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Glossary

AFI		  Alliance for Financial Inclusion

ATM		  automated teller machine

CCAF		  Cambridge Centre for Alternative Finance

EMDE		 emerging market and developing economy

FAS		  Financial Access Survey

FATF		  Financial Action Task Force

FDI		  foreign direct investment

FIAP		  Financial Inclusion Action Plan

FSB		  Financial Stability Board

G7		  Group of Seven

G20		  Group of Twenty

G2P		  government to person

GDP		  gross domestic product

GPFI		  Global Partnership for Financial Inclusion

GSMA		 Global System for Mobile Communications Association

Glossary and Definitions
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HP		  Hodrick-Prescott Filter

IMF		  International Monetary Fund

IT		  information technology

ITU		  International Telecommunication Union

MENA		 Middle East and North Africa

ML/TF		 money laundering/terrorism finance

NPCI		  National Payment Corporation of India

NPL		  nonperforming loan

OLS		  ordinary least square

PCA		  principal component analysis

PPP		  purchasing power parity

P2P		  peer-to-peer

SARS		  severe acute respiratory syndrome

SDG		  Sustainable Development Goal

SME		  small- and medium-sized enterprise

UN		  United Nations

UNSGSA	 United Nations Secretary-General’s Special Advocate

VC		  venture capital

WB		  World Bank
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Definitions

Fintech The technology-enabled innovation in financial ser-
vices that could result in new business models, appli-
cations, processes, or products with an associated 
material effect on the provision of financial services.

Financial inclusion Financial inclusion is defined as the “access to and 
use of formal financial services.” It captures a range 
of financial services (notably transactions, savings, 
credit, and insurance) for individuals and firms 
(Sahay and others 2015b).

Digital financial inclusion or  
fintech-enabled financial inclusion

We use the two terms interchangeably in the paper. 
Digital access to and usage of formal financial 
services, such as through mobile phone (both smart 
and non-smart phones) and computers (to access the 
internet). This concept includes services provided by 
fintech companies and financial institutions.

Digital payment Payment which is executed digitally. Includes pay-
ments using mobile phones or operated online. This 
does not include card payments.

Digital lending/credit Credit activity that involves the extension of funds 
through digital means—via mobile phone or online. 
Digital lending can be extended through market-
place lending, peer-to-peer lending, e-commerce 
lending, online lending by banks, and mobile lend-
ing. Digital credit models typically make extensive 
used of digital data collection.

Marketplace lending Lending via digital platforms which directly con-
nects lenders to borrowers.

Mobile banking Use of an application on a mobile device to access 
and execute banking services.

Mobile money Financial service offered to its clients by a mobile 
network operator (or an entity partnering with a 
mobile network operator), which allows to transact 
and store value on a mobile phone. Mobile money 
is either facilitated by networks of mobile money 
agents, which operate the cash-in cash-out transac-
tions or is linked to a bank account.

﻿Glossary and Definitions
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Technology is changing the landscape of the financial sector, increasing access 
to financial services in profound ways. These changes have been in motion 
for several years, affecting nearly all countries in the world. During the 
COVID-19 pandemic, technology has created new opportunities for digital 
financial services to accelerate and enhance financial inclusion, amid social 
distancing and containment measures. At the same time, the risks emerging 
prior to COVID-19, as digital financial services developed, are becoming 
even more relevant.

Introducing a new index of digital financial inclusion, this paper shows that 
digital finance is increasing financial inclusion and is associated with higher 
GDP growth. These findings suggest that digital financial inclusion could 
play an important role in mitigating the economic and social impact of the 
ongoing COVID-19 crisis. Broadening the financial access of low-income 
households and small businesses could also support a more inclusive recov-
ery. These potentials, however, cannot be taken for granted, as the pandemic 
could accelerate pre-existing risks of financial exclusion, and give rise to new 
risks to the fintech sector itself.

Digital financial services are faster, more efficient, and typically cheaper 
than traditional financial services and, therefore, increasingly reaching 
lower-income households and small- and medium-sized enterprises (SMEs). 
During the COVID-19 health crisis, digital financial services can and are 
enabling contactless and cashless transactions. Where digital financial inclu-
sion is advanced, they are helping facilitate the efficient and quick deploy-
ment of government support measures, including to people and firms affected 
by the pandemic.

Our quantitative analysis is supplemented by interviews with stakeholders, 
including representatives of more than 70 fintech companies, central banks, 

Executive Summary
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regulatory bodies, and banks. These interviews helped to gain insights on the 
potential of fintech for financial inclusion, the competitive landscape, the 
impediments, the role of regulation, and the risks.

Digital finance is increasing financial inclusion, complementing or substitut-
ing traditional finance. While digital financial services are still small relative 
to traditional services, they are growing rapidly and at varying speed across 
regions and countries. In all the 52 countries covered in our analysis, digital 
financial inclusion increased between 2014 and 2017, even where tradi-
tional financial inclusion was stalling or declining. Digital financial inclusion 
is evolving from “spend” to “lend,” and tends to fill a gap: both payments 
and lending develop where the traditional delivery of financial services 
is less present.

Notwithstanding the early stages of digital finance, our empirical analy-
sis already points to its positive association with GDP growth, using an 
approach that addresses potential reverse causality. Going forward, this is an 
important finding for creating income and employment, and for reducing 
inequalities in financial access following the large COVID-19 shock.

Fintech appears to be closing gender gaps, but special attention would need 
to be paid to ensure that women are not left behind during the COVID-19 
crisis. Stakeholders noted several barriers to digital financial inclusion such 
as access to resources (mobile phone, internet), cultural or social norms, and 
digital and financial literacy, may be higher for women.

Our data analysis as well as interviews confirm that the delivery of digital 
financial services is evolving with various models of interaction between 
incumbents and disruptors. Fintech companies—which are frequently at the 
source of the innovation—often compete with banks and other established 
financial institutions, with the latter responding by investing heavily in fin-
tech. But we also see widespread collaboration based on complementarities. 
Both trends are likely to accelerate post-COVID as fintech companies and 
financial institutions seize new opportunities.

This crisis is the first test of resilience of fintech companies, and the competi-
tive landscape could change permanently during the recovery. The tightening 
of funding conditions and a sharp drop in transactions due to weak demand 
is already hitting fintech companies hard, especially the smaller ones and 
those with thinner buffers. Widespread consolidation in the fintech industry 
and retrenchment by smaller companies could lead to greater concentration 
in the sector and reduce financial access of small customers.

Financial inclusion itself could be at risk, driven by unequal access to digital 
infrastructure and potential biases amplified by new data sources and data 
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analytics. Lack of access to mobile phones, computers, or the internet could 
lead to new forms of exclusion, which could be exacerbated as the shift to 
digital financial services accelerates during and post COVID-19.

During the COVID-19 crisis, access to government electronic systems that 
are well integrated with digital financial services platforms such as fintech 
firms, mobile money companies, and digital banking are proving to be 
critical in providing wide-reaching policy support promptly and without 
physical contact. If they are not easily accessible or not well integrated, fiscal 
support announcements—no matter how large—will fail to reach those most 
vulnerable and needy. Thus, the fiscal response should go hand-in-hand with 
investment in digital infrastructure, and importantly promoting digital and 
financial literacy to ensure greater digital inclusion.

Accelerating growth of digital financial services could also present financial 
stability risks if their regulation and supervision does not keep pace. In our 
discussions, regulators also warned that cybersecurity risks or inappropriate 
lending practices by underregulated institutions could jeopardize trust. Poli-
cymakers will also need to consider novel approaches to ensure high-quality 
supervision and regulation, support the safe use of innovative technologies, 
while ensuring that regulation remain proportionate to the risks. Fortunately, 
supervisors across countries have recognized the need to adapt regulatory 
approaches that strike the right balance between enabling financial innova-
tion and address challenges and risks to financial integrity, consumer pro-
tection, and financial stability. In addition, policymakers should aspire for 
international agreements on data privacy, cybersecurity, digital identification, 
cross-border digital currencies, and regulation of Big Techs to ensure that the 
fintech landscape remains sufficiently competitive in the post-COVID era.

﻿Executive Summary
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Somewhere remote in a low-income country, in the early hours of the 
morning, a woman wakes up and dials her cell phone. She is borrowing a 
very small amount of money digitally to buy vegetables in the local market. 
During the day, she will sell her inventory in her shop located in the outskirts 
of the town. Some customers will pay her using their mobile wallet, others 
with cash. She will transfer the cash onto her phone at the shop next door, 
where the merchant is also a mobile money agent. At the end of the day, she 
will be able to pay back her loan and keep her profit in her mobile wallet. 
She can use this mobile money to pay for the gas she uses to cook dinner, as 
the utility company has recently connected its payment system to the mobile 
money infrastructure. In her daily life, this is huge progress.

Somewhere central in a rich country, just a few weeks before the winter 
holiday season, a machine in a chocolate factory breaks down. Without a 
new device, the profits during the busiest part of the year will vanish. The 
owner tries frantically to obtain credit from his bank to replace his machine. 
Even though the factory has operated for several years and has a profitable 
track record, the bank is just too busy for this small client and schedules 
an appointment in the new year—way too late. A few years ago, this could 
have been the end of the business. But a friend told him about an online 
lender. Within a week, the online lender had assessed the creditworthiness, 
approved the loan, and disbursed the money. The machine was delivered just 
in time—two weeks before Christmas. This is a true story that played out in 
the city of London.

These anecdotes that preceded the COVID-19 pandemic illustrate ways in 
which fintech has enhanced financial inclusion in countries at different stages 
of development. Globally 1.7 billion people have no access to a bank account 
and small- and medium-sized enterprises (SMEs) (95 percent of companies 
worldwide) provide employment to more than 60 percent of workers, yet 
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struggle to access finance. In this environment, fintech (technological inno-
vation in the financial sector) is creating significant opportunities, helped by 
the growing ownership of mobile phones and access to internet.

The COVID-19 health crisis has created new opportunities for digital finan-
cial services to accelerate financial inclusion amid social distancing.1 The 
health crisis led to the “Great Lockdown,” as country authorities have opted 
for restrictive containment measures—lockdowns, quarantines, travel restric-
tions, and other social distancing measures—to bring the contagion of the 
virus under control. Fintech, including mobile money, can help people and 
firms to maintain and increase access to financial services during lockdowns 
and the reopening of businesses, given growing preference for cashless and 
contactless transactions to mitigate the spread. Many country authorities 
have encouraged its use by introducing measures to lower cost and increas-
ing the limits on transactions for digital transactions (e.g., Ghana, Kenya, 
Myanmar, among others). These developments could help accelerate the 
shift toward digital financial services from traditional financial services. For 
instance, the severe acute respiratory syndrome (SARS) epidemic in 2003 
accelerated China’s launching of digital payments and e-commerce (World 
Economic Forum).2

Anecdotal evidence suggests that fintech is already playing an important role 
in mitigating the economic impact of the COVID-19, by facilitating tar-
geted fiscal measures to be deployed efficiently and quickly to their intended 
beneficiaries, even the unbanked. By reducing or eliminating the need for 
physical interactions and the need for cash, fintech is helping governments 
reach—quickly and securely—people and businesses with various forms of 
income and liquidity support. In countries where access to banking networks 
is limited, mobile money networks are being used to deliver government 
transfers (e.g., Namibia, Peru, Uganda, Zambia). Information from data gar-
nered from mobile payments is connecting governments to informal workers 
outside formal benefits programs. In Togo, for example, a new program was 
introduced targeting informal workers, in which transfers are made through 
mobile money and with a top-up for women recipients (IMF 2020). Tax 
authorities are encouraging use of online platforms for filing tax returns 
(Kenya, Namibia, and Nigeria). Some fintech lenders are also respond-
ing quickly to the liquidity needs of SMEs affected by the pandemic (e.g., 
China), taking advantage of the real-time data and online processes. Many 
fintech companies, big and small, are offering flexibility in loan repayments 
for impacted borrowers (e.g., India, Kenya, and United Kingdom). But the 

1Agur, Martinez Peria, and Celine Rochon (2020) analyze the opportunities and risks associated with digital 
financial services in the context of the COVID-19 pandemic.

2https://www​.weforum​.org/​agenda/​2020/​05/​digital​-payments​-cash​-and​-COVID​-19​-pandemics/​
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scope to improve remains vast, especially in expanding e-government via 
fintech companies and digital banking.

From a macroeconomic perspective and based on recent empirical evidence, 
the promise of digital financial inclusion in enhancing economic growth, 
narrowing income inequalities, and reducing poverty appears to be immense.3 
From poor households to SMEs, fintech has been facilitating access to 
accounts, transactions, and credit in recent years, thereby opening opportu-
nities for wider sections of the population to participate in formal economic 
activity. The development of digital savings, cross-border transfer solutions, 
and insurance also offers promises. Beyond the enhancement of individ-
ual opportunities, a broader access to finance has positive macroeconomic 
effects: IMF research already shows that financial inclusion supports growth 
and lowers inequality (Sahay and others 2015a, and Čihák and Sahay 2020) 
and, provided the financial sector is well regulated, it does not hurt financial 
stability. It also improves the effectiveness of macroeconomic policies, further 
supporting growth and stability (Loukoianova and Yang 2018). These are 
important finding for creating income and employment, and for reducing 
inequalities in financial access following the large COVID-19 shock.

Notwithstanding these opportunities, the COVID-19 crisis has also brought 
to the fore risks that had been emerging prior to the pandemic. For instance, 
risks to financial stability—notably as regulatory arbitrage leads finan-
cial activities to migrate from the regulated to the less or lightly regulated 
sector—are one important concern of policymakers. The possible disruption 
of traditional business models, and the interconnectedness of traditional 
financial institutions with lightly supervised fintech companies raise similar 
concerns. There are also risks related to the technology itself, which affect 
both banks and nonbank financial institutions: for instance, confidential data 
may leak, including via cyberattacks. Financial service providers could be 
facing new money laundering/terrorism finance (ML/TF) risks. Regulators 
warned that cybersecurity risks or inappropriate lending practices by under-
regulated institutions could jeopardize trust. The balance of risks may also 
be affected by the possible changes in the fintech landscape and regulations 
during and post COVID-19.

Financial inclusion itself could be at risk as digital services accelerate in the 
post-COVID era, driven by unequal access to digital infrastructure and 
potential biases amplified by new data sources and data analytics. Lack of 
access to mobile phones, computers, or the internet could leave us with new 
forms of exclusion, which could be exacerbated if the shift toward digi-

3Financial inclusion enabled by the use of fintech. In this note, the words “digital” and “fintech-driven” 
financial inclusion are used interchangeably, although the former could be offered by financial institutions as 
well (see Box 1).
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tal financial services accelerates during and post COVID-19. During the 
COVID-19 crisis, smooth access to government electronic systems that are 
well integrated with digital financial services platforms such as fintech firms, 
mobile money companies, and digital banking are proving to be critical in 
providing wide-reaching policy support promptly and without contact to the 
public. If they are not easily accessible or not well integrated, fiscal support 
announcements—no matter how large—will fail to reach the most vulnerable 
and needy. Fintech companies also highlighted the limited supply of skilled 
labor and digital infrastructure as major constraints. Data biases or inaccurate 
and insufficient information could result in greater financial exclusion and 
feed distrust for new technology, especially amongst the most vulnerable. 
Lack of financial and digital literacy could exacerbate these risks. Financial 
inclusion could be threatened from the possible demise of microfinance 
institutions, whose operations and clients might be affected more by the 
economic fallout and who might be struggling to operate digitally during the 
COVID-19 crisis.

Furthermore, many fintech companies are young and have never experi-
enced an economic downturn before, let alone faced the worst global shock 
in several decades. The COVID-19 crisis is the first major test of the fintech 
sector’s resilience during a crisis. First, tighter funding conditions will affect 
fintech companies, big or small, with thinner liquidity buffers. Preliminary 
data already suggest this is happening: fintech funding activity stalled in the 
first quarter of 2020, resulting in the worst first quarter for fintech funding 
since 2017, as investors pulled back investments.4 In so far as the funding 
draught leads to smaller fintech firms being bought up by larger firms, or 
disappearing altogether, we could see higher market concentration in the fin-
tech sector going forward. Second, the economic crisis, and in particular the 
collapse in consumption (notably in highly impacted sectors such as hotels, 
restaurant, airlines, and even retail) will cause a fall in fintech payments firms’ 
revenues.5 Third, much fintech lending has targeted small borrowers, who 
are likely to be disproportionately affected in the ongoing crisis, and hence 
may see a sharp deterioration in loan quality. Major disruptions to services 
provided by fintech companies could set back the progress that has been 
made with digital financial inclusion and innovation, and there could also be 
macroeconomic and financial spillovers.

While fintech’s potential to increase financial inclusion is clearly very high, 
the benefits and risks cannot be easily quantified. The data on digital pay-
ments are patchy, even patchier for digital lending, savings, and insurance 
(the other three components of financial inclusion). Financial inclusion, a key 

4https://www​.cbinsights​.com/​research/​report/​fintech​-trends​-q1​-2020/​
5Some payments companies have seen demand for their services take off. For instance, PayPal job slots have 

more than doubled so far this year, according to the Thinknum job posting database.
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component of United Nations Sustainable Development Goal (SDG), would 
remain elusive if policymakers cannot accurately measure the benefits and 
risks. Hence, a concerted effort is needed to strengthen data collection, and 
this would be an important early step in the COVID-19 economic recovery 
phase, once the immediate health risk fades.

Recognizing the data limitations, this paper uses a two-pronged approach 
to further our understanding of developments in digital financial inclusion 
and their macroeconomic effects. It complements quantitative analysis, based 
on available data from before the COVID-19 crisis, with information from 
interviews around the world with a broad set of policymakers, regulators, 
fintech companies, and banks. In a fast-evolving fintech landscape, the inter-
views allowed us to understand better developments—both prior to and post 
the COVID-19 pandemic—that are not yet captured in the data.

Our work focuses on two leading aspects of financial inclusion: access to 
domestic payments and credit. The other dimensions of financial inclusion—
saving, insurance, and wealth management—are still nascent, and where 
they exist, data are lacking. The potential for fintech to support affordable 
cross-border payments—notably for remittances—is high; the cost of remit-
ting money across border is declining slowly, but at almost 7 percent, it 
remains above the 3 percent target set by the SDGs. Fintech combined with 
strong digital identification and robust ML/FT could have a great potential 
in supporting more affordable and remotely accessible cross-border transac-
tion such as remittances that have been an important support for families in 
low-income countries. The latter topic, however, is beyond the scope of this 
note, which focuses on domestic payments and credit.

We introduce a new index to measure digital financial inclusion. Comparing 
this index with one of traditional financial inclusion allows us to quantify 
the relative progress of digital financial inclusion in a sample of 52 emerging 
market and developing economies (EMDEs) prior to the COVID-19 crisis. 
We also analyze global developments in marketplace lending, one aspect of 
digital credit. Finally, we explore the determinants of digital financial inclu-
sion, and assess its impact on economic growth.

To complement the empirical analysis, we interviewed representatives of 
more than 70 fintech companies, central banks, regulatory bodies, and banks 
around the world in two phases (Annex 1). The first phase of interviews were 
conducted before the COVID-19 crisis, and they provided key insights on 
the areas where fintech has the greatest potential for financial inclusion, the 
competitive landscape, the impediments to promoting digital financial inclu-
sion, the role of regulation, and the risks related to digital financial inclusion. 
The second phase involved follow-up interviews with a subsample of the fin-
tech companies interviewed in the first phase to understand the impact of the 
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COVID-19 pandemic on digital financial inclusion; their own business and 
clients; their responses and collaboration with governments and traditional 
banks; and on how they see their roles going forward.

Our key findings underscore the impact of digital finance and the factors that 
may facilitate or inhibit financial inclusion. In particular,

	• Digital finance is increasing financial inclusion, even where traditional finan-
cial inclusion is declining. In all the 52 countries covered in our analysis, 
digital financial inclusion improved between 2014 and 2017, particularly 
in Africa and Asia, and even where traditional financial inclusion was 
stalling or declining. In a sample of more than 100 countries, marketplace 
lending—a subset of digital credit—also grew fast, albeit from a small 
base. Digital financial inclusion tends to fill a gap: it develops where the 
traditional delivery of financial services is less present. Interviews point to 
different effects on digital credit during the COVID-19 crisis—in some 
countries fintech lenders participate in the government schemes to support 
credit extension to SMEs, whereas in other countries many fintech forms 
are scaling down new lending in response to weak demand and to focus on 
preserving liquidity and managing credit risks.

	• Digital financial inclusion is associated with higher GDP growth. We find 
that adoption of digital payments is significantly and positively associated 
with growth, consistent with the notion that fintech might contribute to 
growth. Fintech could thus play an important role in mitigating the eco-
nomic impact of the COVID-19 pandemic, and support the recovery, as 
countries with higher digital financial inclusion will find it relatively easier 
to (1) ensure continued access to financial services, including by maintain-
ing credit flows to households and businesses while keeping people safe; 
(2) deliver government support effectively and securely; and (3) support 
consumption, innovation, and hence productivity through digital economy 
developments. However, the impact on growth and income distribution 
in the post-COVID era may also be affected by the possible changes in 
the fintech landscape—if the smaller fintech companies which have higher 
reach to low-income households and small businesses disappear, it may 
increase the income divide between the rich and poor.

	• Fintech is contributing toward closing gender gaps in financial inclusion in 
most countries, but there is a concern that they may rise in the post-COVID 
era. Stakeholders noted several barriers that may be higher for women: 
cultural or social norms, financial literacy, safety, and disparity in access to 
resources. Given these structural barriers, concerns remain that the gender 
gaps may widen as the shift toward digital financial services accelerates 
during the COVID-19 crisis.

	• The delivery of digital financial services is evolving, with various models 
of interaction between incumbents and disruptors. Fintech companies—
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frequently the source of the innovation—often compete with banks and 
other established financial institutions. These established institutions are 
responding to the competition by investing heavily in fintech. But we also 
see widespread collaboration between fintech firms and established institu-
tions, based on complementarities. This was confirmed by our data analysis 
as well as interviews. While the COVID-19 could increase both the oppor-
tunities for collaboration and competition as traditional institutions accel-
erate the shift toward digitization, policy measures focused on delivering 
support related to the COVID-19 through the banking sector could affect 
the competitive landscape. Consolidation in the fintech industry, driven for 
example, by tighter funding conditions for smaller fintech firms, could lead 
to greater concentration in the sector. At the same time, the COVID-19 
crisis is also illustrating the opportunities for governments to collaborate 
more with private digital financial service providers to increase the reach of 
e-government services to wider sections of the population.

	• The safe development of digital financial inclusion rests on a combination of 
factors. Rapid financial inclusion without proper regulation and financial 
literacy can lead to financial instability, as witnessed during the global 
financial crisis. Regulators warned that cybersecurity risks or inappropriate 
lending practices by underregulated institutions could jeopardize trust—in 
this context, consumer protection, digital identification, and financial/
digital literacy were high on their agenda. Fintech companies highlighted 
the supply of skilled labor for fintech companies and availability of digital 
financial infrastructure as major constraints.

	• Digital finance can create new risks to financial inclusion. Those risks stem 
from unequal access to digital infrastructure, constraints to financial and 
digital literacy, and potential biases amplified by new data sources and data 
analytics. The current model of lightly regulated digital lending could, in 
turn, threaten financial stability. Indirect risks relate to the possible disrup-
tion of financial inclusion through microfinance institutions, and to the 
consequences of a demise in trust in digital technology. All of these risks 
are even more important in light of the rapid and abrupt shift toward digi-
tal financial services amidst the COVID-19 crisis, as highlighted above.

Analyses on digital financial inclusion face constraints, many of which orig-
inate from lack of comprehensive data on certain aspects of fintech-related 
financial inclusion. First, the data do not fully capture all financial services, 
such as savings/wealth management and insurance instruments and many 
aspects related to credit. They also exclude cross-border payments services 
(Figure 1). Second, detailed data on digital payments is available only for a 
relatively small sample of countries (52 out of about 190) and excludes the 
period from the onset of the COVID-19 health crisis as well as advanced 
economies. Third, the databases we use to capture digital services do not 
identify the provider—in other words, such data could reflect services pro-
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vided by fintech companies, as well as banks. Fourth, in the empirical anal-
ysis on the impact of digital finance on growth, the available time series is 
short and excludes several components of digital finance and, therefore, likely 
underestimates the impact on growth. Fifth, determining the direction of 
causality between growth and fintech-related financial inclusion remains a 
challenge, not unique to the empirical work in this paper. Even though our 
analysis attempts to address endogeneity or reverse causality, the short time 
span of the data and lack of good instruments remain constraints. Finally, 
even though we interviewed many stakeholders around the globe, the sample 
may not be sufficiently representative of the population.

The remainder of the paper is organized around six broad questions that 
were covered in the interviews and the empirical work. A short review of the 
literature sets the stage for those questions. Then, the paper asks the follow-
ing: Where was digital financial inclusion emerging prior to the COVID-19 
crisis? Is fintech increasing financial inclusion? What are the macroeconomic 
effects of digital financial inclusion? Are fintech companies disrupting tradi-
tional providers, and how could these relationships evolve during the ongoing 
downturn and the subsequent recovery? What are the impediments to the 
development of digital financial inclusion? What are the risks of fintech to 
financial inclusion? The last section offers some open questions on the chang-
ing landscape of the fintech sector from the COVID-19 and its implications 
for financial inclusion.

Source: IMF staff.

Figure 1. Scope of the Analysis
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Of the many dimensions of financial services that are affected by fintech 
innovations, our work focuses on payments and credit.
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Three fundamental changes have influenced the development of fintech: 
massive data generation, advances in computer algorithms, and increases in 
processing power. These have been facilitated by high-speed broadband inter-
net, cloud computing, and artificial intelligence, which have enabled big data 
analytics, blockchain technology, and biometric identification.

Fintech is changing the way financial services are delivered to small businesses 
and low-income households. Traditionally, financial services have been deliv-
ered by banks and their agents, microfinance institutions, and informal sys-
tems (for instance relying on relatives, microlending clubs, or money lenders), 
with often limited competition. They are predominantly built on cash trans-
actions and face-to-face interactions with the financial service provider. Those 
interactions are the basis for monitoring creditworthiness; they are also often 
the way customers become financially educated. The emergence of fintech is 
changing this landscape: with the development of digital finance tools that 
are accessible from mobile phones or computers, the need for face-to-face 
interactions is greatly reduced. The mobility restrictions to contain the cur-
rent COVID-19 pandemic have amplified these benefits of expanding digital 
financial services. The development of digital platforms, which can offer a 
variety of financial products and serve as aggregators for existing financial 
products or fintech companies’ own products, helps maximize the value for 
customer by facilitating a comparison of the price and suitability of products 
and services offered by different companies.

Fintech’s potential to boost financial inclusion has been on the radar of global 
leaders and policymakers, since long before the COVID-19 crisis. The Alli-
ance for Financial Inclusion (AFI), a global network of policymakers, started 
in 2008, and set out its main objectives in the Maya Declaration in 2011. 
The G20 leaders also focused on financial inclusion in the Seoul Summit 
in 2010, endorsing a Financial Inclusion Action Plan (FIAP) and creating 
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the Global Partnership for Financial Inclusion (GPFI). In 2015, the United 
Nations adopted SDGs for 2030, wherein financial inclusion features prom-
inently. In 2016, the AFI and GPFI identified technology as a core aspect of 
financial inclusion, creating a new workstream, Fintech for Financial Inclu-
sion. In 2018, at their Annual Meetings in Indonesia, the IMF and World 
Bank launched the Bali Fintech Agenda, which lays out the broad principles 
for the safe development of fintech, including to support financial inclusion. 
The COVID-19 pandemic has put a bright spotlight on how digital financial 
inclusion can be harnessed to respond to the crisis and how the crisis in turn 
would accelerate digital financial inclusion.

The international attention has spurred data collection and analysis on 
financial inclusion on a cross-country basis. The early literature largely relied 
on survey work in individual countries, or on single measures of finan-
cial inclusion—such as the number of bank branches and ATM and bank 
accounts per capita (e.g., Beck and others 2007; Honohan 2008). The launch 
of databases such as the IMF’s Financial Access Survey (FAS) and the World 
Bank’s Global Findex database (Demirgüç-Kunt and Klapper 2012) allowed 
the development and use of more multidimensional, composite measures of 
financial inclusion, taking into account various aspects of access and usage by 
household and firms (Amidžić Massara, and Mialou 2014; Dabla-Norris and 
others 2015a; Camara and Tuesta 2017).1 This, in turn, opened the way for 
analyzing the macroeconomic impact (Sahay and others 2015a; Sahay and 
others 2015b; Svirydzenka 2016, Dabla-Norris and others, 2015b; Lou-
koianova and Yang 2018) and drivers of financial inclusion (Deléchat and 
others 2018; Rojas-Suárez and Amado 2014; Rojas-Suárez 2016).

The empirical literature on digital financial inclusion is nascent and mostly 
focuses on specific countries or regions. It includes work on the development 
of mobile money in Kenya (Tarazi and Breloff 2010; Jack and Suri 2011, 
2014; IMF 2018b), as well as analysis of regional developments in fintech 
activities (Sy and others 2019, focus on sub-Saharan Africa; Berkmen and 
others 2019, on Latin America and the Caribbean; Loukoianova and oth-
ers 2019, on Pacific Islands; and Lukonga 2018, and Blancher and others, 
2019, on Middle East and Central Asia). Heterogeneity in the adoption of 
mobile money across regions and countries are typically explained by GDP 
growth, levels of per capital income, the regulatory environment (Tarazi and 
Breloff 2010; Gutierrez and Singh 2013), and rule of law. The pivotal role of 
a lead firm, such as the Ant Financial Services Group in China, is also rec-
ognized (Hau and others 2018). Some studies analyze the impact of mobile 
money and the internet (Loukoianova and Yang 2018; Jahan and others 

1There are two parametric approaches used for constructing these composite indices: principal component 
analysis (PCA) and common factor analysis.
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2019) and the drivers of mobile money adoption (Lashitew van Tulder, 
and Liasse 2019).

Two recent interview-based studies of fintech providers and regulators have 
enriched our understanding of the role of fintech in financial inclusion. 
Patwardhan, Singleton, and Schmitz (2018) underscore the importance of 
mobile and other person-to-person payment methods, and the development 
of new ways of complying with customer due diligence. Citi (2020) similarly 
emphasize the role of identity, mobile money, platform-based services, and 
microcredit. Their findings are consistent with our findings.

However, to the best of our knowledge, there are no comprehensive global 
studies on fintech and financial inclusion, reflecting in part the limited 
availability of cross-country data. Some studies have looked into the role of 
fintech in supporting access to credit—an important dimension of financial 
inclusion which is often cited as a key constraint to activity, especially for 
SMEs (Ayyagari Demirgüç-Kunt, and Maksimovic 2017). An important part 
of the literature has focused on understanding the determinants of digital 
lending, underscoring the importance of regulation, financial development, 
digital infrastructure or market structure (Rau 2019; Claessens and oth-
ers 2018). Studies using individual loan data suggest that fintech lenders 
process mortgage applications faster than traditional lenders (Fuster and 
others 2018), do reach underserved customers and offer lower-cost credit 
than traditional lenders (Jagtiani and Lemieux 2017; de Roure Pelizzon, 
and Thakor 2018).

Finally, the analysis of potential stability and inclusion risks related to fin-
tech is still at an early stage, both in the fintech-related literature and at 
the level of global standard setters. As the financial sector continues to see 
disruptions—including from the entry of Big Tech (large technology firms 
with a dominant role in online activity)—the discussions are increasingly 
focused on privacy concerns, ML/TF risks, and the potential macroeconomic 
impact of digital currencies (Adrian and Mancini-Griffoli 2019; Brunner-
meier, Harold, and Landau 2019; and G7 2019). The financial stability 
implications of the increasing interconnectedness between fintech companies 
and banks, or of the growing digital credit origination, are also on the agenda 
of regulators. Finally, awareness of the risk that fintech could lead to financial 
exclusion—e.g., because of lack of access to digital infrastructure, differences 
in financial and digital illiteracy, or potential biases in algorithms—is yet 
to gain traction. These risks might increase with the abrupt switch toward 
digital financial services amid the COVID-19 crisis, including for making 
government-to-person (G2P) payments.
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Fintech-driven financial services are filling a gap left by traditional finan-
cial institutions. Across different regions in the world, fintech companies 
are making their presence felt locally. Some companies, including in Silicon 
Valley, the United Kingdom, and China, are also expanding into emerging 
markets, such as India, Kenya, Mexico, Nigeria, and Tanzania. Traditional 
financial institutions typically provide services through brick-and-mortar 
establishments and rely on legacy technology that are costly to operate, and 
even more costly to upgrade and adapt to fast-changing technology. But, as 
discussed later, these institutions are responding to the competition from 
fintech companies with large investments in technology. Fintech companies 
are often better positioned to use the latest technology and data analytics to 
target niche markets, including lower-income groups, and orient their prod-
ucts to maximize consumer satisfaction. During and after the COVID-19 
health crisis, these characteristics can allow them to help governments expand 
the reach of their emergency responses to those in the informal sector and 
those who don’t have access to bank accounts.

In most countries, fintech for financial inclusion started with “spend” and 
is fast moving into “lend.” The growth of mobile money—one of the early 
fintech solutions for payments—has been most prevalent in EMDEs. Online 
digital payments are more common in advanced economies and some emerg-
ing markets. In both cases, digital payments generate data, which financial 
institutions can use to build creditworthiness assessments that do not require 
long histories, identity, or collateral. These developments in turn enable 
digital lending. The ability to track payment transaction records could also 
provide information on which sectors are suffering the largest consump-
tion declines during the ongoing COVID-19 crisis, and, therefore allow 
for targeted credit provisioning, including government assistance to firms 
and households. Digital lending so far is concentrated in China, the United 
Kingdom and the United States, but is growing rapidly in other parts of the 
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world, such as India and Kenya. Interviews with fintech companies indicate 
that they are eager to expand into lending to ensure viability, as profitability 
is low (or even negative) in the payments business.

Spend: What We Know About Digital Payments

Digital payments have so far been the most common instrument of financial 
inclusion and can be expected to accelerate during the post-COVID era. 
Successful mobile money services require a large enough network of users 
and an ability to link cash and mobile money transactions. In their simplest 
form, they use feature phones, allowing individuals and merchants to trans-
act without physical cash. The progress to date is striking is some parts of 
the world. Stakeholders, especially in Africa, underscored the convenience 
factor as the most useful aspects of mobile money: the investment cost is low 
(basic mobile phones can be enough, and smart phones are not essential), 
it is simple to use, it is available any time of the day, and it avoids long and 
costly trips to the nearest town that has a bank or an ATM.1,2 It is also safer 
in comparison to using cash, as it reduces the risk of theft. These benefits 
may seem rudimentary but are transformational for improving daily lives of 
the underprivileged. Moreover, the COVID-19 pandemic has magnified these 
benefits, and not just for the underprivileged: digital payments allow people 
and firms to conduct financial services while adhering to the social distancing 
recommended to reduce contagion.

Africa and Asia have seen the largest increase in digital payments, with East 
Africa, China, and India taking the lead. In Africa, fintech has taken the 
form of mobile money—impressively cutting the cost of sending remittances 
by 50 percent (GSMA 2016, using the World Bank’s Remittance Prices 
Worldwide database). It originated in Kenya and is rapidly expanding to the 
rest of the continent. In China and India, online payments and messaging 
apps prompted the development of fintech services. In all cases, the devel-
opment of digital money was spurred by systemic actors, such as M-Pesa in 
Kenya, Alipay and Wechat Pay in China, and Paytm in India. As Figure 2 
indicates, mobile phone ownership is widespread among both men and 
women, even though it is less for the latter.

Empirical evidence points to the growing importance of mobile money pay-
ment services in low-income countries. Data from the World Bank and the 
GSMA points to the growing usage of digital payments, using either mobile 
phones or the internet.

1Smartphones are becoming increasingly affordable, with some costing US$20 to US$30.
2Even in advanced economies, digital payments reduce cash usage (see Fung, Huynh, and Sabetti 

2014, on Canada).
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	• The number of active mobile money accounts almost tripled and the use 
of mobile phone for domestic remittances roughly doubled between 2013 
and 2017 in lower-middle and low-income countries (Figure 3). As a 
result, in low-income countries, about half of the population received or 
sent remittances using mobile phones in 2017. The value of mobile money 
transaction now constitutes a substantial part of the financial system, with 
transactions in Cambodia, Ghana, and Zimbabwe, reaching more than 
75 percent of GDP in 2018 (Figure 4).

	• A parallel development is observed in online payments (partly made on 
smartphones): the share of adults making or receiving digital payments 
increased by 11 percentage points between 2014 and 2017, to reach 
52 percent (Demirgüç-Kunt and others 2018).

	• In 2017, more than 2.9 million mobile money agents operating in 
90 countries facilitated cash-in/cash-out transactions, peer-to-peer transfers, 
and bill payments (GSMA 2018).

The COVID-19 crisis and related government responses will further stoke 
growth in digital financial services. Measures introduced by many country 
authorities—lowering fees and increasing limits on mobile money transac-
tions (e.g., Kenya, Uganda, and Zambia) or to ease know your customer 
(KYC) regulations for small transactions (e.g., Ghana) and to relax interop-

Source: World Bank, G20 Financial Inclusion Indicators.
Note: Green (purple) indicate examples of countries with higher female (male) 
ownership of mobile phones than male (female).
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erability rules (Democratic Republic of Congo)—could accelerate the shift 
toward digital financial services, including by traditional financial institu-
tions. Moreover, it could lead to an increase in the collaboration between 
governments and fintech service providers to expand the reach of govern-
ments’ support measures. For example, Peruvian authorities are expanding the 
set of financial service providers to channel G2P—to include private banks 
and mobile money providers—to reach additional beneficiaries.

Lend: From Payment Data to Microcredit

The development of mobile money and online payments, and the expansion 
of user data that comes with it, has spurred digital lending. Ant Financial 
in China, a global leader in mobile and online financial services, started as a 
payments service and expanded into providing digital credit. Digital lenders 
use “alternative data” (from payments providers, and other sources such as the 
internet) and “loan engines” (e.g., innovative algorithms) to identify credit-
worthy clients and provide (mostly unsecured) lending. Fintech companies in 
the United States have grown to make up 38 percent of the unsecured per-
sonal loan market in 2018, from only 5 percent in 2013 (TransUnion 2019). 
In the United Kingdom, SMEs are an obvious target of fintech companies 

Source: IMF Financial Access Survey.
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as they receive only 2 percent of bank loans, even though they contribute to 
50 percent of GDP and 70 percent of employment.

The role of digital lenders during the COVID-19 crisis appears to vary 
across countries and by institution. With online platforms and real-time 
data, some established digital lenders are responding quickly to the liquidity 
needs of SMEs affected by COVID-19 related lockdowns and containment 
measures (e.g., in China and the United Kingdom). Their technology- and 
online-focused business models give them an advantage over traditional 
financial institutions in digital verification and onboarding of new custom-
ers, particularly so amid the need for social distancing. On the other hand, 
some fintech lenders noted having halted new lending during the COVID-19 
lockdown, in response to weak demand and in order to preserve liquidity and 
focus on managing credit risks of their existing portfolio. Some are taking 
part in the governments’ emergency lending programs, but the extent varies 
across countries, depending on whether these programs are designed exclu-
sively for banks or are open to nonbank lenders more broadly (e.g., United 
Kingdom and United States).

Marketplace lending—one source of digital lending for which comparable 
cross-country data exists—remains small but doubled from 2015 to 2017. By 
2017, it reached US$400 billion, largely driven by consumer credit (Fig-
ure 5). The volume of marketplace lending remains very small, however, at 
less than 0.5 percent of GDP for most countries. In 2017, Fintech credit 
was dominated by China, followed by the United States and the United 
Kingdom— together, they made up 98 percent of the fintech credit market.3 
There are differences across countries according to the type of lending, with 
consumer credit fairly dominant in Middle Eastern and Central Asian coun-
tries and the United States, and business lending dominating in the United 
Kingdom, non-US Western Hemisphere, and Asia (Figure 6).

3Marketplace lending is likely to have declined substantially in China after 2017, following reg-
ulatory changes.
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Sources: CCAF; and IMF staff calculations.
Note: Excludes non-sovereign territories. Full data set for emerging and 
developing Europe, Middle-East and North Africa, and sub-Saharan Africa not 
available for 2017.
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There is increasing anecdotal evidence, confirmed through our interviews, 
that fintech is supporting financial inclusion. Apart from faster speed 
and higher efficiency that benefits all, we heard from stakeholders that 
low-income households and SMEs also benefit from lower service cost, little 
or no collateral requirements for credit extension, and typically better cus-
tomer experience. Mobile point-of-sale devices are helping SMEs to collect 
electronic payments, and subsequently use the documented sales as an indica-
tor of creditworthiness to obtain credit. Fintech solutions are also supporting 
more efficient cash management.

To assess the impact of fintech on financial inclusion beyond the anecdotal 
evidence, we introduce a new indicator of digital financial inclusion in pay-
ments (a description of the methodology is found in Annex 2, and Khera 
and others, 2020). Using recently available data, we construct two indices. 
The “digital” financial inclusion index aggregates digital payment services 
provided through mobile phone and the internet using the methodology 
in Sahay and others (2015a). The “traditional” financial inclusion index 
is constructed using the same approach, for financial services provided by 
traditional financial institutions. The sample covers 52 EMDEs and spans 
the period 2014–17 for digital financial inclusion and 2011–17 for tradi-
tional financial inclusion (Box 1). These indices provide a comprehensive 
measure of digital financial inclusion across countries before the onset of the 
COVID-19 crisis.

Digital financial inclusion varies across countries and regions. For instance, 
the Middle Eastern countries in our sample (green dots in Figure 7) tend 
to use almost exclusively accounts in financial institutions, while mobile 
accounts are barely used; conversely, mobile money accounts are generally 
more present in African countries (red dots). In some African countries, the 
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share of the adult population with mobile account is larger than the share of 
adults with traditional accounts.

Our index shows that digital financial inclusion has increased significantly in 
recent years preceding the current crisis. As Figure 8 shows, traditional finan-
cial inclusion across the countries in our sample remained broadly unchanged 
during 2014–17. In the same period, an increasing number of countries have 
benefitted from digital financial inclusion, as evidenced by the shift and flat-
tening of the distribution to the right.

In some countries, digital financial inclusion appears to have been 
a game changer.

	• Comprehensive financial inclusion (that includes digital and traditional) 
increased in most countries between 2014 and 2017. As Figure 9 indi-
cates, some countries saw greater progress in digital inclusion (e.g., Benin, 
Ghana, Senegal), while others in traditional inclusion (e.g., Mongolia, 
Namibia, Peru). 

	• In eight cases, including Zimbabwe (where mobile payments have effec-
tively replaced cash transactions), South Africa, and Nigeria, the progress 
in financial inclusion is entirely driven by fintech—the increase in digital 
financial inclusion coincides with a fall in the traditional index.

Latin America and the Caribbean

Emerging Europe

Asia and the Pacific

Middle East

Africa

Source: Global Findex.
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2014
2017

2014
2017

Source: IMF staff calculations (see Annex 2).

Figure 8. Distribution of Traditional and Digital Financial Inclusion Indices, 2014–17
(Kernel density)
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	• From a regional perspective, African and Asian countries maintain an over-
all lead in digital financial inclusion, while in other regions, such as Europe 
and Latin America, traditional financial inclusion dominates (Box 1).

	• There is considerable variation within regions. For instance, in Africa, 
while Ghana, Kenya, and Uganda are the front runners in digital financial 
inclusion, other countries such as Nigeria, Madagascar, Republic of the 
Congo are trailing.

Fintech is contributing toward closing financial inclusion gender gaps, 
with differences across regions. Gender gaps tend to be slightly lower for 
fintech-driven financial inclusion than for traditional financial inclusion 
(Figure 10). There is variation across countries, with fintech playing a pos-
itive role in closing gender gaps in the Middle East and African countries. 
Conversely, gaps are lower for traditional financial inclusion in the Asian and 
Latin American countries of our sample. Variation across countries may be 
explained by obstacles that fintech cannot address, such as cultural or social 
norms, and barriers in financial and digital literacy.

Source: IMF staff calculations (see Appendix 2).
Note: “Trad” is traditional financial inclusion. The gender gap is defined as the 
percentage difference between the male and female financial inclusion index. 
Higher values indicate a larger gender gap. 

Figure 10. Gender Gaps: Traditional versus Fintech-Driven 
Financial Inclusion, 2017 
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With regard to digital credit, empirical evidence suggests that the qual-
ity of infrastructure and the macroeconomic and legal environment help 
increase access. Using online marketplace lending data for 109 countries over 
the period 2015–17, we explore the determinants of digital credit exten-
sion (Annex 3 describes the methodology and results, with more details in 
Bazarbash and Beaton 2020).

	• Marketplace lending is small and is provided by a relatively large set of 
lenders. The average size of loans is not available, but the data on average 
overall credit origination by lending platforms suggests that marketplace 
lending consists mostly of very small loans, likely to small borrowers (indi-
viduals and businesses).

	• Marketplace lending fills a gap: it is higher in countries that have less 
financial depth. In addition, better credit information, a larger access to 
the internet, and stronger legal rights are also associated with larger digital 
lending: in other words, marketplace lending requires a sufficiently devel-
oped environment to thrive.

In the long-term, the COVID-19 pandemic has the potential to accelerate 
progress in digital financial inclusion, and anecdotal evidence suggests it is 
already happening. The SARS epidemic in 2003 accelerated China’s launch-
ing of digital payments and e-commerce (World Economic Forum).1 Hence, 
we can expect to see higher digital financial inclusion across the globe post 
COVID-19. In fact, in many countries it is already happening. For example, 
mobile money transactions increased by 450 percent between January and 
April 2020 in Rwanda (ranked high in our digital financial inclusion index), 
and the number of users sending money virtually doubled from 0.6 million 
in the week before lockdown to 1.2 million in the week after lockdown, 
and to 1.8 million in the final week of April (Rwanda Utilities Regulation 
Authority).2 This is also corroborated by recent research which shows that 
the spread of the COVID-19 has led to a statistically significant increase in 
adoption of fintech, proxied by mobile finance-based application downloads 
(Fu and Mishra 2020).3

In the short term, however, the divide in the progress in digital financial 
inclusion across and within countries could widen. Developing digital infra-
structure takes resources and time, which would make it difficult for coun-
tries with low access to digital financial inclusion to scale up quickly given 
the priority they need to give to spending on health and economic support 
more broadly (para 59). On the other hand, countries with already high 

1https://www​.weforum​.org/​agenda/​2020/​05/​digital​-payments​-cash​-and​-COVID​-19​-pandemics/​
2https://rura​.rw/​index​.php​?id​=​23
3The download of finance mobile application is estimated to have increased by 24 percent on average across 

74 countries since the start of the lockdown, compared to prior trends.
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access to digital financial services would likely be able to accelerate its adop-
tion even further—both because of the potentially higher demand and related 
supportive measures implemented by authorities.4

4In the short-term, there could be two opposing impacts of COVID-19 on demand for digital payments: on 
one hand, it would increase as people favor digital and contactless payments to comply with social distancing 
measures, in parallel with the shift towards e-commerce; on the other hand, people might curb spending and 
hence use of digital payments due to staying indoors, fall in incomes, and loss of employment.
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One of the key contributions of this paper is the introduction of a novel financial 
inclusion index (see Figure 1.1.1). It combines a traditional (bank-based) and a digital 
financial inclusion component and covers 52 EMDEs. The measure combines indica-
tors of access to and usage of traditional and digital payments services, such as ATM 
and bank branches, mobile and internet access, account holding, and usage of financial 
institutions/mobile account for wage and utility payments. A comprehensive financial 
inclusion index is constructed using a three-stage principal component analysis: the 
first stage combines various indicators to compute measures of “access” to and “usage” 
of payment services, separately for both traditional and digital financial inclusion; the 
second stage computes “traditional financial inclusion” and “digital financial inclusion” 
indices combining the respective access and usage indicators from the first stage; and 
lastly traditional and digital financial inclusion indices are combined to build compre-
hensive financial inclusion index of a country.1

The addition of indicators related to digital payments services expands the scope of the 
measurement of financial inclusion in the existing literature. Figure 1.1.2 displays the 
index by region.

The new financial inclusion index has limitations. Due to lack of comparable data, the 
index only covers 52 EMDEs. The raw data does not distinguish between digital ser-
vices provided by fintech companies or banks, which precludes an analysis of whether 
fintech companies are competing with or complementing the services provided by 
traditional financial institutions.

1See Annex 2 for technical detail. Data sources include IMF Financial Access Survey, World Bank 
Global Findex Database, and GSMA.

Access Usage Access Usage

Comprehensive
Financial Inclusion Index$

Traditional
Financial Inclusion

Digital (Fintech-driven)
Financial Inclusion

Figure 1.1.1. Financial Inclusion Index 

Source: IMF staff.

Box 1. Measuring Fintech-Driven (Digital) Financial Inclusion
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Source: IMF staff calculations (see Annex 2).
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The positive macroeconomic impact of financial inclusion is well docu-
mented, both theoretically and empirically. Sahay and others (2015a) and 
Čihák and Sahay (2020) show that both financial access and financial deep-
ening support growth and lower income inequality, with limited negative 
externalities on financial stability as long as the regulatory environment is 
sound. Loukoianova and Yang (2018) also point to growth benefits from 
financial inclusion. However, financial inclusion of less productive agents can 
also negatively affect growth (Dabla-Norris and others 2015b).

Our empirical work finds that in the recent years, payment services have 
had a stronger association with growth where financial inclusion was driven 
by fintech. We examine the drivers of real GDP growth over 2014‒18 and 
2011‒18 in the sample of 52 countries for which we have computed digital 
financial inclusion indices, using standard cross-country OLS regressions 
(Annex 4 and Khera and others 2020). To identify the impact of digital 
financial inclusion on growth, we relate the initial levels of traditional and 
digital financial inclusion to subsequent average growth, along with a stan-
dard set of country-level control variables. Initial values are used to reduce 
biases stemming from reverse causation.1 The results point to the follow-
ing conclusions:

	• Digital financial inclusion is significantly positively associated with growth, 
consistent with the notion that fintech might contribute to growth, while 
traditional financial inclusion does not (Figure 11). This difference may be 
that the impact from traditional financial inclusion has already been reaped 

1To establish a robust causal link between growth in digital financial inclusion and GDP growth, identifying 
a valid instrument for change in digital financial inclusion over the time span of GDP growth will help over-
come potential biases stemming from endogeneity or reverse causation. This is explored more in detail in Khera 
and others (2020).

What Are the Macroeconomic Implications?
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prior to the 
period covered 
in the analysis, 
whereas the 
benefits of digital 
financial inclu-
sion have only 
just started. 

	• This result 
could reflect the 
positive impact 
of the use of 
digital payments 
on transaction 
costs, liquidity, 
and creditwor-
thiness (Islam, 
Muzi, and 
Rodriguez Meza 
2018). Since 
our analysis only 
captures pay-
ments and does 
not cover several 
components of 

digital finance (savings, credit, and insurance), it is likely to underestimate 
the impact on growth. That said, the impact of digital credit on sustainable 
growth will depend on its ability to finance longer-term investment—
which remains an open question.

These findings suggest that digital financial inclusion could play an important 
role in mitigating the economic impact of the COVID-19 crisis and helping 
the recovery, provided pre-conditions for accelerating digital services exist. 
Some studies have found that digital financial inclusion can help dampen 
economic shocks and smooth consumption (Jack and Suri 2014). While the 
effect of digital financial inclusion on economic activity during and beyond 
the COVID-19 shock is yet to be examined, the ability of fintech to help 
cope with the crisis and in the recovery will likely depend on (1) the extent 
of digital financial inclusion at the onset of the COVID-19 crisis (see above); 
(2) the ability to quickly scale up digital financial inclusion, i.e., availabil-
ity of enabling factors and policies needed for digital financial services; (3) 
pre-existing regulatory and supervisory gaps that could amplify risks; and (4) 
fintech sector’s resilience and changes in its landscape during the economic 
downturn. The latter three factors are explored in the sections that follow.

95% confidence interval

Source: IMF staff calculations (see Annexes 2 and 4).
Note: Using the coefficient estimates obtained from the regression, annual GDP 
growth rates for countries with low (25th percentile), median, and high (75th 
percentile) levels of financial inclusion were calculated, holding other explanatory 
factors at their median levels.
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The fintech companies that target the under- and unserved populations have 
had a limited disruptive impact on traditional bank operations so far. The 
services that fintech companies are providing (for instance, small loans at 
short duration or aggregator of services of various companies on their digital 
platform) are typically not services that traditional banks provide to small 
clients. The 24/7 access to online lending platforms is allowing small SMEs 
to seek financing outside of business hours. In some sense, the fintech com-
panies are complementing the services of traditional providers who focus 
on big clients and larger loans for longer duration. In advanced economies, 
for instance, where fintech lenders target the underserved borrowers, fintech 
companies do not compete with the broad spectrum of services provided by 
banks, but rather provide “pointed technical solutions” in niche areas.

Interviews with fintech companies suggest that they are increasingly collabo-
rating with banks and creating a variety of business models. Fintech compa-
nies are partnering with banks to benefit from their experience and expertise 
in regulatory compliance and to facilitate scaling up. In turn, fintech compa-
nies provide banks with the state-of-the-art platform for reaching out to new 
customers. In some cases, especially in EMDEs, digital microcredit is oper-
ated by fintech companies that manage the lending on behalf of the banks. 
Big banks are also inviting fintech companies to set up in-house incubator 
and innovation labs (for example, Barclays and Lloyds). In Korea, which has 
a very high penetration of credit cards, some fintech companies offer plat-
forms that serve as aggregators and connectors to the services provided by 
credit card companies.

The limited disruption of traditional providers so far, and the complemen-
tarity between fintech and banks, is also confirmed in our empirical work. 
Indeed, digital solutions appear to be “filling the gap” left by traditional 
financial institutions (Annexes 3 and 5).

Are Fintech Companies Disrupting 
Traditional Providers?
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	• Fintech pay-
ment services 
tend to be 
supplied more, 
and used more, 
where tradi-
tional access is 
limited. Our 
work on digital 
payments show 
that the avail-
ability of tra-
ditional means 
of financial 
inclusion (such 
as access to 
bank branches 
and ATMs) is 
negatively associ-
ated with both 
the supply and 
usage of digital 
payments. While 

this may in part reflect the shift by banks toward digital means of service 
provision (e.g., mobile and online banking), it suggests that digital finan-
cial inclusion tends to be higher where there is a gap in the existing sup-
ply of traditional financial services or when the traditional banking sector 
is inefficient.

	• Fintech credit also tends to emerge where traditional services are limited, 
i.e., where bank branches are few, and financial depth is lower.

That said, competition between traditional and nontraditional providers, 
though nascent, is emerging. For instance, purely digital banks are coming 
up, directly competing for traditional bank customers and attracting new 
ones due to their technological advantages and low-cost services. Similarly, 
fintech lenders now compete directly with informal money lenders, microfi-
nance institutions, and small banks in both payment and credit. Big banks, 
too, are beginning to feel the competitive pressure and are responding in 
different ways. Some are buying up small fintech companies or investing 
heavily in fintech—their combined investment in 2018 overtook investment 
by venture capitalists in fintech companies (Figure 12). This trend could be 
further strengthened as they adopt to lockdowns and social distancing mea-
sures to contain the COVID-19 pandemic by accelerating the shift toward 
digital delivery services. 

Source: Bank disclosures, data compiled by Faux, 2020, KPMG Pulse of Fintech 
Report & Innovate Finance Investment landscape report, based on Pitchbook Data.
Note: Venture capital (VC) investment data based on 2018 levels. Other economies 
include Brazil, Canada, Hong Kong SAR, India, and Japan.
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The literature and our interviews with stakeholders highlight several enabling 
factors for financial inclusion. These include customer identification, digital 
infrastructure, financial literacy, and a supportive regulatory and legal envi-
ronment for making progress in digital financial inclusion.

Customer identification is a first step for promoting financial inclusion (AFI 
2018). Financial services require accurate identification of customers, includ-
ing to prevent fraudulent activities. Many creative solutions are emerging: in 
EMDEs, telephone numbers are often used as a source of identification for 
providing basic services such as payments; countries are developing central-
ized database for customer due diligence identification. In some advanced 
economies, fintech companies are working with regulatory authorities (such 
as the Financial Conduct Authority in the United Kingdom.) to set up “dig-
ital portable identity” in order to help small businesses expand rapidly. These 
digital identities can be stored in smart phones and used across institutions 
and borders. The introduction of the Aadhaar card in India, a national sys-
tem of biometric identification issued to more than 1 billion people, has been 
a game changer. Its potential usage is high, ranging from delivering national 
services (pension, health, insurance, and social welfare payments) to digital 
financial services to satisfying regulatory requirements on customers’ identi-
ty.1 Biometric identification has also been introduced in developing Pacific 
countries, such as Papua New Guinea or Samoa, allowing unregistered per-
sons to use fintech-based payments. A key regulatory and legal issue in many 
countries is to balance between information sharing and privacy protection.

Interviews with fintech companies highlighted two major constraints: uncer-
tainty of the regulatory environment and lack of technological expertise—the 

1For instance, customer due diligence requirements are critical for correspondent banking purposes, and 
therefore for remittances.

What Are the Factors that Enable and 
Constrain Digital Financial Inclusion?
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“coders.” Interviewees noted that uncertainty or frequent changes in the regu-
latory environment was, in some sense, more of a constraint than a clear road 
map with tighter regulation. In some countries, the regulatory support mea-
sures, implemented as a response to the COVID-19 shock, are designed to 
be channeled mainly through the banking sector, which could further exac-
erbate these constraints. The shortage of technological expertise, the coders, 
is also increasingly weighing on their minds, particularly in EMDEs. Further, 
although many fintech firms rely on alternative data to assess creditworthi-
ness, they thought credit bureaus could help augment their assessments. Fin-
tech firms seeking to expand globally also noted the lack of universal credit 
scores and legal frameworks for loan recovery as impediments.

Funding constraints, especially to scale-up, were also mentioned by many 
fintech companies, and is even more evident during the COVID-19 crisis. 
Initial support or funding typically comes through incubators or accelerator 
programs or from angel investors and crowdfunding. Some are increasingly 
being funded through private equity, venture capital, and hedge funds, while 
a few successful ones are already being publicly listed on stock exchanges. 
Both interviews and preliminary data suggest that funding constraints 
have become increasingly acute during the COVID-19 shock, particu-
larly for those firms with thin liquidity and capital buffers. Fintech fund-
ing activity stalled in the first quarter of 2020 across regions: for instance, 
Asia saw a 69 percent drop in funding and a 23 percent drop in deals 
quarter-over-quarter.2

Regulatory authorities we spoke with noted the wide-ranging challenges they 
are facing. These included catching up with the fast-changing landscape, fac-
ing budgetary constraints or lack of expertise, and managing lobbying pres-
sures from traditional financial institutions. Regulators are also responding to 
the development of fintech by encouraging and adopting RegTech (The use 
of information technologies (IT) to enhance regulatory processes) and SupT-
ech (the use of IT to enhance supervision). From the financial service provid-
ers perspective, the automation and data-driven analysis of internal control 
systems and reporting are enhancing cost-efficiency. From the supervisors’ 
perspective, it allows for risk-based supervision of vast amounts of data. 
According to one RegTech company, the cost of compliance for one of their 
clients went down from £18 million to £0.5 million per annum by switching 
to their technology.

The lack of financial literacy or non-familiarity with new technology was 
often mentioned as a constraint on the demand side, which is limiting the 
outreach of COVID-19 related economic support to the most needy. Inter-
estingly, stakeholders in both advanced and EMDEs noted the low level of 

2https://www​.cbinsights​.com/​research/​report/​fintech​-trends​-q1​-2020/​
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financial literacy of their customers. Several fintech companies have added 
tutorials on their website to enable the learning of basic concepts. Singapor-
ean authorities have taken wide-ranging initiatives to educate their popula-
tion. However, interviews with fintech companies revealed that lack of access 
to e-government in several countries during the COVID-19 crisis is proving 
to be a major constraint to reach the most needy.

Our empirical work identifies factors that facilitate or impede digital 
financial inclusion.

	• Our analysis (Annex 5) shows that better access to digital infrastructure 
(measured by the availability of the internet and mobile phones) is asso-
ciated with higher usage of digital payments and credit (Figure 13). In 
fact, we find a monotonic and positive relationship at all levels of digital 
infrastructure. Similarly, increasing the number of mobile money agents in 
the same proportion would also lead to improvements in digital financial 
inclusion (although the magnitude would be smaller).

	• The efficiency of traditional providers also matters. More inefficient bank-
ing systems (with higher overhead costs to total assets) are associated with 
more digital financial inclusion.

Source: IMF staff calculations (see Annexes 2 and 5).
Note: The charts indicate the expected mean level of digital usage index, conditional on the level of digital infrastructure and traditional financial usage indices. 
Conditional means are calculated based on pooled regressions using the data for 2014 and 2017, holding other explanatory factors at their mean level.

Figure 13. Marginal Effect of Digital Infrastructures and Financial Familiarity on Digital Financial Inclusion, 2014–17
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	• The usage of fintech payment services is higher where there is already a 
high usage of traditional financial services. This could reflect higher finan-
cial literacy, as well as trust in the financial system in general.3

	• Institutions matter, at least for the development of mobile money agents, 
and the quality of governance is positively associated with the availability of 
mobile money agents.

	• Finally, a more consumer-friendly environment (i.e., higher mobile 
money regulation index) is, as expected, associated with greater adoption 
of mobile money.

	• On the credit side, our work on marketplace lending indicates that 
the availability of borrower information and higher protection of legal 
rights tend to support the emergence and development of fintech 
credit (Annex 3).

The priorities in promoting digital financial inclusion should depend on 
country circumstances. For example, for countries where traditional access is 
low, there is room to improve financial inclusion through fintech, irrespec-
tive of the level of usage. Conversely, for countries where traditional usage is 
low, enhancing financial literacy and, more broadly, familiarity with financial 
services, is essential to support financial inclusion, irrespective of access.

The experience with the COVID-19 crisis underscores the importance of 
promoting digital services to the most needy. Fiscal policy should include 
investment in digital infrastructure such as access to electricity, mobile, and 
internet coverage, digital ID among others (IMF 2020a). In some coun-
tries where digital access is higher, the crisis could provide the needed push 
to accelerate initiatives already in the pipeline in areas related to building 
conducive regulatory and institutional frameworks. These efforts should be 
complemented by the promotion of consumer and data protection, cyberse-
curity, interoperability, and financial and digital literacy.

3This could also reflect complementarities between mobile banking and formal traditional banking; for 
instance, in many sub-Saharan African countries mobile financial services have to be backed by a for-
mal bank account.
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Regulators around the globe have begun to assess the fintech-related risks 
and formulate policies, and these should be accelerated during and after the 
COVID-19 crisis. At the international level, the Financial Stability Board 
(FSB) has concluded that fintech and Big Tech do not yet present systemic 
risks (FSB 2017, 2019). At the same time, it is worth recalling that the push 
for financial inclusion without proper regulation contributed to the 2008 
global financial crisis. The development of digital lending is already raising 
concerns about predatory lending practices in some countries, which could 
become even more prevalent in the ongoing COVID-19 crisis (Faux 2020). 
For instance, fintech borrowers who are unable to make loan repayments 
due to sudden loss of income, might be subject to aggressive debt collection 
practices and high late payment/default fees. In Indonesia, the Financial 
Services Authority has identified and closed down more than 1,000 illegal 
peer-to-peer lenders recently that were offering prohibited financial services 
or operating without a proper license. Therefore, a sound policy approach at 
both the global and domestic level is crucial (IMF 2019a). Global cooper-
ation is needed to mitigate risks related to the possible emergence of global 
monopolies such as the Big Techs, regulatory arbitrage and race to the 
bottom, cross-border activities, cybersecurity, and money laundering (IMF 
2019b, 2018a). At the domestic level, the list is also long: it includes pro-
tecting data; preventing cyber risk (UK Financial Conduct Authority 2018); 
facilitating digital infrastructure; strengthening regulatory and supervisory 
frameworks; upgrading payment and securities settlement systems; ensuring 
standardization and interoperability; and developing effective user protection 
and contingency planning.

Risks that fintech might pose to financial inclusion itself—both digital and 
traditional—have been much less explored. The risks mentioned above were 
also present in the mind of the stakeholders we interviewed. But, as discussed 
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below, the extent to which fintech could put financial inclusion itself at risk 
has been much less explored to date.

Could Fintech Create Direct Risks to Financial Inclusion?

Reaping the benefits of fintech requires a minimum level of investment and 
those who do not have the means may find themselves financially excluded. 
Investment here includes “tech capital” (e.g., mobile phones, internet access) 
as well as the human capital required to use digital financial services. As 
fintech develops and becomes more sophisticated, uneven access to the 
needed physical infrastructure, or insufficient human capital, could create 
a new source of financial exclusion, notably among women, the poor, and 
the elderly, in both EMDEs and advanced economies (G20 2019). The 
COVID-19 shock has induced a strong shift toward digital financial services, 
a trend that could exacerbate financial exclusion of those groups left behind. 
Moreover, “easy” digital credit creates risks for people with limited financial 
literacy (Kaffenberger, Totolo, and Soursourian 2018).

The use of big data analytics could become a source of financial exclusion 
if the initial data entry is biased, or if algorithms are imperfectly calibrated. 
Fintech firms’ use of big data and algorithms to profile consumers can allow 
them to reach customers who, until then, had been excluded from the tra-
ditional financial sector because of no or limited credit history (Bazarbash 
2019). But there are concerns that it may also entrench biases present in 
historical data, and this in turn could perpetuate the unfair treatment—and 
exclusion—of some categories of consumers. While the concern is present 
everywhere, the issue has been mostly studied in the case of digital lending 
in the United States, where disparate treatment and fair lending violations 
on the basis of customers’ characteristics has been identified as a risk (Jag-
tiani and Lemieux 2017; FinRegLab 2019). Furthermore, the unprecedented 
economic impact brought by the COVID-19 shock will likely test the reli-
ability of existing models and indicators in the downturn, potentially requir-
ing adjustments and recalibrations. The Financial Action Task Force (FATF) 
standard on ML/TF promotes a risk-based approach that encourages coun-
tries to design measures that meet the national goal of financial inclusion 
without undermining the measures that exist for fighting ML/TF. However, 
an improper or disproportionate implementation of the risk-based approach 
to ML/TF, including through the use of big data analytics, may aggravate 
financial exclusion (e.g., blanket exclusion of categories of customers associ-
ated with higher risks of terrorist financing).

Financial inclusion through fintech could be more procyclical than financial 
inclusion through traditional means, as is already being observed in some 
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regions following the COVID-19 crisis. The small size of fintech credit limits 
the potential impact of a fintech credit cycle on the economy. But fintech 
lending is growing rapidly, in part because the automation of credit deci-
sions makes credit extension more frequent and much faster. Insofar as credit 
provision based on large and frequently updated datasets allows for a robust 
evaluation of creditworthiness, such credit could be resilient to the economic 
cycle. At the same time, automation could also lead to procyclicality—to 
the extent that algorithms do not substitute for long-term relationship with 
clients, more automated credit decisions could also lead to faster contrac-
tion during a downturn (Carstens 2018). The procyclicality could further 
be exacerbated by the tightening of funding conditions of fintech lenders, 
as some are starting to experience during the current health crisis. Many of 
these firms are new and less established, with less liquidity and balance sheet 
buffers. They could retrench their operations more sharply in downturns, 
curtailing access to financial services for SMEs and low-income households 
disproportionately.1 If this results in consolidation, the fintech industry could 
become more concentrated with a few large firms emerging as dominant 
players. Finally, where fintech (and Big Tech) companies intermediate small 
deposits, banks funding structure may become more dependent on wholesale 
deposits, which could be more volatile. Swings in bank funding could lead 
to contraction in credit, with could be particularly detrimental to the mar-
ginal borrowers. Altogether, these effects could lead to procyclical swings in 
financial inclusion.

Could Fintech Create Indirect Risks to Financial Inclusion?

As fintech develops, the microfinance institutions and small banks that have 
traditionally catered to the financially vulnerable may suffer. Some of those 
financial institutions—including, in many cases, the traditional money lend-
ers in low-income countries—embraced the digital transformation early on, 
collaborating with fintech companies. But the pressure from fintech could 
put the business models of the laggards at risk: digital credit and saving solu-
tions, fully online banks, or money transfer solutions are making inroads into 
some of their business lines. These institutions have less resources to respond 
to competitive pressures they face from nimble fintech companies. If they 
were to scale back their operations before fintech companies have sufficiently 
scaled up, the risk of financial exclusion could increase. The COVID-19 
crisis could increase this risk: in addition to their clients being likely to be hit 
harder by the economic fallout of the pandemic, many microfinance insti-
tutions lack the expertise and resources to expand digital operations at least 
in the near term.

1There is already some evidence of this happening in some countries, such as in Indonesia: https://​www​.ft​
.com/​content/​8992491e​-8c83​-4b02​-81a6​-b122a0633918​?shareType​=​nongift
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A loss of trust in digital technologies could setback progress in financial 
inclusion. The progress in digital financial inclusion rests on the delicate bal-
ance of convenience provided by the technology and trust placed by custom-
ers in fintech. For instance, the increased availability of personal data can play 
an important role in facilitating identification of the people most adversely 
impacted by the COVID-19 crisis, such as by mobile wallet providers in 
China and Kenya. However, loopholes or fraud in the handling of private 
data can erode trust. Data privacy or cyber security concerns might prompt 
consumers to look for ways to reduce fintech companies’ access to their data, 
thereby reducing the ability of fintech to support financial inclusion. Recog-
nizing these risks, some regulators noted that a code-of-conduct directive for 
fintech firms was in order, especially those dealing with retail customers.

Inadequate user protection could also undermine digital financial inclusion. 
Households must trust that mobile money or e-wallets are a reliable means 
of payment. However, risks exist. The mobile money operator could go 
bankrupt. Alternatively, the bank holding its funds as deposits (which are 
the aggregation of mobile money users’ funds) could fail. In these scenarios, 
mobile money users may not fully recover their balances. However, some 
of these risks can be mitigated. Legal structures ensuring the segregation of 
customer funds from other creditors of the mobile money operator should be 
explored. Also, customer funds should be invested in highly safe and liquid 
assets and should be diversified across the safest banks to the extent they are 
held as deposits of the mobile money operator. Another option is for central 
banks to require that mobile money operators hold customer funds as central 
bank reserves.2

2China, Peru, the Philippines, and Thailand require that the e-float be deposited at the central bank. Adrian 
and Mancini-Griffoli (2019) refer to this scheme more generally as synthetic CBDC (sCBDC for short). 
sCBDC is a public-private partnership allowing the private sector to interact with customers and innovate on 
the technological front, while central banks regulate the system and ultimately provide trust.
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As fintech develops, policymakers are facing questions relevant for inclusive 
growth, financial stability, and regulation. The G20 has identified the need 
to “provide an enabling and proportionate legal and regulatory framework 
for digital financial inclusion” as one if its High-Level Principles for Digital 
Financial Inclusion (G20 2016), and there is an active effort by all stakehold-
ers, including think tanks, to think through the contribution of regulation to 
the safe development of fintech which preserves financial integrity (Staschen 
and Meagher 2018). This is an important point, as fintech is often allowing 
the development of unregulated substitutes to highly regulated activities, such 
as currency issuance or consumer finance. Currently, there are no internation-
ally agreed regulatory standards, but country authorities around the globe are 
responding, with China, India, Mexico, Singapore, and the United King-
dom, among the countries that are taking a more proactive role. The United 
Nations Secretary-General’s Special Advocate for Inclusive Finance for Devel-
opment (UNSGSA 2019) identifies several preconditions for raising digital 
financial inclusion safely and competitively. These include data privacy, cyber-
security, digital identification, fair competition, physical infrastructure (agents 
network, connectivity, interoperability), and financial and digital literacy. 
Though a tall order, it provides a clear set of goals for policymakers to pursue.

In this context, ensuring high-quality supervision and regulation, particularly 
of nonbank financial institutions is important. Supervisors have recognized 
the need to adapt regulatory approaches that strike the right balance between 
enabling financial innovation and addressing challenges and risks to financial 
integrity, consumer protection, and financial stability. Examples include the 
adoption of mechanisms such as innovation hubs and, where appropriate, 
regulatory sandboxes. Importantly, regulation should remain proportionate to 
the risks and should support the safe use of innovative technologies (Taylor 
and others 2020).
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It is becoming imperative that international agreements are needed to address 
data privacy, cybersecurity, cross-border digital currencies, and digital iden-
tification. A valuable benefit of fintech: it offers the ability to conduct trans-
actions securely and cheaply. But it is important to guard against misuse, 
such as ML/TF. Some progress is in the works: for instance, the FATF has 
revised its standards to respond to the real risks that the use of virtual assets 
can pose. But developing other standards will be difficult, given large dif-
ferences across countries on what such standards should entail (for instance, 
national preferences regarding information sharing and data privacy can 
diverge widely).1

International agreements are also needed related to anti-trust laws to ensure 
adequate competition in the fintech and overall financial services sector. Big 
Tech firms such as Alibaba, Amazon, Apple, Facebook, Google, and Tencent 
bring value in terms of speed, efficiency, and economies of scale. At the same 
time, with their global footprint and funding advantages, they could easily 
put smaller companies out of business and be formidable competitors to 
established financial institutions. With an abundance of cash and business 
lines that fit well with the COVID-19 demands, Big Techs are doubling 
down on acquisitions and research and development.2 With smaller com-
panies being hard hit by the tighter funding conditions, it is important to 
ensure that the fintech landscape remains sufficiently competitive after the 
COVID-19 crisis. Furthermore, the entry of Big Tech companies is rais-
ing questions from a number of perspectives (loss of sovereignty, cost of 
global monopolies, and others). On the policy side, there is a concern that 
small countries and their regulatory policies could ultimately be captured 
by these giants.

Financial and digital literacy is as much of a scarcity in advanced econo-
mies as in EMDEs. Emerging markets with younger populations seem to be 
adapting to fintech much better than aging advanced economies. But com-
mon across regions is the fact that few countries mandate courses in financial 
literacy in high school or college. One country official in an emerging market 
reported introducing such a course as a high school graduation requirement, 
but then pointed out that they quickly ran out of teachers who had the quali-
fications or experience to teach high school students. Challenges for countries 
with larger populations, remote regions, or cultural resistance to the use of 
digital communication means, remain immense. Authorities should under-
take measures to increase financial and digital literacy, including through 
creating incentives for private digital service providers to educate customers.

1See Carrière-Swallow and Haksar (2019) for a discussion of the risks posed by international fragmentation 
of data policies, and the need for dialogue and cooperation to avoid such an outcome.

2In the first quarter of 2020, total research and development spending at five big Big Techs―Amazon, Face-
book, Apple, Alphabet, and Microsoft ― increased by 17 percent from the first quarter of 2019.

The Promise of Fintech: Financial Inclusion in the Post COVID-19 EraThe Promise of Fintech: Financial Inclusion in the Post COVID-19 Era

40

©International Monetary Fund. Not for Redistribution



There are also several macrofinancial risks related to fintech that need to be 
addressed. Fintech adds to the interconnectedness of the financial system and 
brings banks and (often unregulated) nonbanks even closer, posing risks for 
both. Even when fintech companies are unleveraged, they could be affected 
by spillovers from turbulences in the banking or capital markets. And that, 
in turn, could put financial inclusion at risk. Finally, fintech could lead to 
“excessive” financial inclusion (such as the US subprime lending crisis or the 
more recent rise in default rate to nearly 20 percent on mobile bank loans in 
Kenya) when access to credit grows under insufficient regulation and super-
vision.3 In crafting new laws, it would be important to ensure proportional-
ity in regulation of small fintech firms (Adrian and Mancini-Griffoli 2019), 
while being mindful that unsecured digital credit combined with the light 
regulation of some digital financial service providers may raise complex issues 
of crisis management. These issues are even more relevant as fintech com-
panies go through the economic downturn triggered by the pandemic. For 
instance, individuals may seek fast access to credit, including digital credit, to 
meet immediate living expenses. This practice may expose consumers to less 
scrupulous credit providers, unfavorable terms and conditions, and increase 
over-indebtedness.

Fintech’s potential to help counter the impact of the COVID-19 pandemic 
and support the eventual economic recovery is large but cannot be taken for 
granted. Fintech is proving to be a useful tool in ensuring access to finan-
cial services and helping deliver governments’ support measures. Its role in 
the recovery phase, however, will depend on the industry’s resilience to the 
shock and how the fintech landscape evolves post-COVID-19. As more date 
becomes available, it would be useful to examine the relationship between the 
adoption of digital financial services and how well economies are absorbing 
the COVID-19 shock and recovering post-COVID.

Are digital financial services closing gender gaps? Women face multiple 
obstacles in accessing finance, including because of lower literacy and numer-
acy, lack of documentation, family responsibilities, or social attitudes (Sioson 
and Kim 2019). Although some of those obstacles may also affect men, they 
tend to be more important for women. Fintech solutions appear particularly 
well adapted to the constraints women face—the interfaces are being increas-
ingly designed to be consumer-friendly and digital finance does not require 
physical presence to access financial services (Jack and Suri 2016). When a 
face-to-face interaction is needed, e.g., to cash in or cash out, mobile money 
or bank agents are easily accessible. The AFI identified leveraging digital 
financial services as one of the top action points to address gender gaps in 

3Excessive financial deepening is also connected to inequality (Čihák and Sahay (2020); the IMF MD’s 
speech in January 2020: https://​www​.imf​.org/​en/​News/​Articles/​2020/​01/​17/​sp01172019​-the​-financial​-sector​-in​
-the​-2020s​#_edn7).
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financial inclusion (AFI 2017). A forthcoming IMF study is looking at the 
evidence on fintech in bridging gender gaps (Khera and others 2020).

A final thought for policymakers is whether fintech for financial inclusion 
requires additional consideration from a political economy perspective. GDP 
growth, notwithstanding its limitation, is currently viewed as the leading 
indicator for measuring the well-being of an economy. But should there 
be equal concern if new technology, such as fintech, does not serve large 
segments of the lower-income society, even if the positive impact on GDP 
is large? Minimizing the risks of fintech to financial exclusion takes a new 
meaning if the political cost and social implications of ignoring the “small 
guy” is high, evidenced by the social unrest in many countries during the 
COVID-19 crisis. Indeed, high or rising inequalities of income and wealth, 
in part attributed to new technology, is becoming a major source of con-
cern in a number of countries, which will likely exacerbate during the post 
COVID-19 era, unless financial exclusion is addressed. The silver lining is 
that—with careful regulation and supervision, as well as addressing the sev-
eral constraints that the expansion of financial inclusion faces—countries can 
attain the promise of fintech to serve greater proportions of the population in 
realizing their dreams of upward mobility.

The Promise of Fintech: Financial Inclusion in the Post COVID-19 EraThe Promise of Fintech: Financial Inclusion in the Post COVID-19 Era

42

©International Monetary Fund. Not for Redistribution



We conducted interviews with more than 50 companies, focusing on regions 
and countries in which fintech companies are active. The companies vary 
in size and activity (e.g., payments, credit, insurance, and stock trading). 
Incumbents and tech companies were also interviewed to get a compre-
hensive picture.

Interviews were also conducted with the following authorities: The Bank 
of England, the Financial Innovation Bureau of the Korean Financial Ser-
vices Commission, the Luxembourg regulators and Malaysian regulator, the 
Superintendency of Perú, and the central banks of China, Indonesia, Kenya, 
Morocco, Rwanda, Sierra Leone, and Uganda.

Finally, the outreach activities also involved meeting with the Korea Fintech 
Association, the National Payment Corporation of India (NPCI), the Alli-
ance for Financial Inclusion, the NITI Aayog (India) and former officials of 
the Reserve Bank of India, and the Gates Foundation.

Annex 1. Outreach and Interviews
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Company Name Country Main activity
1debit Inc. (“Chime”) U.S. Digital Bank
Activehours, Inc. (“Earnin”) U.S. Domestic Payday P2P Lending
Ant Financial Services Group China Online payment services provider
Aye Finance Private Limited India Nonbank digital credit provider
Bank Zero South Africa Digital bank
Barclays Bank Kenya Kenya Bank
Branch International, Inc. U.S. Digital credit provider to emerging markets
Cape Innovation and Technology Initiative South Africa Tech incubator
CapFloat Financial Services Private Limited India Nonbank digital credit provider
CBA Bank Kenya Bank
Cellulant Kenya Digital payments service provider
Click2Sure Intermediaries Proprietary Limited South Africa Digital insurance provider
Data Integrated Kenya Digital payments service provider
DIFC Fintech Hive UAE Fintech accelerator
First Community Bank Kenya Bank
Funding Circle Holdings Plc U.K. Digital credit provider to SMEs
Hippo Analytics Inc. (“Hippo Insurance”) U.S. Digital insurance provider
Honest Fund Co., Ltd Korea Marketplace lending platform
Indifi Technologies Pvt. Ltd India Digital credit provider to SMEs
Jambopay Kenya Digital payments service provider
Jumo World Limited South Africa Digital credit provider
Kakao Pay Corp. Korea Mobile payment and digital wallet service provider
KB Kookmin Bank Korea Bank
KCB Bank Kenya Bank
LendingClub Corporation U.S. P2P Lending
LendInvest Limited U.K. Online mortgage lender and investing platform
Mastarcard U.S. Payments service provider
MatchMovePay Pte. Ltd Singapore Digital payments provider for enterprises
M-DAQ Pte. Ltd Singapore Platform service provider. Allows to prices and trades exchange-

traded products in a multitude of currencies
Microsoft Limited U.K. Technology and software company
MoneyMatch Sdn Bhd Malaysia Cross-border payments company
NISA finance (Pty) Limited South Africa Online invoice and purchase order financing platform
Nova Credit Inc. U.S. Credit Rating Conversion for U.S. immigrants
OCA (Open Capital Advisors) Kenya Financial services and strategy consulting firm
One Mobikwik Systems Private Limited India Digital payment services provider
Onfido Limited U.K. RegTech
Open Financial Technologies Private Limited India Digital bank
PayPal Holdings, Inc. U.S. Digital payments and credit provider
PayTabs Saudi Arabia Digital payments service provider
Paytm Mobile Solutions Private Limited India Payments services provider
People’s Fund Loan Co., Ltd Korea Marketplace lending platform
Poynt Co. U.S. Digital payments service provider
PrimeKeeper Malaysia Digital payments service provider
Razorpay Software Private Limited India Digital payments service provider
Samsung Electronics Co., Ltd Korea Largest Korean conglomerate, developer of Samsung’s fintech 

payments solution
SC Ventures Singapore Innovation, ventures and fintech investments unit of Standard 

Chartered Bank
Shinhan Bank Co., Ltd Korea Bank
Social Finance, Inc. U.S. Digital credit provider
Suade Labs Limited U.K. RegTech
TALA Kenya Digital credit provider
Thisisme South Africa Digital identity verification and due diligence platform
Tyme Bank Limited South Africa Digital bank
Uala Argentina Mobile personal financial management services provider
Uprise.Africa South Africa Equity crowdfunding platform
Viva Republica Co., Ltd (“Toss”) Korea Mobile financial services platform
Wazinsure Kenya Digital insurance provider
Woori Bank Developer Lab Korea Fintech startup accelerator
Yoco Technologies (Pty) Limited South Africa Point-of-sale payments provider for small businesses
Zerodha Commodities Private Limited India Online stock trading platform
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We construct a comprehensive financial inclusion index for each of the 
52 developing and emerging economies in our sample, composed of both 
traditional and fintech-driven financial inclusion, spanning across two 
years—2014 and 2017. A three-stage principal component analysis (PCA) 
is used to construct the financial inclusion indices. In the first stage, the 
sub-indices for “access” and “usage” categories in both traditional (​​FI​ T​ a ​​, ​​FI​ T​ u ​​) 
and fintech-driven component (​​FI​ F​ a ​​, ​​FI​ F​ u​​) are constructed based on selected 
variables listed in Annex Table 1, where the weights assigned to each variable 
are in Annex Figure 1.

A second-stage PCA then combines these access and usage indices—
separately for traditional and digital—derived in the first stage, which gives 
the index for overall traditional and fintech-driven financial inclusion, indi-
vidually. ​∝​ and ​β​ are the weights assigned to each sub-component, i refers to 
the country, and ​​tϵ​(​​2014, 2017​​) corresponds to each of the two years.

​​​​(​​FI​ T​​​)​​​ it​​  = ​ β​ 1​​ ​​​(​​FI​ T​ a ​​)​​​ it​​ + ​β​ 2​​ ​​​(​​FI​ T​ u ​​)​​​ it​​ + ​e​ it​​​

​​​​(​​FI​ F​​​)​​​ it​​  = ​ α​ 1​​ ​​​(​​FI​ F​ a ​​)​​​ it​​ + ​α​ 2​​ ​​(​​ ​FI​ F​ u​​)​​​ it​​ + ​μ​ it​​​

If the model is well specified, E(e) = 0 and E(​μ​)= 0, and the variance of the 
error term is relatively small compared to the variance of traditional and digi-
tal financial inclusion, respectively.

Finally, comprehensive financial inclusion index (​​FI​)​​​​ is computed by apply-
ing PCA on the two indices, traditional financial inclusion index and 

Annex 2. Measuring Financial Inclusion
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Annex Table 1. Selected Variables for Financial Inclusion Indices 
Comprehensive Financial Inclusion Index

Traditional Financial Inclusion Index Digital Financial Inclusion Index
Access Data Source Weight Access Data Source Weight
Access to bank infrastructure 0.25 Access to digital infrastructure 0.125
Number of ATMs per 100,000 adults IMF FAS Mobile subscription per 100 people ITU
Number of Branches per 100,000 
adults

IMF FAS % of population who have access to 
internet

ITU

Number of registered mobile 
money agents per 100,000 adults

GSMA; IMF 
FAS; staff 

est.

0.25

Usage 0.25 Usage 0.125
% of adults with a financial institution 
account

WB Findex % of adults who have a mobile 
account

WB Findex

% of adults who save at a financial 
institution

WB Findex % of adults who use internet to pay WB Findex

% of adults with debit cards WB Findex % of adults who use mobile phone to 
receive salary or wages

WB Findex

% of adults who received wages 
through a financial institution account

WB Findex % of adults who use mobile phone to 
make utility payments

WB Findex

% of adults who use a financial 
institution account for utility

WB Findex

Source: IMF staff calculations.
Note: “Weight” is the weight of the variable in comprehensive index of financial inclusion. IMF FAS 5 IMF Financial Access Survey; 
ITU 5 International Telecommunication Union; WB Findex 5 World Bank Global Findex Database.

Source: IMF staff calculations.
Note: FI = financial inclusion.

Annex Figure 1. First Stage Principal Components Analysis: Weights
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fintech-driven financial inclusion index, in the last stage, where ​ω​ is the 
weight assigned to each of the two subcomponents.1

​​FI​ it​​  = ​ ω​ 1​​ ​​​(​​FI​ T​​​)​​​ it​​ + ​ω​ 2​​ ​​​(​​FI​ F​​​)​​​ it​​ + ​ω​ it​​​

To avoid extreme values in variables driving the highest and lowest scores, 
each variable is winsorized before applying PCA, with cutoff levels at 2nd 
and 98th percentile. All indices are normalized between 0 and 1 across 
all countries and years, in which the value of 1 indicates the country in 
that year has the highest level of financial inclusion among countries and 
across all years.

Annex Table 2 shows the Loadings in the first component. Annex Table 3 
shows, in a cumulative way and by type and dimension of financial inclusion, 
the amount of the total variance explained by the different components. See 
Khera and others (2020) for further details. 

1The purpose of dividing the overall set of financial inclusion into various sub-indices is the following: 1) the 
various sub-indices provide disaggregated information on financial inclusion, which is useful for policy anal-
ysis, and 2) since the sub-indices contain highly inter-correlated indicators, we estimate the sub-indices first, 
rather than estimating the overall index in one stage with all the indicators at the same time. This is a preferred 
strategy because PCA is biased toward the weights of indicators, which are highly correlated with each other. 
Applying the three-stage PCA helps minimize this problem.

Annex Table 2. Principal Component Analysis: Loadings
Access (Traditional) PC1
ATM per 100,000 population
bank per 100,000 population

0.7071
0.7071

Usage (Traditional) PC1
Account at an F.I (%)
Saving at an F.I (%)
Debit Card (%)
F.I account for wages (%)
F.I account for utility (%)

0.4842
0.3954
0.4820
0.4551
0.4120

Access (Fintech-driven) PC1
Electricity (%)
Internet (%)

0.7071
0.7071

Usage (Fintech-driven) PC1
Mobile account (%)
Use internet to pay (%)
Mobile for wages (%)
Mobile for utility (%)

0.5130
0.3722
0.5356
0.5580

  Source: IMF staff calculations.
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Annex Table 3. Cumulative Variance Explained by Principal Components
Access (Traditional) Access (Fintech-driven)
PC1 0.7982 PC1 0.7884
PC2 1.0000 PC2 1.000

Usage (Traditional) Usage (Fintech-driven)
PC1 0.7759 PC1 0.7495
PC2 0.8986 PC2 0.9311
PC3 0.9623 PC3 0.9774
PC4 0.9849 PC4 1.0000
PC5 1.0000

Access and Usage (Fintech-driven)1

PC1 0.5435
PC2 1.0000

Traditional Financial Inclusion Index Fintech-driven Financial Inclusion Index
PC1 0.8448 PC1 0.5000
PC2 1.0000 PC2 1.0000

Overall Financial Inclusion Index
PC1 0.6083
PC2 1.0000

Source: IMF staff calculations.
1Note that for the fintech-driven financial inclusion index, mobile money agents could not be combined with the other fintech access indicators in 
the first stage PCA. Doing so would assign a negative weight to mobile money agents as it is negatively correlated with access to the internet and 
to mobile subscription. Hence, mobile money agents are added at the second stage, as an additional step, for the construction of fintech-driven 
index.
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Question: We explore drivers of digital lending across countries, focusing 
on marketplace lending.1 We ask the following questions: What is the role 
of basic infrastructure—technology, information, legal—in the develop-
ment of marketplace lending? Does digital credit2 develop in countries with 
more developed financial sector or does fintech lending complement lack 
of access to finance? Does marketplace lending overcome geographical 
barriers in access to credit? Do features of banking sector matter for mar-
ketplace lending?

Hypotheses:

	• Economic development: Higher income per capita is expected to increase 
demand for credit in general, including demand for marketplace lend-
ing. Similarly, from a supply-side perspective, investment demand aris-
ing from higher income per capita could drive the development of new 
forms of lending.

	• Internet: marketplace lending is positively related to the share of popula-
tion using internet. As the operating platform of marketplace lending is 
internet, more established internet services would be expected to enable 
greater marketplace lending activity.

	• Information: marketplace lending is positively related to easier and wider 
access to credit information through credit registries. Information (partic-

1Marketplace lending involves source of financing that are at least partially open to the public, therefore also 
including platforms that contribute their own funds in addition to public investors. Our study does not include 
Big Tech lending (such as credit by e-commerce platforms), digital lending by banks and by mobile platforms 
as none of these models are open to public.

2In this section, we refer to marketplace lending as fintech credit, and marketplace lending to consumers as 
fintech consumer credit, and marketplace lending to businesses as fintech business credit.
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ularly hard information) plays a key role in credit assessment and fintech 
lending (Bazarbash 2019).

	• Legal infrastructure: marketplace lending is positively related to the 
strength of legal rights. A stronger legal infrastructure is key in enforcing 
the loan contract and dealing with insolvency, which in turn enables credit.

	• Financial development (depth): marketplace lending is negatively related 
to the depth of credit provided by traditional lenders (banks). Because it 
opens access to credit to the underserved population and businesses, digital 
lending is expected to flourish particularly where traditional lending is 
underdeveloped.

	• Financial development (access): lending is typically positively related to 
financial access. However, the measure of access available to cover all the 
countries of our sample relates to banks and ATMs, and doesn’t include 
digital access; this should weaken the relation between lending and access.

	• Financial development (efficiency): marketplace lending is ambiguously 
related to the efficiency of the banking system (covered by the index). 
Lower financial efficiency—reflected by elevated spreads and hence more 
expensive borrowing—could increase demand for alternative financing 
(negative relationship). However, if elevated spreads reflect a worsening in 
the credit risk of borrowers, then the relationship would be positive.

	• Geographical barriers: marketplace lending is negatively related to the 
geographical presence of bank branches. As lending takes place in a branch-
less way, digital lending can expand where there are geographical barriers to 
entry by banks.

	• Features of the Banking Sector (structure, profitability, asset quality): 
marketplace lending is ambiguously related to features of banking sector. 
More concentrated banking could indicate market imperfections and lead 
to more marketplace lending. By contrast, it could mean digital lenders are 
subject to growth and entry barriers. Profitability and asset quality are sub-
sets of the financial efficiency index and depending on whether the reason 
for their change is banking sector-specific or general could have different 
impacts on marketplace lending.

Country sample and years: We use a panel of 105 countries 
during 2015–17.

Data source: Data for marketplace lending are provided by the Cambridge 
Centre for Alternative Finance (CCAF). It is the most comprehensive global 
data set on alternative finance.

Regression approach: We build a fixed-effect panel regression model with 
country and year fixed effects. The baseline specification is:
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​​Y​ it​​  = ​ β​ i​​ + ​γ​ t​​ + 𝛃 ​X​ it​​ + ​ε​ it​​​	 (1)

where

	• ​​Y​ it​​​ is the logarithm of the size of marketplace lending in a country as a 
share of the country i’s nominal GDP at year t. Separate regressions are run 
for total, business, and consumer fintech credit.

	• ​​β​ i​​​ is the country fixed effect accounting for any country-specific 
level differences.

	• ​​γ​ t​​​ is the time fixed-effect to control for international factors that 
affect all countries.

	• ​​X​ it​​​ collects fintech credit drivers: PPP GDP per capita, internet users, 
depth of credit information, strength of legal rights, three sub-indices for 
financial development (depth, access, and efficiency), bank branches per 
1,000 square kilometers and features of banking sector (concentration, 
return on assets, and share of nonperforming loans relative to gross loans).

Results: Annex Table 4 displays the results of panel regression estimates 
for total fintech lending. For more detailed results, refer to Bazarbash 
and Beaton (2020).

Annex Table 4. Drivers of Total Fintech Credit
Panel regression with country and time fixed effects. The dependent variable is the logarithm of fintech credit to GDP. 
Sample: 2015–17.

(1) (2) (3) (4) (5) (6) (7)
Log (PPP GDP per capita) 7.113** 8.007** 8.054** 9.026*** 8.908*** 13.46** 6.119**
Internet users (% of population) 3.541*** 3.539*** 3.786*** 3.881*** 5.299*** 4.099***
Depth of Credit Information 0.251 0.247 0.173 21.086 0.466***
Strength of Legal Rights 0.298 0.329 0.322 4.742*** 0.762
Financial Development of Institutions–Depth 23.363*** 23.528*** 24.893*** 23.379***
Financial Development of Institutions–Access 0.326 0.584 2.628 1.124
Financial Development of 
Institutions–Efficiency

20.0237 20.0379

Number of Bank Branches (per 1000 km2) 20.692
Bank Concentration (top 5 banks) 20.295
Return on Assets of Banks 0.0444
Non-Performing Loans of Banks 20.784*
Constant 22.569*** 23.782*** 23.744*** 23.414*** 24.434*** 210.07*** 24.175***
Observations 210 209 206 205 189 102 180
R-squared 0.463 0.542 0.546 0.580 0.630 0.589 0.634
Number of Countries 105 104 103 102 92 58 83

Source: IMF staff calculations.
Note: All explanatory variables are standardized. We use the standard Newey West standard errors and do not cluster the standard errors by 
country or time in the baseline. As a robustness check, we tried clustering by country, and the results remained almost identical to the baseline. 
R-squared includes the time and country fixed effects. Robust standard errors in parentheses. *** p , 0.01, ** p , 0.05, * p , 0.1.
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Question/motivation: Does greater fintech-driven (digital) financial inclu-
sion in payments translate into higher economic growth? We know that tradi-
tional financial inclusion in payments increases economic growth (Sahay and 
others 2015a). We are interested in exploring whether this relationship also 
holds for fintech-driven financial inclusion, and if and how does its economic 
impact differ from traditional financial inclusion.

Methodology: We use a cross-country ordinary least square (OLS) esti-
mation, relating our indices of financial inclusion—traditional and digi-
tal indices—at one point in time to subsequent growth over the periods 
2011–18 and 2014–18. The baseline estimation equation is as follows:

​​​​y ̇ ​​(​​i​)​​​ 2011−18​​  = ​ β​ 0​​ + ​β​ 1​​ ​FI​(​​i​)​​​ T,2011​​ + ​β​ 2​​ ​FI​(​​i​)​​​ F,2011​​ + ​β​ 3​​ ​X​(​​i​)​​​ 2011​​ + ε​(​​i​)​​​​

where ​​​​​​y ̇ ​​ is real GDP growth, i corresponds to the 52 developing and emerg-
ing economies in our sample, and ​ε​ is the error term. To address the issue of 
potential reverse causality, we relate “initial” financial inclusion index—for 
both traditional ​​​(​​ ​FI​(​​i​)​​​ T​​​)​​​​ and fintech-driven ​​​(​​ ​FI​(​​i​)​​​ F​​​)​​​​ indices—to growth in 
the subsequent periods.1 The vector of control variables (​​X​(​​i​)​​​)​​​​, corresponding 
to the initial period, includes:

	• Level of economic development: log of GDP per capita (source: IMF World 
Economic Outlook)

	• Government consumption as a percentage share of GDP 
(source: World Bank)

1For the growth regression over the period 2011–18, we assume that the level of fintech-driven (digital) 
financial inclusion in 2011 to be the same as 2014, due to data limitations.
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	• Foreign direct investment (FDI) as a percentage share of GDP (source: 
IMF World Economic Outlook)

	• Inflation: annual percentage change in consumer prices (source: IMF World 
Economic Outlook)

	• Level of financial depth: log of private credit as a percentage share of GDP 
(source: World Bank Development Indicators)

	• Dummy variables for regional grouping: Asia, Middle East and Central 
Asia, Latin America, emerging Europe, sub-Saharan Africa

Robustness checks and additional analysis: We conducted a range of 
robustness checks and some additional analysis, including:

	• Estimating the contribution of fintech credit: to analyze if fintech credit 
has an impact on growth, we add the logarithm of the total new origina-
tions of fintech credit as a share of nominal GDP in 2015 as an additional 
explanatory variable to the regression covering the period 2014–18. Esti-
mates indicate that the effect of fintech credit on growth is not statistically 
significant, while the impact of other variables remain the same as the 
baseline estimates.

	• Removing the cyclical effects in GDP: we replace the dependent vari-
able with the average of the detrended real GDP growth, by using 
Hodrick-Prescott (HP) filter to obtain the stationary series.

	• Estimating the contribution of comprehensive financial inclusion: we 
replace the fintech-driven financial inclusion index and traditional financial 
inclusion index with the initial level of comprehensive financial inclusion. 
Initial levels of comprehensive financial inclusion are found to have a pos-
itive impact on per capita GDP growth, but this impact is not statistically 
significant once an indicator of traditional financial sector depth (domestic 
private credit-to-GDP ratio) is added to the regressions.

	• Using the Financial Development Index (FDI) instead of private credit (% 
of GDP). The FDI is based on the database of Sahay and others (2015), 
updated at http://​data​.imf​.org/​fdindex.

	• Using the three-year averages (over 2009–11 and 2011–14) for govern-
ment consumption, FDI, and private credit (%GDP) instead of the ini-
tial period only.

In all cases, the results were similar to the baseline estimates. For a more 
detailed discussion, refer to Khera and others (2020).
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Question/motivation: What drives the adoption of fintech-driven financial 
inclusion in payments? Why do some countries have higher adoption rates 
than others? What is the relationship between the adoption of fintech-driven 
payments and the level of traditional financial inclusion in a country? In 
other words, is fintech-driven financial inclusion complementing or substitut-
ing traditional means of financial inclusion?

Methodology: When looking at the drivers of fintech-driven financial inclu-
sion, two aspect matter—the drivers of access (i.e. supply) and the drivers of 
usage (i.e. demand)—which we estimate using two separate regressions. The 
estimation procedure relies on two alternative approaches:

	• Ordinary least squares (OLS) regression: the drivers of access to fintech 
is estimated using an OLS regression, where mobile money agents (per 
100,000 adults) is the dependent variable.

	• Fractional logit regression: the drivers of fintech’s usage is estimated through 
a fractional logit regression (Papke and Wooldridge 1996), using our 
newly-computed fintech usage index (Annex 2). The fractional logit regres-
sion accounts for the fractional nature of the dependent variable (the finan-
cial usage index falls in the unit interval [0,1]), and handles the extreme 
values of 0 and 1 without having to manipulate the data.

The equations are estimated separately for 2014 and 2017, as well as jointly 
(pooled estimation). The results in the table below refer to the pooled regres-
sion. The sample consists of 52 low-income and developing economies for 
which we compute the financial inclusion index (Annex 2).

To account for the fact that access and usage of financial services go 
hand-in-hand, we use the digital usage index as one of the determinants for 
access to fintech services, and vice-versa. To avoid problems with endogeneity, 

Annex 5. Determinants of 
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we use the lagged values of the fintech usage index to explain its impact on 
fintech access (and vice versa). We draw from the existing literature for the 
selection of the other main determinants of financial inclusion:

	• Level of economic development: log of GDP per capita (source: IMF 
World Economic Outlook)

	• Financial sector efficiency: overhead costs to assets used as a proxy (source: 
World Bank Finstat)

	• Level of competition in the financial sector: bank concentration defined 
as assets of three largest commercial banks as a share of total commercial 
banking assets used as a proxy (source: World Bank Finstat)

	• Financial stability: log of NPL as a share of total gross loans used as a 
proxy (source: IMF Financial Soundness Indicators)

	• Governance/institutional quality: rule of law, scaled from 0 to 1 with 1 
signifying strongest rule of law, as an indicator of the perception of con-
fidence in the rules of the society used as a proxy (data source: World 
Justice Project)

	• Urban population: urban population as a share of total population (data 
source: World Bank Development Indicator)

To avoid reverse causality, we used one-period lagged values for the explan-
atory variables.
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