations are run informally, and around 1.4 billion adults worldwide lack access to
banking services (World Economic Forum, 2024). MSMEs make up 90% of enterprises, more
than 70% of jobs, and almost 50% of the world's GDP, in many economies, development is
still hampered by inadequate access to financing. Second, developing economies often face
structural and regulatory flaws, whereas industrialized economies benefit from robust
institutions and established financial systems. Financial development, institutional strength,
and macroeconomic conditions all influence how MaPPs, and financial inclusion interact in
EMDE:s. There is conflicting evidence that monetary policy is more effective in nations with
limited financial inclusion, whereas greater banking concentration may increase loan
availability (Owen & Pereira, 2018). Third, due to strong economic and financial cycles,
EMDEs have increasingly relied on MaPP. According to Cerutti et al. (2017), emerging
markets have historically used prudential instruments more frequently than developed

countries.

In light of this, this paper examines how institutional quality, macroprudential policy (MaPP),
and monetary policy interact to influence financial inclusion in 74 emerging and developing
economies (EMDEs) between 2003 and 2024. We create a composite Financial Inclusion Index
(FII) using principal component analysis (PCA), which is based on outreach and usage
dimensions and enhanced by additional mobile banking metrics. The results show that by
limiting loan access to vulnerable groups, MaPP instruments—especially borrower-based and
capital-related measures—tend to impede financial inclusion. The main way that monetary
policy is implemented is through bank lending; tightening limits access to credit, whilst
expansionary policies increase the amount of deposits and loans available. Excessive
regulatory restrictions may unintentionally limit the expansion of mobile banking, despite the

fact that it greatly encourages inclusiveness. Crucially, higher institutional quality reduces



these unfavorable trade-offs, highlighting its moderating function in the dissemination of
policy.

This study makes several contributions to the literature. First of all, it is one of the few
that combines institutional quality, MaPP, and monetary policy into a single analytical
framework. Second, by focusing on EMDEs, whose institutional and financial frameworks
diverge significantly from those of advanced economies, it builds on existing evidence. Third,
it draws attention to the little-studied relationship between mobile banking—which frequently
serves as a link between formal and informal finance—and policy measures. Although earlier
studies acknowledge that MaPP technologies may prompt users to turn to unofficial channels,
this study demonstrates that their effects vary across broader institutional and financial
environments. Furthermore, the research offers a more sophisticated understanding of policy—
inclusion dynamics by accounting for cross-country variation in financial development,
inflation targeting, human capital, and regulatory frameworks. The paper provides evidence-
based insights for policymakers seeking to strike a balance between financial stability and
inclusive growth by distinguishing among the various MaPP methods (liquidity, capital, and

credit-based) and the financial cycle stages.

This is how the rest of the paper is organized. The theoretical and empirical literature is
reviewed in Section 2. The data and technique are described in Section 3. The empirical results

are presented in Section 4, and important policy implications are discussed in Section 5.

2. Literature review

This existing literature attempts to clarify the extent to which MaPP control affects financial
inclusion. What differences are there between the consequences of the different types of
regulation? Are the consequences of various country groups different? This is due to the fact
that there is theoretical disagreement over the impact of MaPP on financial inclusion. MaPP
influences financial inclusion by impacting access to financial services. Financial access may
also be impacted by the implementation of the MaPP policy. MaPP regulations may
intentionally encourage credit activity in the informal sector by targeting formal financial
institutions and households that depend on formal credit. Aiyar et al. (2014) examined a
pertinent reference group of regulated banks and found that whereas unregulated banks in the
informal segment increased lending in response to stricter capital requirements, regulated

banks decreased lending. Ayyagari et al. (2018) demonstrated that borrower-targeted MaPP



regulations are strongly and negatively associated with the expansion of long-term firm
financing. Alam and others (2019) found that the tighter the loan-to-value ratios, the lower the
per-unit effect on household credit. This is mainly because tightening may incentivize people
to shift the focus to financing from nonbank lenders. In emerging markets, informality reduces

the impact of MaPP measures, as indicated by Ben Hassine and Rebei (2019).

Likewise, putting restrictions on the loan-to-value (LTV) ratio and the loan-to-income (LTI)
ratio makes the likelihood of obtaining bank credit difficult and thus reduces the accessibility
of credit, particularly for the economically disadvantaged (De Araujo et al., 2020; Andries et
al., 2022). Additionally, other MaPP policy instruments, such as capital conservation buffers
and countercyclical capital demand, require banks to keep extra funds. And these additional
funds cushion the bank’s risk exposure. By imposing fees on bank loans, this kind of legislation

is the same as allowing banks to raise the credit threshold.

MaPP can also be viewed to be positively associated with financial inclusion. MaPP regulations
tend to increase the costs of banks by requiring them to preserve more capital and reserve
requirements, and thus affect the revenue strength due to restrictions imposed on leverage ratios
and credit supply. This responds negatively to bank profitability. As a result of declining bank
profitability, banks respond to the effects by adopting several strategies, including geographical
expansion to increase productivity by diversifying their risks (Goetz et al., 2016; Levine et al.,
2020). By expanding the geographical penetration and service coverage, banks can enhance
profitability through nontraditional activities and fee-based services that generate noninterest
income (Goddard et al., 2013; Saunders et al., 2022). Such strategies not only boost revenues
but also expand access to financial services, thereby reducing the share of the unbanked
population.

However, the literature that explains the impact of MaPP on financial inclusion is sparse. Sarma
and Pais (2011) identified that banks that were less exposed to non-performing loans or
represented by lower capital asset ratios have been found to be associated with lower financial
inclusion, indicating that stringent regulations may hinder access to finance. Similarly, Anarfo
et al. (2020), using sub-Saharan African data, find that tighter financial regulations reduce
access to financial services. Country-specific studies also support this view; for instance,
Kodongo (2018) shows that stricter capital and liquidity requirements in Kenya can adversely

affect financial inclusion. In light of this literature, we build our second hypothesis.



Since the 1990s, the institutional economy has risen, underscoring the importance of
institutional quality for financial development (Acemoglu et al., 2003; North, 1990). This has
rekindled fresh enthusiasm about the ways in which institutional factors influence financial
inclusion. The current body of literature considers factors that influence access to formal and
informal financial services, as well as the degree of financial inclusion. Economists like
Raghuram Rajan recommended that by enhancing openness in public services, digital finance
and financial inclusion (such as internet/mobile banking, DBT, and biometric-linked accounts)
can weaken corruption. Others, however, argue that increased credit availability could instead
encourage corruption through practices like insider trading, gambling, and money laundering
in the absence of proper financial literacy, oversight, and regulation (Ajide, 2020). Demirgiic-
Kunt and Klapper (2012) found that there is a significant disparity in financial inclusion among
African subregions: whereas 51% of people in Southern Africa have accounts with formal
financial institutions. Demirgilic-Kunt et al. (2015), drawing on 2014 data from the World
Bank’s Global Findex Database, confirm that overall financial inclusion in Africa remains
limited. More recently, Biligees et al. (2019), using IMF secondary data and employing
principal component analysis for a sample of twenty-two sub-Saharan African countries, report
that the average level of financial inclusion during 2005-2015 stood at only 0.0950. Barik and
Lenka (2022) examine the effect of financial inclusion on the control of corruption in upper-
middle-income and lower-middle-income countries and find that financial inclusion up to a
certain threshold level helps control corruption, whereas financial inclusion above that
threshold negatively impacts corruption control. Nkoa and Song (2022) also examined whether
institutional quality affects financial inclusion in Africa over the period 2004 to 2018, and

found that institutional quality increases financial inclusion.

One critical aspect that needs to be emphasized in the connection between monetary policy and
financial inclusion is the institutional quality. Anti-institutional structures such as corruption
and political instability can lead to inadequate loans to the economy. In some cases, even a
decline in institutional quality can cause financial fragility and have an adverse impact on
economic growth and financial inclusion. Additionally, the eroded strength in
institutionalization can lead to inefficiency by reducing the effectiveness of financial
intermediaries in integrating resources with national economies (Law et al., 2013). In this
context, many studies have investigated the importance of institutional quality in the

relationship between financial development and growth and have found that this effect can be



strengthened by financial development (Sulemana et al., 2022). Given this literature, we

formulate our third hypothesis.

3. Data and methodology
a. Data
This study used 74 EMDEs over the period 2003- 2024. We excluded some countries where
data for MaPP and financial indicators were unavailable. The same size related to the time has
been strictly determined in terms of data availability on the main variables. The data were
collected from different sources. Data on financial inclusion were obtained from the Financial
Access Survey (FAS). We used the short-term central bank policy rate as a proxy for monetary
policy, sourced from the International Financial Statistics (IFS). The macroprudential data used
in this paper have been obtained from the integrated macroprudential policy (iMaPP) database’.
Data on institutional quality, such as political stability and control of corruption, were obtained
from World Governance Indicators (WGI). We collected data on other country-specific control
variables from the Global Financial Development Database. Finally, information on
macroeconomic indicators such as economic growth and inflation were collected from the
World Bank.
b. Empirical framework
To check the effects of monetary policy (MP), MaPP, and institutional quality on financial
inclusion, we specify the following dynamic panel data (DPD) model
Fliy = Bo + B1Flip—1 + BoPolicy;e—1 + B31Qi + ¥ Xie + OMy + A + 6 + & (1)

Where t = 1,..., T, and 1 = 1, 2,..., N. T and N are time and the country, respectively. The
dependent variable is the FI;;, denoting financial inclusion in country i at time t. Policy;;_4
denotes both the monetary and macroprudential policies. It is worthwhile to mention that since
it takes time to realize the outcome of any policy actions, we consider a one-year lag of the MP
and MaPP in the regression equations to notice the impact of them on FI (Cerutti et al., 2017;
Altunbus et al., 2018). 1Q;; 1s institutional variables. X;; denotes the set of bank-specific
variables, and M;; is the set of macroeconomic variables. A; and §; are the country fixed effect

and year fixed effect to account for country and year-specific effects.

! iMaPP collects information from major five existing databases and enriches the same by obtaining information
from Annual Macro Prudential Policy Survey, IMD, its authorities official statement, additional information
comes from other sources such as BIS, FSB, and IMF. One of the advantages of using the iMaPP data base is that
while existing databases provide information on selected areas, iMaPP, provides a comprehensive picture on
macroprudential policy.



The application of the dynamic panel model provides several advantages over the static panel
model. Investigating the effects of MP and MaPP on FI suffers from major drawbacks such as
reverse causality, endogeneity bias, and unobserved heterogeneity across banks (or omitted
variables bias)®. The application of a two-step system, Generalized Method of Moments
(GMM), accounts for these reverse causality and endogeneity bias that may run from the
dependent variable to the explanatory variables. A few bank-specific variables could likely be
endogenous or predetermined in our regression model. Jimenez et al. (2013) argue that bank
size is affected by the volume of loans a bank gives its customers. Including lagged dependent
variables as an independent variable in a dynamic setting causes the endogeneity problem. In
this study, we apply a two-step GMM estimator advocated by Arellano and Bover (1995) and
Blundell and Bond (1998). Hansen (1982) test for overidentifying restrictions has been used to
test the validity of the instruments used in the model. Finally, we apply the Arellano-Bond
(AR) test to ensure no second-order autocorrelation.
¢. Variables

3.3.1 Financial inclusion

Following the previous literature, we define financial inclusion as the easy and affordable
access to financial services by everyone, especially by the poor and marginalized people (Beck
& Demirguc-Kunt, 2008; Ahamad & Mallick, 2019; Kebede et al., 2021). Following Raksmey
et al. (2022) and Kebede et al. (2024), we construct a financial inclusion measurement based
on the outreach (accessibility) and usage dimension. Outreach has been proxied by four
different indicators: the number of bank branches and automated teller machines (ATMs) per
100,000 adults, and the number of bank branches and ATMs per 1000 KM?2. The first two
indicators imply the demographic coverage, while the remaining two show the geographical
coverage of financial services. Regarding the usage dimension, we select four additional
indicators: loan and deposit accounts per capita, per 1000 adults, and number of borrowers per
capita, borrowers per 1000 adults, and deposit per capita, deposits per 100 adults. These
indicators are reasonable measures for the banked population, as one individual may hold more
than one bank account. The choice of the indicators is widely acknowledged by international

organizations such as the IMF, the World Bank, and the G20.

2 Theoretical literature argues that there is a possibility of reverse causality between monetary policy and financial
stability. Jungo et al. (2022) contended that the effectiveness of monetary policy was better realized in a financially
inclusive economy. Kebede et al. (2023) also found a bi-directional causality between financial inclusion and
monetary policy. However, due to lack of valid instruments of MaPP, we cannot certainly claim to have resolved
the entire endogeneity issues, but the system GMM estimator largely addresses some of them since this
methodology is suitable for the adjustment process of the dependent variable with independent variables that are
not strictly exogenous



To construct the financial inclusion index (FII), we employed a two-stage principal component

analysis (PCA) following Kebede et al. (2024) and Ahamad et al. (2021)

n
FII = z WX,
i=1

Where, FII = W X1 + WX, + -+ WipXp  (2)
FII is the financial inclusion index, W] denotes the weight of the respective coefficient, X is
the financial inclusion indicator, and P represents the number of variables in the equation. In
the first stage, we construct the outreach and usage dimensions based on the respective
indicators. In the second stage, we construct the final index of financial inclusion using the

outreach and usage dimensions developed in the first stage.

3.3.2. Financial inclusion index based on mobile banking

To complement the conventional measure of the financial inclusion index widely used in
empirical literature, this study uses an alternative measure of financial inclusion based on
mobile banking. Following Raksmey et al. (2022), we use four indicators of mobile banking,
(1) mobile money agent outlets active per 1000 km2 and (ii) mobile money agent outlets active
per 100,000 adults, and the other two indicators measure the use of banking services, (iii)
mobile money accounts active per 1000 adults, and (iv) mobile money transactions number per
1000 adults. Due to a lack of data availability, we could not construct the financial inclusion

index for all the countries considered in the analysis.
3.3.4. Macroprudential Variable

Based on the iMaPP database and following Cerutti et al. (2017) and Gonzalez (2022), this
study considers ten bank-specific macroprudential policy instruments due to data availability:
loan to value ratio (LTV), debt to income ratio (DTI), limits on foreign currency loans (FC),
limits on domestic currency (DC), countercyclical capital buffer/requirement (CTC), limits on
leverage ratios (LEV), limits on interbank exposures (INTER), Reserve requirement ratio
adjusted to foreign depositor or adjusted countercyclically (RR_REV), time-varying loan-loss
provisioning (DP), tax on financial instruments ( TAX). Following Altunbus et al. (2018) and
Mirzaei and Moore (2020), we group the policy instruments into four broad categories such as
credit-related measures (sum of LTV, DTI, FC, and DC), liquidity-based measures (INTER
and RR REV) and capital-based measures (CTC, LEV, and DP), and tax-related measures



(Tax). To account for the possible interactions with each category of the instruments, we
construct an aggregate indicator of MP by considering the sum scores of all ten instruments put
together. For each policy instrument, Cerutti et al. (2017) assigned a dummy variable, one if
the measure was adopted or in place and zero otherwise. It is worth mentioning that this dummy
variable does not capture the intensity of the policy instruments. Macroprudential Policy Index
(MPI) is an overall aggregate index for macroprudential policies, i.e., the sum of scores of all

ten policy instruments, and the value of MP ranges from 0 to 10.

3.3.5. Institutional quality variable

We use two indicators, such as political stability and control of corruption, to proxy the
institutional quality based on the literature. Political stability gauges the likelihood of political
instability and/or politically motivated violence, including terrorism. It incorporates variables
like the frequency of riots, the number of political protests, and instances of political violence
or terrorism. Control of corruption gauges the extent to which public power is exercised for
private gain, including both petty and grand forms of corruption, as well as “capture” of the
state by elites and private interests. Measurements often include perception surveys and indices

related to corruption and transparency.

4. Results and discussions.
Table 1 reports the estimated results on the effects of monetary policy, MaPP, and quality of
institutions on financial inclusion. We present the estimated results in three models. The
coefficients of the lagged dependent variable are positive and statistically significant across all

three models, indicating strong time persistence or path-dependence in financial inclusion.

Turning to policy variables, we find negative and statistically significant coefficients of MPI,
suggesting that MaPP tightening lowers financial inclusion, both on average and in the absence
of conditioning factors. This implies that borrower-targeted MaPP, such as reduced loan-to-
value ratios, can discourage people from using banking services by preventing those with
limited collateral from obtaining bank credit, including mortgages. Such interventions have
costs even though their main goals are to reduce excessive credit expansion and manage
systemic risk (Cerutti et al., 2017; Alam et al., 2019). By restricting access for vulnerable
individuals, these policies specifically lower financial inclusion, underscoring the trade-off

between stability and inclusivity in developing nations. This finding is consistent with



empirical studies on MaPP effects on credit as well as theoretical credit-supply channels
(Jiménez et al., 2014).
[ Insert Table 1 here]

Regarding the effects of monetary policy on financial inclusion, the coefficient of monetary
policy is negative and significant in Model I and Model III. The coefficient fails to attain its
significance level in Model II. This finding is in line with the credit channel of monetary policy
transmission, according to which policy tightening raises funding costs, reduces loanable funds
and screening capacity, and tends to exclude marginal borrowers (Bernanke & Gertler, 1995;
Ciccarelli et al., 2015). However, when we control for other country-specific variables in
Model 111, the effect of tightening episodes of monetary policy on financial inclusion becomes

more evident and sharp.

Turning to human-capital controls, we find mixed and inconclusive results as indicated by the
coefficient signs of the tertiary and secondary education across the models. Secondary
education is weakly negatively associated with financial inclusion in the models, whereas
tertiary education is positive in Model I (more capability to use formal services), but it loses
relevance or becomes tiny once governance and sectoral controls emerge. According to
Demirgilic-Kunt and Klapper (2013), a compositional economic interpretation is that while
mass secondary attainment without concurrent product and protection improvements does not
automatically lift inclusion, tertiary attainment proxies for digital/financial literacy that

complement usage as the system formalizes.

The institutional factors, such as political stability and control of corruption, exhibit predictable
sign. Once established, political stability and corruption control are typically beneficial and
important (Models II-III). In the finance-and-institutions literature, better institutions crowd in
suppliers, lower informal costs, and enhance contract enforcement and customer trust (Beck,
Demirgilic-Kunt & Levine, 2007; Allen et al., 2012). Their inclusion also clarifies why MaPP

becomes advantageous: when institutions function, rules do as well.

The result encourages heterogeneity analyses and interaction tests (institutions, type of MPI
instrument, bank heterogeneity) to demonstrate when tightening is likely to harm inclusion and

when it may be benign or beneficial (Saha & Dutta, 2024; Dutta & Saha, 2021). The magnitude



should be interpreted using both short-run and long-run multipliers, given the high persistence
of inclusion.

We include a set of country-specific variables in Model III only to prevent the issue of
instrumental proliferation. While market capitalization and diversification have been found to
be insignificant, implying that stock-market development and product mix do not, by
themselves, promote financial inclusion, financial depth is favorable and important, suggesting
deeper banking systems promote greater reach, as indicated by the positive and highly
significant coefficient value of financial depth. Although it is not precisely measured,
efficiency is positive, indicating that while operating cost improvements can aid utilization,
they may require complementary policies. A prudent outreach trade-off is consistent with the
negative and significant Z-score. Extremely conservative balance-sheet postures may restrict
access to newer users and marginal borrowers, echoing findings in micro/retail credit that
tighter risk standards can limit access (Cull, Demirgiig-Kunt & Morduch, 2011). Although
competition in general is limited, dominant incumbents with large bank networks may be better
able to push basic accounts and payments into underserved areas (a result seen in some
inclusion settings where scale trumps rivalry). This positive and significant concentration

suggests that scale/network effects are present in EMDEs.

Regarding macroeconomic variables, we find that GDP per capita is only weakly and positively
associated with financial inclusion in Model I, where inflation is consistently negative,
implying that macro instability erodes real balances and lenders' willingness to serve low-
margin clients. Hansen p-values are high with an instrument count below the number of
countries, consistent with valid, non-overfit instrumentation under a collapsed strategy, and
AR(2) p-values are consistent, indicating no second-order serial correlation in differenced
residuals. This substantially agrees with the internal-instrument identification convention in

dynamic inclusion models.

Table 2 presents the results on the joint impact of MaPP and monetary policy on financial
inclusion. The two-step system-GMM estimation findings show a highly significant lagged
dependent variable across all models, indicating a considerable persistence in financial
inclusion.

Monetary policy has a consistently negative and large impact on financial inclusion across the
models. This implies that a contractionary approach that raises policy rates decreases the supply

of credit and raises borrowing costs to discourage vulnerable people from using banking



services. The credit channel of monetary transmission, where higher interest rates limit deposits
and drive out marginal borrowers, is consistent with this finding (Bernanke & Gertler, 1995;
Kebede et al., 2023). A negative and significant coefficient has also been reported in baseline
requirements for MaPP, as measured by the MPI index. This suggests that borrower-specific
rules, including stricter debt-service-to-income or loan-to-value limits, may make it more
difficult for households and small companies to obtain official credit, especially if they lack
enough collateral. A trade-off highlighted in the work of Cerutti et al. (2017) and Alam et al.
(2019) argues that such interventions, while intended to reduce systemic risk, come at the
expense of outreach.

[ Insert Table 2 here]

However, when we introduce the interaction term between monetary policy and MaPP in the
regression model, we find a positive and significant coefficient, suggesting that although both
policies individually exert their individual effects on financial inclusion, their coordinated
effects play a significant role. In other words, the joint use of MaPP and monetary measures
enhances financial inclusion while preventing the exclusion of marginal borrowers,
underscoring the complementarity between these policy tools as highlighted in the IMF’s
analysis of policy coordination (Saha & Dutta, 2024).

Financial structure plays a crucial role in promoting financial inclusion. Considering financial
depth, we find a positive and significant impact of financial depth on financial inclusion,
implying that larger, more advanced financial systems offer more outreach options. In contrast,
efficiency, diversification, and stock market capitalization seem to have conflicting or adverse
consequences. Increased stock market capitalization may restrict the influence on broad-based
inclusion by directing resources toward products that serve wealthier consumers and businesses
(Beck et al., 2007). Similar to this, efficiency improvements, while in theory advantageous,
could favor sophisticated or high-yield financial goods over low-margin services that cater to
the unbanked. Curiously, concentration in the banking industry has a positive impact,
indicating that big banks, with their vast networks of branches and agents, contribute
significantly to the expansion of basic financial services in EMDEs, even in the face of less
intense competition. Finally, GDP per capita is still relatively small, indicating that economic
growth alone is not enough to ensure inclusive finance, and inflation is continuously negative,

proving that macroeconomic instability undermines financial access.



The results broadly show that while MaPP and monetary tightening, when applied separately,
limit financial inclusion, their combined use, supported by financial stability and depth, can
promote a more inclusive financial sector. The necessity for focused measures to guarantee that
financial development translates into meaningful access for marginalized people is highlighted
by the fact that reliance on stock market growth or efficiency improvements alone achieves

nothing to advance inclusion.

Table 3 reports the regression estimation using mobile banking as an alternative measure of
financial inclusion. The very significant lagged dependent variable across all models indicates
that access is persistent, suggesting that people are likely to stick with mobile banking services

after they are adopted, which reflects the overall feature of digital financial inclusion.

Additionally, the findings reveal that in Models I and II, mobile banking is significantly and
negatively impacted by MaPP (MPI). This suggests that more stringent borrower-based rules,
including more stringent loan-to-value or debt-service-to-income ratios, limit the availability
of credit and, as a result, lessen the incentives for using mobile-based financial services. The
demand for mobile money agents and transactions decreases when there are fewer loans
available, which restricts the growth of mobile banking networks. The previous conclusion that
borrower-targeted regulation lowers systemic risk but at the expense of less financial access is

supported by this study (Cerutti et al., 2017; Alam et al., 2019).

On the other hand, monetary policy has a negligible but weak positive impact on mobile
banking. This suggests that policy rate changes have an impact on borrowing costs but have
little effect on digital channels of access, which depend more on transaction volume than on
credit that is sensitive to interest. However, in the first two models, inflation has a negative
impact on the adoption of mobile banking, indicating that macroeconomic instability
undermines trust and limits people's capacity to conduct electronic transactions. On the other
hand, GDP per capita exhibits a positive impact on certain parameters, indicating that increased
usage of mobile banking services is linked to higher income levels. In EMDEs, where
traditional branch or ATM networks are scarce, mobile banking has emerged as a key factor
behind financial inclusion, as these findings collectively demonstrate. Tighter MaPP
regulation, however, can inadvertently impede the expansion of mobile banking by limiting the

availability of credit and decreasing the demand for online financial services.



[ Insert Table 3 here]
Table 4 shows the effect of MaPP on financial inclusion across income levels. First, the
negative and significant coefficient of MPI in UMI and MI countries implies that
macroprudential tightening (e.g., capital and lending limits) may restrict financial services and
credit supply. In middle-income countries, financial markets are more sophisticated but still
bank-oriented; hence, regulatory measures can particularly affect marginal borrowers (e.g.,
small and medium enterprises (SME), poor households), decreasing financial inclusion in the
short term. The larger negative coefficient in MI (-0.012*) than in UMI (-0.004***) suggests
that financial markets in MI are more responsive to regulatory constraints, perhaps because of
insufficient institutional depth and financial diversification. The coefficient in low-income (LI)
countries is negative but not significant. This is consistent with the shallow nature of formal
financial systems - MaPP has a limited impact because a significant proportion of the
population is already unbanked. Therefore, MaPP doesn't restrict or stimulate inclusion in these

countries.

Second, the lagged and positive FI term across all groups confirms persistence, reflecting that
financial inclusion is a long-term process and builds on previous achievements. Third,
education terms (particularly tertiary education) are positive and significant, revealing that
human capital facilitates access and use of financial services, including digital and mobile
banking. Lastly, institutional quality varies the impact of MaPP across groups. In UMI
countries, improved corruption control moderates the negative impacts of MaPP, implying that
**better institutions enhance policy targeting and mitigate exclusionary effects. In LI
economies, political stability magnifies the effect of MaPP, suggesting that political stability
allows policies to impact inclusion. Overall, the results indicate a trade-off between financial

stability and inclusion, especially in middle-income countries.

[ Insert Table 4 here]

Table 5 presents the results on the effects of loosening and tightening episodes of MaPP on
financial inclusion. The findings offer intriguing additional information about the relationship
between financial inclusion and changes in MaPP. The tightening events inhibit financial
inclusion, as indicated by the statistically significant negative coefficient on MPI tightening.
This finding supports the view that borrower-based limitations, including higher debt-service-

to-income or loan-to-value ratios, constrain families' and small businesses' access to official



credit (Cerutti et al.,, 2017; Alam et al., 2019). These regulations may effectively reduce
systemic risk by increasing collateral requirements and limiting borrowing capacity, but they
do so at the expense of keeping vulnerable populations out of the official financial system. This

illustrates how financial access and stability are inherently traded off in emerging nations.

By contrast, the coefficient for MPI loosening is negative, albeit not statistically significant,
suggesting increasing financial inclusion does not come from loosening regulatory restrictions.
One possible explanation is that although easing borrowing limitations may benefit people who
are already a part of the banking system, it primarily favors those who are unbanked or
financially excluded. Furthermore, financial institutions could be hesitant to extend credit to
marginal borrowers, particularly in settings with weak institutions. According to previous
research, deregulation, and liberalization in emerging markets frequently result in increased
competition but not always wider inclusion unless they are paired with complementary reforms
in institutional quality, credit infrastructure, and consumer protection (Li, 2019; Rahman &
Misra, 2021).
[ Insert Table 5 here]

We present the heterogeneous effects of MaPP and MP on financial inclusion in Table 6.
Following Claessens et al. (2014), we further distinguish between the phases of a country’s
financial cycle. We distinguish mainly between upswing and downswing for credit cycles
across the countries under examination. We do so by differentiating between upswing (boom)
and downswing (bust) years, depending upon whether overall real credit in a particular
economy increases or decreases in that year. The consistently negative and significant
relationship between downswing and MPI suggests that tighter MaPP regulations worsen
exclusion during bust stages, when credit availability has already contracted. According to the
literature on financial cycles, banks often reduce their leverage during downturns, and
regulatory tightening during these times exacerbates the credit crunch and deters both new
entry and expansion. This result is in line with this finding (Claessens et al., 2014).

To further capture the heterogeneous effect of MaPP on financial inclusion, MaPP tools have
been disaggregated into four sub-groups, such as credit, liquidity, capital, and tax-based
measures. There is a significant negative impact of liquidity-related MPI, suggesting that banks
are less able to provide credit to marginal borrowers when liquidity constraints are
strengthened. This makes sense because loanable funds are limited by liquidity buffers, which

disproportionately impact small-ticket lending-dependent people and businesses. Though not



statistically significant, capital-related MPI is negative, suggesting a similar mechanism: more
capital restrictions may protect resilience at the expense of outreach, especially in emerging
nations with underdeveloped financial markets.

[ Insert Table 6 here]|

Robustness check

We check the robustness of our main findings by comparing estimates between System-GMM
and fixed effects regressions and taking into account two-period lags of the policy variables.
The robustness analysis validates the stability of our baseline results. The lagged dependent
variable is positive and significant across specifications, demonstrating that access to financial

services increases steadily over time. The results are reported in Table 7.

Both contemporaneous and lagged coefficients for MPI are still negative and statistically
significant, which is in line with previous research showing that limiting credit access through
stricter rules lowers financial inclusion. In all estimators, the two-period lag of MPI still
exhibits significant negative effects, suggesting that the exclusionary effects of regulation are
not only immediate but also long-lasting, extending into the next year. This supports the claim
that rules aimed at specific borrowers create permanent obstacles to financial access, especially

in developing nations with inadequate safety nets.

Regarding monetary policy, different estimators show different findings. Monetary policy
significantly and negatively impacts financial inclusion under System-GMM, which is in line
with the credit channel mechanism that lowers the availability of loans and deposits due to
increased policy rates. Under fixed factors, however, the coefficient is positive but not
statistically significant, suggesting that the negative impact of monetary tightening diminishes
once unobserved heterogeneity is taken into account. This implies that the detrimental effects
of monetary policy shocks might be more temporary in nature than the long-lasting
exclusionary consequences of MaPP tightening.

The main findings have been validated by the robustness checks. Financial inclusion is
consistently and permanently harmed by MaPP tightening, particularly when it takes the form
of capital and credit policies. Even if monetary policy has short-term restrictions, its effects are
less pronounced and long-lasting. The distinctions between fixed effects and System-GMM
further emphasize how crucial it is to take dynamic endogeneity into account when figuring

out the long-term relationship between policy and inclusion.



[ Insert Table 7 here]

5. Conclusion and policy implications

This study investigates how MaPP and monetary policies have a significant impact on financial
inclusion in 44 EMDEs from 2004 to 2023. Additionally, we examine whether the quality of
institutions matters in moderating the impact of policy changes on financial inclusion. Results
show that monetary policy affects financial inclusion primarily through the bank lending
channel by influencing deposits and lending capacity, whereas MaPP tightening, especially
borrower-based and capital-related instruments, tends to hinder financial inclusion by limiting
credit availability. The finding also demonstrates the growing importance of mobile banking
as a crucial route for increasing access and exposes variation across financial cycles, with
tightening during downturns exacerbating exclusionary effects. Finally, institutional quality
shows as a moderator that can improve the financial system's inclusivity and lessen the negative
effects of policies.

The findings suggest that policymakers should carefully sequence borrower-based and capital-
related actions to balance systemic stability and financial access during downturns, avoiding
excessive macroprudential tightening, which tends to exacerbate financial exclusion.
Improving institutional quality, such as governance, legal frameworks, and regulatory
effectiveness, is still essential to lessening the negative impacts of macroprudential and
monetary policies on financial inclusion. At the same time, in order to increase outreach and
lessen the discriminatory effects of restrictive rules, authorities should aggressively push digital
finance and mobile banking as complementary channels. Finally, regulators must create
macroprudential frameworks tailored to individual tools, acknowledging that capital and credit
laws frequently impede inclusion, but entry-related measures can improve access and
encourage wider financial system participation. Moreover, the results highlight that
institutional quality plays a critical moderating role. Strengthening control of corruption can
enhance policy effectiveness in upper-middle-income countries by improving transparency and
reducing misallocation of credit. Similarly, enhancing political stability in low-income
countries is crucial for ensuring that macroprudential measures translate into broader financial
access. Without strong institutions, macroprudential tools risk being either ineffective or

disproportionately restrictive.



The study does not thoroughly examine interactions with fiscal policy or structural reforms,
even if it covers the average effects of MaPP and monetary policy. In order to account the effect
of digital financial innovation, analyze how various policy combinations function under
various institutional and macroeconomic circumstances, and capture micro-level dynamics,
future research could expand the analysis utilizing datasets at the bank or household level. The
understanding of how new regulatory features interact with inclusiveness and stability goals
could also be improved by including financial policies connected to the environment and
climate change.
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Table 1: Effects of MPP on financial inclusion

VARIABLES Model 1 Model 11 Model III
Lagged of FI 0.9550%** 1.0076%** 0.9641***
(0.0184) (0.0425) (0.0654)
MaPP Index -0.0051** -0.0754%**
(0.0022) (0.0180)
Tertiary Education 0.0968* -0.0366 0.0238#*x*
(0.0496) (0.1115) (0.0023)
Secondary Education -0.1729* -0.0788 -0.0118*
(0.0969) (0.02335) (0.0068)
Control of Corruption 0.0075 0.1827%** 0.1541%**
(0.0182) (0.0246) (0.4314)
Political Stability 0.1199%** -0.0423 0.0643%*
(0.0581) (0.0349) (0.0300)
Financial Depth 0.0342%**
(0.0073)
Market Capitalization 0.0008
(0.0007)
Diversification -0.0025
(0.0049)
Efficiency 0.0645
(0.0529)
Z-score -0.1392%**
(0.0168)
Concentration 0.0080%**
(0.0030)
Inflation -0.0201** -0.0006 -0.4251***
(0.0083) (0.0211) (0.0564)
GDP per capita 0.0392* 0.0143 0.0345
(0.0197) (0.0286) (0.0442)
AR2 0.56 0.64 0.49
Hansen test 1.00 1.00 1.00
Observations 1628 1628 1628
Number of countries 74 74 74
Number of instruments 35 32 29

Note: The dependent variable used in this model is the financial inclusion index. The results are estimated using
two step system-GMM. Both monetary and MaPP polices are in a one-year lag period. Statistical significance at
the 10%, 5% and 1% is denoted by *, ** and ***, respectively. Figures in the parentheses represent robust standard
error.



Table 2: Policy coordination and financial inclusion

VARIABLES Model I Model II Model 111 Model IV
Lagged of FI 0.915%** 0.9703*** 0.9232%** 0.8754%**
(0.037) (0.0258) (0.0765) (0.0943)
MPI 0.0010 -0.1671%**
(0.0012) (0.0312)
Monetary Policy -0.002* -0.0012* -0.2272%**
(0.001) (0.0007) (0.0256)
Monetary Policy*MPI 0.0208***
(0.0044)
Inflation 0.001 -0.0019 0.0038 -0.4083***
(0.005) (0.0091) (0.1377) (0.0622)
GDP per capita -0.009** -0.0004 0.0000 -0.3604
(0.004) (0.0062) (0.0000) (0.2203)
Tertiary Education 0.018 -0.0081 0.1234 0.1627
(0.028) (0.0371) (0.1453) (0.1375)
Secondary Education 0.061 0.0269 0.0564 0.0843
(0.079) (0.0758) (0.0876) (0.1231)
Control of corruption 0.032 -0.0103 0.0245 -0.043
(0.040) (0.0522) (0.0654) (0.2523)
Political Stability 0.003 0.0377 0.0343 0.654
(0.029) (0.0286) (0.0287) (0.1633)
Financial Depth 0.0224*** 0.0026
(0.0038) (0.0043)
Stock market capital; -0.0061*** -0.0215%**
(0.0011) (0.0041)
Diversification -0.0479%** 0.0071
(0.0097) (0.0058)
Efficiency -0.4444%*x* 0.2088%**
(0.0766) (0.0709)
Stability -0.0435%* 0.0771%**
(0.0218) (0.0115)
Concentration ratio 0.0209%** 0.0039
(0.0029) (0.0037)
(0.0957) (0.0000)
AR(2) 0.112 0.089 0.076 0.084
Hansen Test P- P-value 1.00 1.00 1.00 1.00
Number of observations 1628 1628 1628 1628
Number of countries 74 74 74 74
Number of instruments 35 32 31 31

Note: The dependent variable used in this model is the financial inclusion index. The results are estimated using
two step system-GMM. The regression equation captures the joint effects of monetary policy and MaPP in Model
II1. Both monetary and MaPP polices are in a one-year lag period. Statistical significance at the 10%, 5% and 1%
is denoted by *, ** and ***, respectively. Figures in the parentheses represent robust standard error.



Table 3: Effects of mobile banking on financial inclusion

VARIABLES Model 1 Model 11 Model III
Lagged of MB 0.9314%*** 0.9996%** 0.976%***
(0.0249) (0.0502) (0.0923)
MPI -0.0057*** -0.0409**
(0.0018) (0.0192)
Monetary policy 0.0027%* 0.0065 0.0006
(0.0016) (0.0075) (0.0195)
Inflation -0.0313** -0.0340** 0.1586
(0.0117) (0.0167) (0.11006)
GDP per capita 0.0231** 0.0052 0.0000
(0.0115) (0.0120) (0.0000)
Tertiary education 0.1596** -0.1502 0.0000
(0.0738) (0.0982) (0.0000)
Secondary education -0.3176* 0.1111 -0.5132%%**
(0.1597) (0.1138) (0.1112)
Control of corruption 0.0543
(0.4312)
Political stability 0.0031
(0.0054)
Financial depth 0.0107
(0.0065)
SMC -0.0028
(0.0019)
Efficiency 0.0175**
(0.0078)
Diversification 0.4447***
(0.0845)
Stability 0.0282
(0.0278)
Concentration ratio -0.0265%**
(0.0067)
Constant 0.9873* 0.0986 0.0876
(0.5416) (0.4447) (0.00672)
Observations 546 546 534
AR(2) 0.54 0.62 0.58
Hansen P- value 1.00 1.00 1.00
Number of countries 26 26 26
Number of instruments 17 17 17

Note: The dependent variable used in this model is the financial inclusion index based on mobile banking. The
results are estimated using a two-step system-GMM. The regression equation captures the joint effects of
monetary policy and MaPP in Model III. Both monetary and MaPP polices are in a one-year lag period. Statistical
significance at the 10%, 5% and 1% is denoted by *, ** and ***, respectively. Figures in the parentheses represent

robust standard error.



Table 4: Effects of MaPP on financial inclusion: country-level analysis

VARIABLES Model 1 Model 11 Model III
Upper Middle Income Middle Income Low Income
Lagged of FI 0.616*** 0.593%** 0.576%**
(0.1349) (0.1502) (0.1423)
MPI -0.004%** -0.012%* -0.04
(0.0011) (0.0071) (0.0392)
Tertiary education 0.025%* 0.006%** 0.064%*
(0.0138) (0.0021) (0.0023)
Secondary education 0.317* 0.112 0.513
(0.1597) (0.1238) (0.2912)
Control of corruption *MPI 0.002** 0.043 0.132
(0.0010) (0.0432) (0.8659)
Political stability*MPI 0.043 0.651 0.003**
(0.0362) (0.0541) (0.0012)
Other controls Yes Yes Yes
Number of countries 19 34 21
AR(2) 0.54 0.62 0.58
Hansen P- value 1.00 1.00 1.00
Number of instruments 14 17 18

Note: The dependent variable used in this model is the financial inclusion index The results are estimated using
a two-step system-GMM. The regression equation captures the joint effects of monetary policy and MaPP in
Model I1I. Both monetary and MaPP polices are in a one-year lag period. Statistical significance at the 10%, 5%
and 1% is denoted by *, ** and ***, respectively. Figures in the parentheses represent robust standard error.



Table 5: Tightening and loosening effects of MaPP on financial inclusion

VARIABLES Model 1 Model II
Lagged of FI 0.9057%** 0.9324***
(0.0460) (0.0542)
MPI_Loosening -0.0145
(0.0089)
MPI tightening -0.0074***
(0.0023)
Monetary Policy 0.0541 0.0762
(0.0431) (0.0867)
Inflation -0.0213* 0.0007
(0.0112) (0.0075)
GDP per capita 0.0192%* 0.0409**
(0.0099) (0.0182)
Tertiary education -0.1213* -0.0775
(0.0667) (0.0611)
Secondary education 0.1598 0.1746
(0.1102) (0.1158)
Control of corruption 0.3040** 0.3054**
(0.1353) (0.1295)
Political stability 0.0145 -0.0692*
(0.0470) (0.0378)
Other controls Included Included
AR(2) 0.34 0.38
Hasen P-value 1.00 1.00
Observations 1628 1628
Number of countries 74 74
Number of instruments 34 33

Note: The dependent variable used in this model is the financial inclusion index. The results are estimated using
a two-step system-GMM. The regression equation captures the joint effects of monetary policy and MaPP in
Model III. Statistical significance at the 10%, 5% and 1% is denoted by *, **, and ***, respectively. Figures in
the parentheses represent robust standard error.



Table 6: MaPP, MP, and Financial Inclusion: The heterogeneous effect

Model 1 Model II Model LIIIT  Model IV Model V
Lagged FI 0.385] *** 0.3933 %% 0.4347***  (0.4715%*%*  (0.4208***
(0.0346) (0.0563) (0.0672) (0.0481) (0.0643)
MPI -0.0020***  -0.0011** -0.002*** -0.0021** -0.0021***
(0.0001) (0.0005) (0.0004) (0.0008) (0.0004)
MP 1.24%** 1.43%%* 0.62%** 1.82%** 1.89%**
(0.2341) (0.2781) (0.1127) (0.3571) (0.2642)
CREDIT_MPI 0.1417 -0.009
(0.2112) (0.0168)
CAPITAL MPI -0.2167 -0.176
(0.2482) (0.2366)
LIQUIDITY MPI -0.0712%** -0.114%%*
(0.0223) (0.0256)
TAX MPI -0.104 -0.224
(0.1462) (0.2876)
Monetary *MPI -0.003*** -0.004%** -0.01 1 *** -0.003*** -0.00 ***
(0.001) (0.0011) (0.0011) (0.0012) (0.0001)
Downswing*MPI -0.032%** -0.033%** -0.04 1 *** -0.052%** -0.012%**
(0.0106) (0.0114) (0.0029) (0.0013) (0.0014)
Regulations* MPI -0.171 -0.22 -0.231 -0.214 -0.204
(0.4531) (0.6231) (0.5431) (0.6542) (0.4312)
Entry* MPI 0.001** 0.002%* 0.011%** 0.001%** 0.008***
(0.0005) (0.0008) (0.0011) (0.0002) (0.0014)
Restrict* MPI 0.027 0.023 0.031 0.036 0.036
(0.0544) (0.0765) (0.0423) (0.0652) (0.0438)
Macroeconomic Included Included Included Included Included
control
Other country-level  Included Included Included Included Included
controls
Number of countries 74 74 74 74 74
Observations 1628 1628 16228 1628 1628
AR(2) 0.32 0.36 0.45 0.41 0.39
Hansen P value 0.99 1.00 1.00 1.00 1.00

Note: The dependent variable used in this model is the financial inclusion index. The results are estimated using
a two-step system-GMM. The regression equation captures the joint effects of monetary policy and MaPP in
Model III. Both monetary and MaPP polices are in a one-year lag period. Statistical significance at the 10%, 5%
and 1% is denoted by *, **, and ***, respectively. Figures in the parentheses represent robust standard error.



Table 7: Robustness analysis

Dependent variable: FI Model 1 Model 11
System-GMM Fixed effect
Lagged BI 0.2762%**
(0.0476)
MPI -0.0023*** -0.0643***
(0.00006) (0.0217)
MPI (L2) -0.0137%** -0.1348%**
(0.0032) (0.0641)
MPI by Alam et al. (2019) -0.0624*** -0.0032**
(0.0115) (0.0015)
Monetary Policy -1.0045%** 0.0543
(0.4321) (0.0654)
CREDIT MPI -0.1632%* -0.0438***
(0.0841) (0.0027)
CREDIT _MPI(L2) -0.2736%* 0.0766
(0.1321) (0.0843)
CAPITAL-MPI -0.054* -0.0937**
(0.0321) (0.0441)
CAPITAL-MPI (L2) 0.0042 0.1643
(0.0317) (0.1278)
LIQUIDITY_ MPI 0.1326 0.2386%***
(0.1641) (0.0721)
LIQUIDITY MPI(L2) 0.0722 0.0004
(0.0642) (0.0219)
TAX MPI 0.0368 0.0952
(0.1103) (0.0789)
TAX MPI(L2) 0.0862 0.1154
(0.1132) (0.1652)
Macroeconomic Variables Included Included
Institutional Variables Included Included
Other control variables Included Included
Number of observations 1628 1628
Number of countries 44 44
AR(2) 0.16
Hansen P-value 1.00

Note: The dependent variable used in this model is the financial inclusion index. The results are estimated using
a two-step system-GMM. The regression equation captures the joint effects of monetary policy and MaPP in
Model I1I. Statistical significance at the 10%, 5% and 1% is denoted by *, **, and ***, respectively. Figures in
the parentheses represent robust standard error.
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