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1. Introduction

As a centuries-old industry, the banking industry has faced many challenges and crises
throughout history, coping with most of them without changing its business model
considerably. The past decade has been different: Traditional banking has been tested in a
way that may put at risk its long-run sustainability. Remarkably, there are three factors: a
low-interest-rate environment (LIRE), regulation and digitalization, and technological
advances, all three affecting the business models, profitability, and market structure (Carletti

et al., 2020).

The advent of the COVID-19 crisis has accentuated the previous LIRE and digitalization
trends. On the one hand, the low economic growth linked to this exogenous shock has
compelled monetary authorities worldwide to reduce interest rates to the lowest levels in
history and keep them there for an extended period. Since maturity transformation is one
of the primary income sources in the banking sector, the reduction of the interest margin
has affected profitability and has pushed financial institutions to rely on new fee-revenue

streams and other sources.

On the other hand, the pandemic has catalyzed financial technology (Fintech) adoption.
Many users have decided to switch from traditional banking to purely digital services,
particularly cashless payments and digital identification methods, aiming to reduce risk
exposure inherent to physical branches. Moreover, policies enacted by different governments
worldwide are based on social distancing and remote operations, playing fields in which
these institutions might have comparative advantages (Berg et al., 2020). Thus, Fintechs
have become a significant player in the digital payment environment by helping to disperse

cash transfers in isolated regions at lower costs and as a tool to perform risk management



strategies for households. In this sense, the incursion of Fintechs is menacing the

incumbent's business models, profitability, and long-run sustainability (Ferrari, 2016).

Although the challenges above are similar globally, there are critical differences in
developing countries. In Latin America, the net interest margins have been falling in the
past decade due to declining inflation, anemic growth, and economic shocks like in developed
countries. However, banks in this region have been benefiting from low-cost funding and
pricing power on high-vyielding loan portfolios, generating substantial interest rate margins
revenues. Therefore, Latin America outperforms other global areas in terms of returns on
equity (ROE), reaching average levels of 14%, more than doubling the 4-6% observed in
developed regions (McKinsey & Co, 2019). This outstanding bank performance has brought
competition to the market. New entrants, particularly neo banks and Fintechs, have been
aware that the strategies used by incumbents have a narrowed focus on the middle and
upper part of the income distribution. These population segments might increase the
likelihood of asset quality deterioration. In addition, they have realized that the incumbents'
ability to set prices due to market power is also excluding a significant portion of the
population from payments and credit services, creating a business niche waiting to be

exploited.

With the boost from the pandemic, Fintechs are disrupting the market by serving previously
unattended individuals. From a development perspective, attending to this population goes
in the right direction: Serving the unbanked through digital solutions might have essential
effects by pushing innovative, inclusive, and sustainable growth, contributing to reducing
inequality, a tool recognized in the goals of the UN 2030 Agenda for Sustainable
Development. However, the positive effects of financial inclusion are not directly derived

from the ownership of accounts but from their appropriate and consistent use (World



Economic Forum, 2018). Hence, it is vital to analyze if the improvement in financial
inclusion from the pandemic has been translated into higher usage and economic

empowerment.

This dissertation plans to delve into these challenges using the Colombian financial market
data. Recently accepted by the OECD, this middle-income country has a resilient banking
system that has resisted recent economic slowdowns, including the pandemic, reflecting
adequate financial supervision and ample capital and liquidity (International Monetary
Fund, 2018). The enactment of the Financial Inclusion Law in 2014, a regulation that
allowed non-banking institutions (Sociedades FEspecializadas en Depositos y Pagos
Electrénicos -SEDPE) to offer low-cost electronic deposits, increased the competition in the

financial sector.

This country will be the institutional setup to test different hypotheses related to household
finances during the pandemic, government subsidies' role, Fintech adoption determinants,

and interest rate regulation.

The first two chapters are highly influenced by the disruption caused by the COVID-19
crisis and the change this exogenous shock has been having in household finance and
financial inclusion. For both chapters, we are partnering with MOVii: the first and largest
digital wallet in the local market, operating under the framework of the Financial Inclusion
Law. Since July 2018, MOVii has reached 2 million clients due to targeting campaigns on
low-income populations, plus the upcoming demand arising from the social distancing
measures. During the pandemic, MOVii was designated by the Government of Colombia to
distribute unconditional cash transfers (G2P) to the population affected by the containment
measurements. Most of the beneficiaries were unbanked when the program implementation

was implemented, a condition that allows comparing to Fintech early adopters.



This financial institution agreed to share administrative information from its transactional
database, including transfers, deposits, G2P disbursements, merchant payments, and basic
demographic information. The granularity of this data allows a precise, dynamic, and timely
diagnosis of how households reacted to this virus outbreak and how they used the

government subsidies.

Therefore, the first chapter uses administrative records and different measurements of
lockdown stringency, confinement, and mobility to study the effects of the COVID-19
pandemic and the G2P consumption supporting policies in the short term on different
household finance indicators. The nature of MOVii's client portfolio provides a quasi-
experiment setup since it allows tracking recipients and non-recipients before and after the
G2P implementation. We find a significant causal effect on overall spending and savings
from the G2P program, although the analysis of different spending sub-categories displays
heterogeneous results. Moreover, it calculates the marginal propensity to consume from

these subsidies as around 0.42, in line with recent literature.

The second chapter investigates the determinants of mobile-money usage and the effect of
providing cash transfers. We designed and conducted a survey experiment to collect
demographic and financial information on a representative sample of MOVii's clients. The
study design includes an experimental phase survey in which respondents are randomly
assigned into three different groups, each providing different financial incentives. The
information from the survey is merged then with administrative data on deposits, cash-

in/cash-out, and other transactional information at the user level.

This database helps to examine the association between demographics, risk management

strategies, and other user characteristics on mobile account usage. In addition, it allows for



studying the effect of unconditional cash transfers on usage variables and self-reported

information on prospective investment preferences and risk management strategies.

This study shows that the newly included population has different saving and transactional
profiles, as they are more prone to cash out their subsidies rather than use their digital
wallet for their financial activities. To promote cash, providing users with debit cards proves
to be a very efficient tool to facilitate technology adoption. Furthermore, the amount of
time a user has been using the MOVii app is positively associated with usage, which might
implicate a learning curve that should be explored in further research. From the randomized
experiment with cash transfers, causal evidence supports the hypothesis that unexpected
income shocks might affect spending rather than cash-outs. This effect is more accentuated

in G2P recipients.

Finally, the last chapter disentangles the interaction between interest rate caps, market
power, and credit provision. We use the 2010 change in the calculation of the microcredit
benchmark rate in a quasi-experimental framework. Using the consumer loans as the control
group, we find that the flexibilization of the interest rate did not boost credit supply as

intended by policymakers.

As observed, this doctoral dissertation focuses on financial agents, both incumbents and
Fintechs, and their role in facilitating economic empowerment through credit, saving, and
payment products. The public outreach of these results would enrich the policymaking

process in Colombia.

The first chapter is highly relevant given the persistence of the pandemic. It validates the
role of G2P as a temporary instrument designed to boost economic recovery. Moreover, it

provides a clear view of non-pharmaceutical interventions such as lockdowns and other



containment orders on household finances. Proper calibration is needed to find a balance in

a country where the economic stimulus is limited.

Similarly, the second chapter provides policy inputs regarding the distribution channels
used to allocate G2P subsidies. Although there are challenges in usage, particularly from
newly banked users, the extensive mobile money network put in place proves suitable to
encourage usage. Particular attention should be placed on the mechanisms available to use

these funds to boost the economic empowerment of actual financial health.

Furthermore, the final chapter allows to dispute the narrative of flexibilization, or deletion
of usury rates will promote financial deepening. A future complete liberalization of the
active interest rate will not be translated automatically into further financial deepening if
there are agents with incentives to keep their current profit margins without venturing into
riskier segments such as the currently unbanked. Without short and long-run policies aiming
to protect from predating lending and other practices, allowing banks to freely price their

risk would only be detrimental to consumer protection and overall welfare in the short run.
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Show me the money:

Household Finances and G2P payments in times of COVID-19!

Abstract

We explore how household finances responded to unconditional cash transfers and different
lockdown measures using high-frequency financial data from a Fintech involved in the
disbursement of a social protection program during the COVID-19 pandemic. We show how
the pandemic induced withdrawals, fewer deposits, and more grocery shopping, while
harsher restrictions to deal with virus propagation were positively associated with within-
app transfers and card payments. Furthermore, exploiting a quasi-experimental setting, we
found a sizeable positive effect on the total spending and savings from the program
implementation. These results support implementing this kind of program as a

consumption-supporting policy in vulnerable populations.
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1. Introduction

The SARS-CoV-2 pandemic, an exogenous, sudden, and symmetric shock, has provoked
unprecedented challenges in most of the world by halting the real economy. The
combination of global chain disruptions affecting the supply, and containment measures
shifting the demand, collapsed global economic activity in a way not experienced in more

than a century.

Governments around the globe have implemented several types of policies aiming to contain
the spread of the virus, leveraging on lockdowns measures that restricted mobility and
affected specific economic sectors. These policies affected mainly low-income workers with

less education, minorities, immigrants, and women (IMF, 2020).

Simultaneously, lockdowns forced significant changes in spending patterns. Trying to reduce
exposure to the virus, individuals modified behaviors and detrimentally decreased mobility
in contact-intensive sectors such as retail, tourism, and hospitality while triggering e-

commerce and accelerated digital transformation (UNCTAD, 2021).

Financial services were one of the industries most impacted by these behavior changes. In
response to rising infections, voluntary social distancing pushed users to demand more
digital services and forced a transformation in many institutions with legacy information-
technology operating systems. In this context, financial-technology firms (Fintech) offering
cutting-edge solutions had a comparative advantage by offering completely digital financial

services with higher efficiency and lower costs (EY, 2021).

Governments collaborated with Fintech and banks with robust digital platforms to
implement economic relief programs in countries with significant welfare deterioration due

to the pandemic. Hence, to reduce the effects of the pandemic on households, government
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strategies relied on non-contributory cash transfers to support consumption for the most
vulnerable population. In this setting, Fintech's scalability and reachability helped to
disburse government-to-person (G2P) transfers through their mobile infrastructure to reach

both banked and unbanked households.

Given the persistence of the pandemic and the application of lockdown measures seeking to
tame it, we aim to evaluate the effects of G2P programs and lockdown measures on
household financial behaviors. Specifically, we aim to study: i) the causal effects of the G2P
program on the principal household finance indicators, ii) to calculate the marginal
propensity to consume from this fiscal injection; and iii) how pandemic containment

measures affecting mobility and working are associated with changes in financial behavior.

To delve into these research questions, we rely on administrative data from MOVii,
Colombia's leading digital wallet provider and pioneer in digital payments. This Fintech
has a high-frequency database at the individual level that measures spending, savings, and
other financial outcomes. The emergence of this Fintech as an implementing partner of G2P
programs provides a quasi-experimental setting that allows us to analyze subsidies' effects
on recipients using regular users as a control group. Using these administrative records,
along with different measurements of lockdown stringency, confinement, and mobility, we
can study the effects of the COVID-19 pandemic and consumption-supporting policies in

the short term on different household finance indicators.

We find a significant causal effect on overall spending and savings from the G2P program,
although the analysis of different spending sub-categories displays heterogeneous results.
The marginal propensity to consume (MPC) was estimated at 0.42, in line with recent

literature. Moreover, the pandemic and its restrictions profoundly impacted household
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finances: Harsher confinements increased the demand for cash and nudged a surge in grocery

spending.

This paper contributes to two literature strains. First, this paper contributes to a growing
literature on the effects of the COVID-19 pandemic and the subsequent lockdowns on
household financial behaviors. Most of the works are set in developing countries such as the
United States (Chetty et al., 2020; Coibion, Gorodnichenko and Weber, 2020; Cox et al., 2020;
Karger and Rajan, 2020; S. Baker et al, 2020), the United Kingdom (Carvalho et al., 2021;
Hacioglu-Hoke, Kanzig and Surico, 2021) and Spain (Garcia-montalvo and Querol, 2020). These
papers found an association between stay-at-home measures and severe declines in income,

spending, and debt payments.

Second, this study adds to the literature calculating the MPC of COVID-19 emergency
stimulus payments. While some papers use direct elicitation, others make use of consumer
data. A hypothetical one-time income payment in the UK shows an MPC of 11% (Crossley
et al., (2021), while a survey in the US shows that only 15% of the stimulus cheque recipients
use them all (Coibion et al., 2020). A similar exercise in six EU countries by Christelis et

al., (2020) shows a 0.3-0.cob MPC from a hypothetical disbursement.

Studies on the effect of a pandemic stimulus on consumption using administrative data
calculate an MPC in a range between 0.15 and 0.5, with substantial heterogeneity based on
observable characteristics such as age, income, and location; as well as homeownership,
liquidity constraints (Karger and Rajan, 2020; Baker et al., 2020; Kubota, Onishi and

Toyama, 2021a).
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To our knowledge, there is a lack of studies using data at the individual level to analyze
the association between lockdown measures, subsidies, and household finance in a
developing country setting such as Colombia. This study is an important policy input to
determine how to enact further restrictions to minimize the impact on household finances
given the mid-run horizon of this pandemic in developing countries with access barriers to
vaccines. Furthermore, measuring the MPC might help policymakers design better programs

to alleviate consumption declines in low-income populations.

This paper is organized into three parts. The following section explains the institutional
context of the mobile wallets in Colombia and the cash transfer programs disbursed through
these recently created financial institutions. The third section describes the novel dataset
and provides descriptive information. Section 4 describes the empirical strategies used to
test the different hypotheses to examine the impacts of cash transfer programs and COVID-
19 containment measures on spending, savings, and other financial variables. Finally,
Section 5 presents the results of the different estimations, and the last section presents a

policy recommendation and concludes.

2. The COVID-19 pandemic in Colombia and Emergency Cash Transfers

Colombia, a country of around 50 million people, has been one of the most affected countries
by the COVID-19 pandemic. As of December 2021, the country has reported 5.2 million
confirmed positive cases and 130,000 deaths, ranking as one of the worst places in the world

in terms of excess mortality (Our World in Data, 2021).

After identifying the first case on March 6th, 2020, the National Government imposed a
countrywide quarantine and lockdown on March 16th. The decision halted important sectors
like construction, transport, tourism, nonfood retail, and hospitality, affecting 67% of the

country's workforce. This massive negative shock forced the country into the worst economic
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crisis in its republican history, pushing 1.45 million people back to poverty (World Bank,

2021a).

Before the pandemic, Colombia implemented different G2P cash transfer programs for social
protection. Between Familias en Accién (program targeting lowest-income households),
Colombia Mayor (low-income elderly), and Jovenes en Accién (vulnerable youth), the
policies implemented in the country covered around 4.5 million individuals every month
(Cecchini, Filgueira and Robles, 2014). Most of these benefits were disbursed through basic
bank accounts issued by the state-owned bank Banco Agrario, which provides debit cards
that cannot be used outside of its branches or ATMs; a minor fraction is received through
over-the-counter giros/transfers and cash-based payments that can be collected at specific

points.

With the advent of the health crisis, the National Government implemented a new G2P
program targeting informal workers in vulnerability: Programa Ingreso Solidario (ISP). ISP
provides cash transfers (COP 160,000 87SD 40/household /month) to three million non-poor
but vulnerable households every month. This amount is around 65% and 58 % of the
national and US$5.5 PPP per day poverty line, respectively (Blofield, Lustig and Trasberg,

2021).

ISP eligibility is determined by three conditions: i) beneficiaries must be informal workers,
ii) they cannot be covered by other existing social assistance programs such as Familias en
Accibén, J6venes en Accién o Adulto Mayor; and iii), they must pass a vulnerability test
using a standard cutoff score based on the Sistema de Identificacién de Potenciales
Beneficiarios de Programas Sociales - SISBEN (Identification System for Potential Social
Program Beneficiaries). The SISBEN is a multi-dimensional proxy means test of validated

information for almost 40 million people, implemented through a national survey of income
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and assets, which determines if one qualifies for many of Colombia's social protection
programs (Rosero, Castané and Sarmiento, 2012). With these conditions, the population

covered by the ISP reaches 20% of the total population of informal workers.

Given the need to reduce mass gatherings and encourage social distancing, one of the main
features of the ISP is its digital deployment features. In this sense, the program has a dual
mandate: supporting consumption and promoting financial inclusion. Besides providing
funds to vulnerable households, the Government wanted to use this crisis to increase access
to financial services and encourage citizens to use the digital ecosystem. This policy would

support consumption, reduce transaction costs, and diminish exposure to the virus.

Therefore, unlike previous programs, ISP relies mainly on digital bank accounts and mobile
wallets provided by the private financial sector. The program requires formal financial
institutions to offer remote digital onboarding, data sharing protocols, and non-bank
payment services (World Bank, 2020). Beneficiaries can use either existing deposit accounts
or remotely create a new one to receive the emergency funds for those previously unbanked.
These new accounts have balance and transaction limits, using a simplified customer due
diligence process. The know-your-customer (KYC) process involves providing only the 1D

number, place and date of issue, the full name of the account holder, and the date of birth.

In addition to traditional and public banks, the ISP subsidies were also disbursed by the
institutions called SEDPEs (Sociedades Especializadas en Depdsitos y Pagos Electrénicos)
were created with the Financial Inclusion Law in 2014 to allow high-volume, non-banking
institutions to offer low-cost electronic deposits with simplified KYC requirements. SEDPEs
cannot lend money and should keep depositors' money either in an account at the Central
Bank(Banco de la Reptiblica) or a traditional commercial bank. Other risk management

requirements are asked for these new institutions to obtain a digital money license.
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In particular, SEDPES were authorized to execute cash-in and cash-out operations through
electronic deposit accounts while offering transfers, electronic payments, and nano-credits.
SEDPEs can grant credit using a different legal vehicle and their equity, not using deposits

from the public (Welch, Epting and Sullivan, 2017).

All in all, 3 million vulnerable households were expected to be covered by ISP, and from
these, 1.1 million were previously unbanked. The dispersion endeavor implied a deployment
of different levels of public-private partnerships to find an adequate dispersion mechanism.
Given this scenario, the Government leveraged on the traditional banks, the public bank

(Banco Agrario) and MOVii, the biggest SEDPE in the country.

Figure 1: ISP Payment Process
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The program's first stage was to identify those with active deposit accounts in the financial

sector. Of the total beneficiaries assigned to MOVii, 8.2% were already MOVIi. Since these
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users voluntarily opened an account before the pandemic, they will be called the G2P

population throughout this paper.

Those recipients without a deposit account, the unbanked G2P, had to be found through
media campaigns, crossing databases with telecommunications companies, and even with

door-to-door campaigns aiming to reach communities with connectivity issues (URF, 2020).

Besides disbursing ISP, a countrywide initiative, MOVii also won the bid to disburse
another G2P program at the municipal level: Bogotd Renta Basica (BRB). BRB guarantees
a universal basic income to poor households in the city, providing economic support through
monetary transfers delivered through financial operators. Bogota benefited almost one
million households in conditions of poverty and vulnerability during 2020. By 2021, the
subsidy scheme provided COP 240,000 (USD 60) per month per vulnerable household. When

referring to G2P programs, we refer to both ISP and BRB since MOVii disburses both.

In sum, the pandemic pushed national and local authorities in Colombia to deplete one of
the country's most extensive social protection campaigns. Implementing G2P programs has
been a significant improvement in public-private partnerships aiming to mitigate the effects
of the COVID-19 pandemic and reduce public health risks while also promoting financial

inclusion.

3. Data and summary statistics

This paper relies on three datasets for the empirical analysis: MOVii's administrative
records, the Oxford COVID-19 Government Response Tracker (OxCGRT), and Google's

COVID-19 Community Mobility Reports.

Since the company's foundation in July 2018, MOVii has gained around 2 million clients
through an innovative marketing campaign of differentiation from the traditional financial
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sector. After signing a detailed non-disclosure agreement, the firm has agreed to share its
anonymized proprietary database with the complete transactional information, including

transfers, deposits, and payments.

This data allows us to evaluate household spending and saving behaviors. Given the
granularity of the firm's information, this dataset enables a precise, dynamic, and timely
diagnosis of how households reacted to this virus outbreak. Thus, this information allows
us to understand how households had adjusted their finances to the exogenous shock, how
beneficiaries used subsidies, when they began to react and how they modified their behavior

when the Government relaxed /adjusted lockdown measures.

The user-level database includes two types of information: transactional data and account
balances. The transactional database includes records from active MOVii clients from
January 2020 to September 2021, recorded weekly. Around eight million data points were
recorded for around 892,000 different users. An active user is defined as active if she has
performed any operation in the past four weeks. The account balance database includes all
users, active and inactive, from the same 21-month time window. In this period, 55 million

observations for 945,000 different users were recorded.

This study will focus on three mutually exclusive populations: regular users, G2P banked,
and G2P unbanked. We refer to regular users as those clients who are not receiving any
governmental aid. We separate G2P recipients into two groups: those already enrolled at
MOVii before the pandemic -banked-and those who were urged to open a digital wallet to
receive subsidies -unbanked-. Table 1 shows descriptive statistics for these three groups and

the overall sample.

Of the almost 900k active users, 66.9% are subsidy recipients. Regular users are younger

than G2P recipients, are proportionally more women, and are more likely to have an active
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MasterCard debit card to perform transactions (those without debit cards will do operations
mainly through the app). The average number of transactions made by regular users is

almost thrice of previously unbanked G2P users and twice the banked.

Table 1: Descriptive Statistics — Active Users

Variable G2P Unbanked G2P Banked Regular user Total
Age 29.6% 57.4% 61.1% 41.2%
Female 41.6 32.0 31.1 37.7
Foreign 3.9% 0.1% 4.6% 3.9%
Active card 13.4% 47.4% 49.5% 26.8%
Transactions 1.3 1.9 3.7 2.4
N 258,220 49,736 284,687 892,643

The transactional database includes other purchasing/spending categories besides the usual
activity indicators such as cash-in, cash-outs, transfers, and deposits (account balances).
These categories were created using a data mining SQL query on MOVii'sr transactional
records stored on Amazon Redshift, which sorted the weekly amounts spent by each user
based on the business in which the transaction was made. With the aid of this algorithm,
we created approximate values of how much the user has spent each week on utilities,

groceries, mobile top-ups, and other types of payments.

Table 2 presents weekly averages of transactional frequency and volumes by regular users
and G2P recipients for the studied period. The transactional database only includes active
users, implying it records a user only if she operates within the app. Otherwise, the user is
considered inactive and appears in the second database: balances. Thus, users in this
database, particularly G2P recipients, would be observed when the subsidy has been
disbursed. There are two types of cash-out operations: The most common involves using an
app to get a code used by non-bank correspondents to withdraw cash with a PIN code, and

the second one refers to ATM cash withdrawals using a debit card.
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There are noticeable differences in the transactional profile between beneficiaries and non-
beneficiaries: The previously unbanked recipients predominantly withdraw money from
their accounts and transfer money, while the banked use the digital ecosystem more
consistently through card payments. These differences are even more pronounced with
regular users who spend the highest share of their balances. On average, non-G2P users
perform mainly mobile top-ups, P2P transfers, card payments (Other by card + PSE),

digital content, and sports gambling, showing that these users find value in the product.

Table 2: Weekly Average Transaction Volume by type of User (Pesos)

G2P Unbanked G2P Banked Regular user
Variables
Mean SD Mean SD Mean SD
G2P subsidy 182,069 95,856 158,717 94,092 - -
Spending 5,351 26,769 21,879 60,365 62,919 183,886
Cash-out 120,665 105,930 57,752 91,735 45,381 423,095
Cash-in 1,810 19,662 9.868 61,560 103,338 412,920
Balance 103,621 158,550 121,683 223,996 55,265 280,418
pP2p 62 4,806 279 10,243 9,120 80,086
Transfers 11,555 47,134 6,734 35,344 10,399 86,829
Giro 2 1,260 14 2,798 924 24,970
PSE 360 7,771 802 10,884 1,375 35,305
Other by card 1,958 16,423 12,592 48,098 42765 147,756
Mobile top-ups 3 214 253 2,689 1,970 10,328
Digital content 66 1,955 306 5,526 1,050 17,685
Sports gambling 113 3,487 268 5,052 455 8,868

The information from the newly banked G2P population starts being recorded in April 2020.
Before this date, only data for the previously banked and regular users are available,
allowing the difference-in-difference empirical strategy explained in Section 4. Since all the
G2P recipients were selected based on a means test-SISBEN- that collects information on
living conditions and income, differences among the first two groups could be explained by

more prolonged exposure to the app and the learning curve from using digital solutions. On
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the other hand, differences in usage between G2P and regular users might rely on the
socioeconomic characteristics of these populations. Since this database is scarce in
demographic information, only age, nationality, and sex are collected. Transactional
divergences might arise from different income levels, financial education, supply-side issues
based on location, and mistrust of the app. The absence of this information was a motivation

to explore further and motivated Chapter 2 of this dissertation.
Figure 2: Cash In/Cash out -CICO — Type of Users

G2P unbanked G2P Banked

o
o o
S | S S | LS
g HS 8 2
S N
@ _ S-_
o oE o Lo €
S | St S | ol
o Lo s o -3
< Q0 =N oo
o o<
= N'e <= Fow
3 8 3 S8
o o © o =SR]
o8 S~ o8 —
g1 rSE g1 8t
N Sa - roo
-l 3L
o A o o A o
T T T T T T T T T T T T T T T T
o o o <) - N - - 1<} o o < - - - -
I I I I o~ o o~ N I I I I N ] N N
=] o =] =1 =] =1 =] =] =} o =} =] =1 o =1 =}
S NS ] I ] NS ] ] I ] I ] I ] I I
S N o N : N o N Y N o N & N o N
S a S |3} S a El |53 S a > |53 5 a S |5}
= S s 2 = I} s 2 = o I 2 = o I 2
o b= © o o > © o o > © o o b=y < o
Date Date
CashIn —— Cash Out —— Cashlin —— Cash Out
o Regular Users ° Total Users g
S | o S LS
o o o A o
o rg =] S
o © S
o < o
o o= S—
S A SE S FrSE
S FS I S,
© o= I S
=3 © 8:}
o ™o £o IS}
£8 85 9 G
5 © - oW =] L9n
23S Fo® 28 o w®
= oS0 4 SO
°s S ° 8z
(=] =3 o
S | [s3=1 =3 =31
S rga 3 3%
N e « S
o A ro o 1 o
T T T T T T T T T T T T T T T T
o o o <) - N - - 1<) o o o N - - I~
I I I I o~ o o~ I I I I S I ] N N
o o o o o o o o o o o o o o o o
N N N N o N N N N o N N N o N N
& N o N > N o N Y N o N o N o N
© Q 3 153 © Q 3 o © Q =] |5} © Q =l [5%
o © = o BN © = o L © - o 82 © = o
= < - = - - = - - = = <
o o © o o o © o o o © o o o © o
Date Date
Cash In —— Cash Out Cash In —— Cash Out

Figure 2 presents cash-in/cash-out (CICO) behaviors from different categories. There are
relevant insights from these two-axes graphs where the cashout (right) ax is lower in scale:
i) the pandemic reduced the capacity of banked G2P recipients to save, inferred by the

decrease of cash-ins, reflecting the impact this exogenous shock had on household income.
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ii) Regular users deposit more money than they withdraw, showing an appetite for digital
money and a higher capacity to save. Moreover, iii) the volatility of cash-outs hiked after

the pandemic, particularly for recipients.

Figure 3 presents the close relationship between total spending and subsidies. The total
spending variable is calculated as the sum of all the app purchases plus all the cash-out
operations that presumably will be used for personal consumption. The figure shows how
dependent is spending on G2P disbursements, as this type of user generally does not deposit
funds into their account in any other way. Additionally, it presents little evidence of
intertemporal consumption, as balances are used almost entirely for spending after receiving

the funds.

The last subset of the Fintech administrative information is the account balance database,
which presents how the deposits evolved during the overall time of the study. The balances
dataset is almost seven times richer in terms of observations than the transactional one
since it includes inactive users, i.e., those who have not made any operation in the past four

weeks.

Thus, this database allows us to examine saving behaviors timely and accurately. Figure 4
shows the heterogeneity of account balances by regular users and banked G2P users. These
two types of users can be tracked even before the pandemic crisis, and the figure exhibits
similar trends for both groups in this period. After the program was enabled, the volatility
of deposits from G2P users picked up, reacting to the subsidy disbursements. For regular
users, the volatility and levels increased as well, reflecting higher demand in this population

for social distance services.
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Figure 3: Cash Transfers and Total Spending — Type of Users
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The second source of information is the Oxford COVID-19 Government Response Tracker
(OxCGRT), compiled by Hale et al., (2021). This dataset provides a systematic set of cross-
national, longitudinal measures of government responses since the pandemic's start,
including 19 policy indicators for closure and containment, health, and economic policies.
These indicators are combined into four composite indices reflecting the number and degree

of policies in different jurisdictions.

Each policy indicator is a categorical variable that takes ordinal values based on their nature
using 16 of the sub-indicators shown in Annex 2. Hale et al., (2020) standardized these
levels by taking values from 1 to 3 and subtracting an extra half-point if the policy is general
rather than targeted. Then these are rescaled to create a score between 0 and 100, with

missing values contributing to zero.

Figure 5: OxCGRT Indices - Colombia
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For this study, we are using two of the five OxCGRT: the Stringency Index (STR) and the
Economic Support Index (ESI). The STR uses the full nine containment and closure
indicators, plus public information campaign, making it the most accurate to measure
mobility restrictions at any given point in time. This index has evolved from the different
stages of the pandemic in Colombia, reflecting public policies made by the Government to
tame the advances of the virus. The ESI measures public financial assistance to households,
such as G2P programs. It comprises two ordinal indicators for income support and

debt/contract relief for households.

Figure 5 shows the evolution of these two indexes throughout different COVID-19 waves.
ESI rapidly hiked after the pandemic declaration in March 2020 and remained high,
capturing the Government's determination to support consumption after the restrictions.
On the other hand, the STR has shown more significant variance due to different

epidemiologic cycles and political stances in dealing with the pandemic.

Finally, the last database used is the COVID-19 Community Mobility Reports produced by
Google. Using data provided by Google Maps and other GPS tracking apps, the company
has produced a dataset on how user mobility has changed after implementing measures to
slow the spread of the virus by enforcing physical distance between people (Google LLC,

2021).

Google divides the mobility report into specific categories of location, e.g., retail and
recreation, grocery and pharmacy, parks, workplaces, transit stations, and residential.
Changes in the number of visitors to each place are compared to a baseline day, the median

value over the five weeks from January 3rd to February 6th, 2020.
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Figure 6: Google's COVID-19 Community Mobility Indexes
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Figure 6 presents how peoples’ movements have changed throughout the pandemic by
category. After the virus outbreak, movement in all the places was reduced but in residential
areas due to social distancing measures and remote working settings. Nonetheless, the
relaxation of containment measures in the second half of 2020 and the total lift of different
lockdown measures in April 2021 has increased mobility in the past months, reaching pre-

pandemic levels.

4. Empirical Strategy

The two described datasets, collecting information on transactions and deposits, allow

observing how households adjusted their finances to the exogenous shock, G2P subsidies,
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and the effect of different lockdown requirements. With this data, two sets of empirical

exercises are proposed: The first one aims to test the consumption supporting behavior

capacity of the ISP: do beneficiaries increase their consumption due to the emergency cash

transfers? The administrative database includes information on three types of users:

Previously unbanked recipients, who opened their digital wallets due to the cash transfer

program, recipients who were already MOVii before the pandemic crisis, and users regular

users not enrolled in any G2P program.
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Figure 7: Parallel Trends — Main household finance indicators
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This setup allows a quasi-experiment environment, where the banked G2P is considered the
treatment group, while non-recipients are the control group. For these two populations, we
have observations since January 2020, allowing us to run a two-way linear fixed effects
regression. Figure 7 shows the overall behavior of the aggregate variables in the overall
study period. The visual inspection of the pre-treatment trends shows relatively stable
behavior of the treatment and control groups before implementing ISP and other G2P

programs.

The second estimation proposed is related to the MPC from these G2P funds. The studies
focusing on MPC are separated between those relying on self-reported information from
surveys (Coibion, Gorodnichenko and Weber, 2020; Feldman, Heffetz and Johnson, 2021;
Kim and Lee, 2021) and those using high-frequency data from financial institutions (Karger
and Rajan, 2020; Liu et al., 2020; Feldman, Heffetz and Johnson, 2021). The information from
MOVii falls in the second category, as this is a prompt and detailed registry of all financial

activities performed by the recipients.

The third analysis seeks to analyze the role of the pandemic and different lockdown orders
for the leading banking indicators. The main objective is to determine how sensitive
transfers, CICO operations, and spending are to containment and mitigation policies and

the pandemic figures at different moments in time.

This analysis follows recent literature on COVID economics. For instance, Kubota, Onishi
and Toyama (2021), using a 2.8 million panel from a commercial bank in Japan, find a
spending jump in the payment's week, followed by higher spending even after one month
after payment disbursement. Baker et al., (2020), using microdata from a Fintech, show

how household spending reacts to anticipated income shocks from the pandemic.



4.1 Effects of the G2P Programs

In order to test the effect of the policy on the leading household finance indicators, we
estimate the following two-way fixed effects model (TWFE) (Angrist et al., 2009; Imbens and

Wooldridge, 2009; Wooldridge, 2021):

Yii= .+ i+ 1(G2P; * DIS;) + Qu [1]

Where the sub-index i represents the user, b denotes whether the user was a G2P recipient,
and t the week. The granularity of the information allows us to analyze the effect of the
cash transfer programs on different transactional variables. Therefore, the output variable
Y captures the log of different categories, including spending, cash-outs, P2P, transfers,

mobile top-ups, groceries, utility bills, and gambling.

The binary variable G2P; takes the value of one for treated users (recipients) and zero for
non-treated; DIS; takes the value of one in the week the user starts receiving subsidies,
which varies between recipients due to administrative processes; otherwise, it is zero. This
one does not include control variables since the individual characteristics we obtain in this
dataset do not vary throughout time. Nevertheless, time and individual fixed effects terms
are included in the regression to control for time-invariant user-specific factors. Finally, the

standard errors, Q. will be clustered at the individual level.

Given the disparities in terms of the size of the account balances database, the difference in
difference regression will be run separately. A comparison with an OLS specification and a

TWFE is included.
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4.2 Marginal Propensity to Consume-MPC

In order to analyze the consumption supporting behavior of G2P, we calculate the marginal
propensity to consume (MPC) of the subsidy recipient population. Following Fisher et al.,
(2020) and Baker (2018), an Euler equation [2] is set up to measure the MPC by regressing
consumption on income. This regression, restricted to G2P beneficiaries, estimates the
impact of cash transfers on a proxy variable of total consumption, including all the cash-

outs, transfers, and aggregate spending.

Yi= .+ 1Xi+ 2Gi+ G [2]

Yie is a set of proxy variables of consumption, and Gy is the amount received by the
households on subsidies. Matrix X includes control variables at the individual level, such
as age, sex, activated debit card, and nationality. Although all regressions include time-
fixed effects, a pooled OLS is also regressed to analyze account balances. Standard errors

are clustered by user ID.

4.3 Household Spending Response to the pandemic

The last quantitative analysis is centered on the effect of the COVID-19 crisis on household
finances. Thus, we regress a set of dependent variables on indicators for lockdown ex-ante,
ex-post periods following Baker et al., (2020), variables to capture mobility restrictions, the
stage of the health crisis, and a wide range of measures taken by the Government to cope

with it.

Yi= .+ 1 Xi+ oTi+ Q [3]
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The dependent variable includes financial indicators such as account balances (deposits),
cash-in, P2P, cash-outs, and different spending categories, including utility services, digital

services, gambling, and other broad spending categories possible to bundle in the dataset.

Finally, the T: matrix is added in this regression, carrying a dummy variable taking the
value of 1 after the pandemic was declared in the country (March 16th, 2020). The matrix
Xit would include either the OxCGRT indexes or the Google mobility indexes. Individual

fixed effects are included, and standard errors are also clustered at this level.

5. Results

5.1 Effects of the G2P Programs

This section resumes the effect of the unconditional cash transfers on the leading household
finance indicators. The TWFE methodology proposed allows us to infer the causal effects
of the G2P program by having users covered and not covered by this consumption-
supporting policy. Given that beneficiaries do not start receiving the subsidies
simultaneously, we use a difference in difference regression with variation in the treatment
timing to estimate the average treatment effect. The estimator of interest is G2P;*DIS,,
differentiating between treatment (banked G2P recipients) and control (regular users)

groups while indicating when the treatment started being disbursed.

Table 3 shows the effect of the policy on the leading indicators such as cash-outs (CSO),
cash-ins (CSI), spending (SPD), and total spending (TSP), which includes all transactions
other than cash-outs and cash-ins. The main highlight is the significant effect on the overall
spending, a measure that includes all the different alternatives in which users can use their
subsidies. The difference in difference estimator shows the G2P programs had a positive

effect of 55% on the total spending.
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The subsidies also substantially affected CICO behaviors, almost doubling withdrawals and
reducing cash inflows to the app almost by the same proportion. When a measurement of
spending that does not include cash-outs and transfers is analyzed, it is shown that merchant

operations decreased by 31% after implementing the G2P programs.

Table 3: Average Treatment Effects of G2P - Main Household Finance Indicators

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

VARIABLES CSO CSI SPD TSP

G2P*DIS 0.043FFF  _Q.Q75¥FF  _307FFF (5530
(0.0234) (0.0160) (0.0213) (0.0199)

Constant 1468 G33RFFF G.]30FFF R ARIHHF

(0.0195) (0.0385) (0.0284) (0.0255)

Observations 4,084,811 4,084,811 4,084,811 4,084,811
R-squared 0.005 0.005 0.001 0.005
Number of 1Ds 343,725 343,725 343,725 343,725
Individual FE YES YES YES YES
Time FE YES YES YES YES

Robust standard errors in parentheses
E p<0.01, ** p<0.05, * p<0.1

The increase in cash-outs while merchant spending decreases SPD shows the preference in
this type of vulnerable population for liquidity in times of distress, such as the pandemic.
Demand for liquidity might explain the opposite coefficient signs of spending (SPD) and
total spending (TSP): the latter reflects the overall increase in purchasing power due to the

social safety initiative and preferences for more liquid forms such as cash.

Even though the R-squared presented in Table 3 and others through this study are low,
these results do not invalidate the findings from the difference-in-differences estimation.
Statistical analysis of microdata may present significant dispersions, given the variability in
people's decision-making; Furthermore, there may be many unobservable characteristics
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and unavailable explanatory variables, the non-inclusion of which does not invalidate the

relevance of the included available characteristics whose contribution is different from zero.

While the R-squared indicates how strong the relationship is between the independent
variables and the variable of interest, a low value does not imply that causal relationships
that appear to be nonzero should be ignored. As the R-squared is not a formal hypothesis
test to estimate this relationship, it is necessary to judge the model with criteria beyond
the goodness of fit. The relevance of the independent variables, measured by the t-student
statistic (or the resulting p-value), allows us to conclude that there is no statistically

significant evidence to reject the null hypothesis raised about the variables of interest.

We disaggregate spending categories to analyze how the G2P program affects specific
household expenses. Table 4 describes the regression estimates for an array of categories:
The categories boosted by the program were grocery shopping (PTG) with a 16% increase,

P2P transfers (CEX) at 8.8%, utility bill payments (UTL) at 5%, and digital content (CON)

with 2%.
Table 4: Average Treatment Effects of G2P — Spending by Category
(1) 2 () ) (5) (6) (M) (8) (9) (10)
VARIABLES CEX UTL GAM PTG MOB CRE CON APO PTO TRS
G2P*DIS 0.087FF  0.0489FF  L0.0288FFF 015K 023000 00176 0.0226FF  L0.00517FF  0.219%FF  _0.0962%
(0.0125)  (0.0101)  (0.00534)  (0.0116)  (0.0100)  (0.00152)  (0.0048)  (0.00111)  (0.0187)  (0.0130)
Constant 0.787FF QATIE Q031K 03AEFRE LOBORRE 00253606 01270FF QI04RE 442680 1.085%
(0.0166)  (0.0153)  (0.00382)  (0.0188)  (0.0235)  (0.00495)  (0.0053)  (0.00205)  (0.0331)  (0.0191)
Observations 4084811 4084811 4084811 4084811 4084811 4084811 4084811 4084811 4084811 4084811
R-squared 0.001 0.003 0.011 0.002 0.004 0.001 0.001 0.001 0.002 0.002
Number of id 343725 343725 343,725 343725 343725 343725 343725 343725 343725 343725
Individual FE YES YES YES YES YES YES YES YES YES YES
Time FE YES YES YES YES YES YES YES YES YES YES

Robust standard errors in parentheses

K p<0.01, ** p<0.03, * p<0.1
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On the other hand, there were sharp declines in mobile airtime top-ups (MOB) with a 23%

fall, gambling (GAM) -by 3%, and other debit card payments (PTO) -by 22%.

Table 5: Average Treatment Effects of G2P - Deposits

(1) (2) (3)

VARIABLES OLS Fixed Effects Fixed Effects
G2P*DIS 2.793%** 3.982%H* 3.272KHk
(0.0181) (0.0220) (0.0225)
Constant 4.819*** 4.725%** 3.427F**
(0.00596) (0.00175) (0.00987)
Observations 26,168,275 26,168,275 26,168,275
R-squared 0.030 0.066 0.089
Number of id 365,874 365,874
Individual FE NO YES YES
Week FE NO NO YES

Robust standard errors in parentheses
E p<0.01, ** p<0.05, * p<0.1

Furthermore, we apply the TWFE methodology to the deposit/balance database, which
includes active and inactive users. This regression is restricted to the treatment and control
groups, consisting of 26.2 million observations from more than 365,000 users. The difference
in difference estimator for G2P*DIS is statistically significant for the three proposed
specifications, showing that the program nudged balances in their digital wallets by almost
tripling savings on a given week, as observed in Table 5. These results support the role of
the G2P as social safety program by increasing spending and savings, which translates to a

reduction of vulnerability.
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5.2 Marginal Propensity to Consume

As observed in the previous section, ISP and other G2P supporting consumption programs

significantly affected beneficiaries' spending compared to non-recipients. This exercise aims

to quantify the marginal propensity to consume from these government programs following

the literature on the matter only on the recipient population.

Table 6 presents the Fuler equation estimates for the relationship between consumption

and income. The coefficient of the subsidy increases based on which output variable is

chosen. Columns 1 and 3 include only spending gauges, while Columns 2 and 4 use a more

comprehensive figure that, on top of spending, includes other ways the user can potentially

consume the subsidy, such as withdrawing it. Columns 1 and 2 use a pooled OLS regression

over the 19-month observation period, while 3 and 4 consider time fixed effects.

Table 6: Euler Equation for G2P recipients

(1)

(2)

(3)

(4)

VARIABLES Spending Total Spending Spending Total Spending
G2P 0.00944%** 0.495%%* 0.0140%*** 0.419%%*
(0.000380) (0.00263) (0.000442) (0.00306)
Constant 1,586%** 24,3067%* 23,0697** 55,7T8*H*
(121.5) (515.2) (2,085) (2,713)
Observations 4,441,225 4,441,225 4,441,225 4,441,225
R-squared 0.068 0.213 0.077 0.268
Controls YES YES YES YES
Time FE NO NO YES YES

Robust standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1
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Using these specifications, the MPC is estimated between 0.42 and 0.5, meaning that for
every peso spent in a G2P program, the user consumes around half of it. This result is
consistent with the 0.2 to 0.6 MPC ranges found in the recent literature (Carroll et al., 2017;

Fisher et al., 2020).

5.3 Household Spending Respond to a pandemic

The final quantitative exercise aims to analyze how household financial behavior responded
to the onset of the COVID-19 pandemic. We are particularly interested in the sensitivity of
spending, CICO, and saving behaviors to the stage of the health crisis, mobility restrictions,

and containment interventions that might have affected households to perform operations.

The first set of regressions uses the log of the confirmed number of COVID-19 cases and
deaths as independent variables to understand how this information regarding the pandemic
stage at different times affects financial behavior. The other covariates include a dummy
indicator for the time the pandemic crisis was declared in Colombia and two OxCGRT
indexes: the stringency index and the economic support index. These two indicators capture
the severity of the lockdown measures and the robustness of economic programs put in place

to deal with the economic consequences of the containment procedures.

The results from the estimations are shown in Table 7. The pandemic indicator shows
heterogeneity in the health crisis's effect on different spending components. The most
significant impacts were observed in cash-ins (-124%), cash-outs (52%), and grocery
shopping (22%) which is coherent with stricter lockdowns restricting depositing cash, the

availability of subsidies, and panic buying induced by the outbreak.

Other social distancing-related behaviors had significant increases, such as digital content

(29%), airtime top-ups (6%), and utility bills (21%). Transfers and P2P increased around
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25%, showing more trust in the digital ecosystem and lower demand for physical
transactions. Finally, spending for the whole users decreased by almost 80%, including

payments with cards, reflecting the considerable income shock that the pandemic implied.

The figures of the stage of the pandemic -cases and deaths- are publicly published in
different media outlets and discussed by citizens. The estimates for these numbers show
different effects on the spending categories. While an increase in death announcements
strongly incentivizes mainly cash-outs, transfers, and mobile top-ups, the oppositive effect

is observed for COVID-19 case announcements.

The two OxCGRT indexes, ranging from 0 to 100, show significant effects in most
transactional variables. The stringency index has significant positive effects on P2P and
card payments. This result means the more potent the signaling containment measures
taken in the country, the more the users are incentivized to perform digital operations with
the cards and user other physically reduced operations. On the other hand, the economic
support index, an overall measure of financial assistance to households, is positively

associated with spending on groceries and utility bill payments while affecting gambling.

The second set of regressions uses Google Mobility indexes as covariates. The firm creates
specific location categories to analyze how individuals changed mobility due to the pandemic
and subsequent containment measures. We are particularly interested in those indexes
capturing the mobility in workplaces and residential areas, as these reflect changes in income
sources and demand for social distancing services. As observed in Table 8, the estimates for
residential mobility show that an increase of the index 1% closer to the baseline is associated
with increases in utility bill payments (8.2%), spending (7%), and transfers (5.2%). The
items negatively associated with the stay-at-home orders are gambling (6.7%), cash-outs

(4.7%), airtime top-ups (2.9%), and digital content (2.1%).
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Table 7: Response to the Pandemic — OxCGRT Indexes on Spending Categories

(1) (2) (3) (4) (5) (6) (M) (8) (9) (10) (11) (12) (13)
VARIABLES CEX UTL Csl GAM PTG MOB CRE CON APO PTO Cs0 SPD TRS
Pandemic 0.247%%  Q2L4FEX ] 238FEE 0 GLIRHE 0.2160 00638  -0.0590%¥%  0.285%F% 000617  -0.016%FF  0.321%FF  0803FF 02665
(0.0450)  (0.0373)  (0.0828)  (0.0136) (0.0470)  (0.0497)  (0.00813) (0.0186)  (0.00643)  (0.0701)  (0.0594) (0.0633) (0.0522)
Stringency Index 0.00187%%%  0.00017%*  -6.88e-05  0.000732%%  0.00087*¥%  0.00030%%*  3.93e-05%%*  0.00037%%%  7.1e-05%%*  0.0012%%  0.00486*%* -0.00061***  0.00096***
(9.87¢-03)  (6.33e-05)  (0.00012)  (3.84e-05)  (8.75e-03)  (8.30e-05)  (1.49¢-03)  (3.30e05)  (1.57e-05)  (0.00012) (0.000153)  (0.000119)  (0.000116)
Economic Support Index  -0.0020%%*%  0.00237%%%  0.0052%%*  -0.00033%¥*  0.00271%%% -0.0011%%*  -0.00013%%* -0.00095%**  -134e-05  0.0032%%*% -0.0011%¥*  0.00122%%%  0.000777+*
(0.000280)  (0.000242)  (0.00053)  (5.64e-05)  (0.000294) (0.000308)  (4.88e-03)  (0.000126)  (3.47e-03)  (0.00044) (0.000372)  (0.000401)  (0.000321)
Deaths (log) 0.0740%%%  _0.0365*%%  -0.263%F%  _0.123%FF  0.0531%FF  0.0282%F  -0.007T69FFF  0.0595FFF  0.000520  -0.11TRE Q328EX _QI8AFEE (. 08GYFHF
(0.0107)  (0.00886)  (0.0196)  (0.00293) (0.0113)  (0.0122)  (0.00189) (0.00413)  (0.00148)  (0.0168)  (0.0139) (0.0151) (0.0123)
Cases (log) S0.0638%FF  683e-05  0.227FFF 0 144RK _0.0661FFF  -0.0554FFF  0.00062%FF  -0.05T8FFX 0.000897  0.156¥FF  -0.279%FF Q204X _006T6FF
(0.0103)  (0.00838)  (0.0184)  (0.00310) (0.0108)  (0.0116)  (0.00186) (0.00400)  (0.00143)  (0.0159)  (0.0135) (0.0144) (0.0120)
Constant 0.890%%  Q.30TFFF 383LFEE _QOGLOFHE 0.8920F% 1 2GYRER 0.0221FFF  (.0413FK Q04347 220108 5 O20%FF 37BERER (0 .geTRH
(0.00814)  (0.00607)  (0.0150)  (0.00328)  (0.00884)  (0.0109)  (0.00214) (0.00278)  (0.00112)  (0.0141)  (0.0107) (0.0118)  (0.00969)
Observations 7094243 7994243 7994243 7994243  7.994243 7994243  7.994243  7.994243 7994243  7.994243  7.994243 7994243  7.994243
R-squared 0.000 0.001 0.000 0.004 0.000 0.002 0.000 0.000 0.000 0.001 0.001 0.000 0.000
Number of id 917,453 917453 917.453 917,453 917,453 917,453 917,453 917,453 917453 917433 917433 917,453 917,433

Robust standard errors in parentheses

K p<0.01, ** p<0.03, * p<0.1
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Table 8: Response to the Pandemic — Google Mobility Indexes on Spending Categories

(1) (2) (3) (4) (5) (6) (M) (8) (9) (10) (11) (12) (13)
VARIABLES CEX UTL Csl GAM PTG MOB CRE CON APO PTO €SO SPD TRS
Retail & recreation 00250%FF  00233%F%  006BA**¥* - 0089%F¥ - 000400 .00450%F*F  4.96e-05  00135FF  _00033FFF - 0048FFF  -020%F  Q0I6*F 0012
(.000521)  (.000362)  (.000776) (.000228) (.000488) (.000460) (6.92e-03) (.000189)  (.000101)  (.000666) (.00083) (.000635) (.000610)
Grocery & pharmacy 00095%FF - 00167TF  00399%*% 00527 - Q01TF¥  _0041%F%  000725%%%  00036*** 000910%F* 00391 000723  -4.96e-05 .00414%**
(.000310)  (.000223)  (.000427) (.000130) (.000261) (.000249) (5.38e-03) (.000106) (7.50e-05) (.000376) (.00051) (.000378) (.000360)
Parks ~000293  -.00082%FF  _0093¥FF  00033FFF  -0010%F% 000467  -.00048%F*F  -0016%F*  891e-05  -8.92e-05 .0020%%*  -000187  -.000140
(.000383)  (.000233)  (.000545) (.000125) (.000332) (.000324) (5.22e-03) (.000133) (6.74e-05) (.000479)  (.0006)  (.000472) (.000442)
Transit stations S0048%H%  _Q007FFE - 004FRE 00346%FF  00083FFF - 005FFF  481e05  -00130FF  -00063%FF  00193%FF  Q0GTHEF QOASTRRE - Q043¥EE
(.000276)  (.000194)  (.000393) (9.61e-03) (.000243) (.000241) (3.38e-03) (9.34e-03) (5.04e-05) (.000341) (.00043) (.000336) (.000319)
Workplaces 00228%FF  QOT168*F*  QO119%¥¥% 00276 00038*%*  00278%FF  _00017#%*  00030%%*  00016%%*  -0021%FF  0022%F*% - QOLTH**  0016%+*
(.000141)  (949e-05)  (.000181) (5.64e-03) (.000120) (.000114) (2.05e-03) (4.71e-03) (2.36e-05) (.000166) (.00021) (.000164) (.000160)
Residential 00099% .00820%%% 000686  -0067*F*  7.61e-05  -.0020%FF 000TASFFE - 0021FFF 320005  -.007FHFF - QATRRE QOGORFFE  0051THRK
(.000560)  (.000363)  (.000707) (.000244) (.000496) (.000490) (8.36e-03) (.000201) (8.93e-05)  (.000694) (.00083) (.000663) (.000651)
Constant D.OIZFFF  0.333%0F  38E3FFK _Q3010FK  0306FF 1 2BTRRK QIS2REX 03GAFF (4BEFEX  2.320%KE 4 Q5DREX 3 T30RKK () grgEE
(00907)  (00693)  (0173)  (00330)  (.0101)  (.0120)  (.00214)  (.00299)  (.00117)  (0158)  (.0120)  (.0134)  (.0107)
Observations 8,087,927  8087,927 8087927 8,087,927 8,087,927 8087,927 8087927 8.087.927 8087927 S.087.927 808792 BO087,927 8,087,927
7
R-squared 000 001 001 005 000 002 000 000 000 001 002 000 000
Number of id 916,755 916,735 916,735 916,735 916,755 916,735 916,735 916,735 916735 916,735 916,735 916,735  916.735

Robust standard errors in parentheses
K < 01, ¥F p<.03, * p<0.1
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The decrease in spending following the pandemic is coherent with other studies analyzing
the determinants of consumption during this crisis. As developed in Immordino et al.,
(2022), the channels that explained the fall in consumption are mainly the lockdown
measures, the temporary drop in earnings; and two changes in consumer behavior: the
increase of precautionary savings motivated by the uncertainty of the crisis and an infection-
concern motive, where individuals delay consumption to avoid in person contagion. The
evidence from the MOVii data fits with these mechanisms, particularly the effects of the

Oxford and Google indexes on spending gauges.

Table 9: Response to the Pandemic — Account Balances

(1) (2)

VARIABLES OxCGRT Google
Mobility
Indexes
Stringency Index -0.0051 7%
(9.49-05)
Economic Support 0.014%**
Index
(0.00016)
Workplaces -0.006%**
(.00013)
Residential 0.004%%*
(.00061)
Observations 54,413,232 54,691,521
Number of id 944,985 944,985
R-squared 0.018 0.142
Controls YES YES
Individual FE YES YES
Week FE NO NO

Robust standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1
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Finally, Table 9 shows the results of the regressions using the account balances as the
dependent variable. These regressions are run for the complete set of active and inactive
users. These estimates have shown a strong association with higher government support
and savings (14%), while more strict lockdown measures affect deposit buffers (5.2%).
Furthermore, the estimates from the Google Mobility Indexes present a significant
correlation between spending more time at home with more savings (4%) while higher

mobility in office spaces reduced them by 6%.

6. Conclusions

The COVID-19 pandemic has been one of the sharpest exogenous shocks ever hit the global
economy. By combining supply and demand shocks, the outbreak required governments to

put containment measures that affected production and mobility.

Like many other countries, Colombia expanded its social safety networks to reduce the
vulnerability in the lowest quintiles of the income distribution and prevent further damage
to the productive fabric of society. Since April 2020, Ingreso Solidario and Bogota Renta
Basica have been attempting to support consumption and reduce the effects of the income

shock by disbursing monthly subsidies to more than 3 million households.

This paper intends to study the effects of these G2P programs on the principal household
finance indicators in a causal framework, given the possibility of observing treated and not
treated users. Furthermore, we calculate the MPC of these funds and analyze the effects of
lockdown orders on household financial behavior. This analysis is possible due to the
magnitude and granularity of the dataset, which allows a precise, dynamic, and timely
diagnosis of how households reacted to this virus outbreak and different government policies,

including those aiming to support consumption in vulnerable populations.
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We found a substantial positive effect of the G2P programs on the overall spending expected
after increasing purchasing power. When a measurement of spending that does not include
cash-outs and transfers is analyzed, it is shown that merchant operations decreased by 31%
after implementing the G2P programs. After disentangling this figure, it is possible to
conclude that the program depressed airtime top-ups, gambling, and other unassorted debit
card payments. However, the program incentivized grocery shopping, P2P transfers, utility
bill payments, digital content, and account balances. Savings in the digital wallet trifold,
supporting the role of the G2P programs as a social safety initiative, which translates to a

reduction of vulnerability.

Restricting the sample to the G2P recipients, we estimate the MPC at 0.42, meaning that
for a peso spent in subsidies, the user consumes less than half of it. This result is consistent
with the 0.2 to 0.6 MPC ranges found in the recent literature (Carroll et al., 2017; Fisher et

al., 2020).

Finally, we found that the pandemic and its restrictions affected household finances
differently. The most drastic effects are observed in the decrease of cash-ins, the increase of
cash-outs, and grocery shopping. These trends are coherent with stricter lockdowns
restricting depositing cash, the availability of subsidies, and panic buying induced by the

outbreak.

The stringency index has displayed a positive association with P2P and card payments.
This result means the more potent the containment measures are taken in the country, the
more the users are incentivized to perform digital operations with the cards and other
physically reduced operations. On the other hand, the economic support index, an overall
measure of financial assistance to households, is positively associated with spending on

groceries and utility bill payments while affecting gambling.
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Using the Google Mobility Indexes as covariates, we found a significant correlation between
the time at home with more savings, utility bill payments, spending, and transactions.
Further estimations show a strong association with higher government support and savings,

while stricter lockdown measures affect deposit buffers.

The sample size of this study reaches 900,000; more than half of these are beneficiaries of
unconditional cash transfers. Being a recipient implies being part of a vulnerable population
at high risk of vulnerability, although it is not the poorest. Given that the estimated
population with a digital wallet in Colombia is around 25 million, and the total beneficiaries
of G2P are 3 million (SFC, 2021), we can generalize the findings of this study to a broader

Colombia context.

The results from this paper are relevant as public policy inputs, given the persistence of the
pandemic. On the one hand, it is of utmost importance to evaluate the role of G2P programs
in supporting consumption and kickstarting the economy. These results validate the benefits
obtained from this fiscal effort. On the other hand, it provides a clear view of pandemic
containment interventions such as lockdowns and other social distancing orders on
household finances. Proper calibration is needed to find a balance in a country where the

economic stimulus is limited.
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Appendix 1

OxCGRT Indicators

1D Name Type
Containment and closure
C1 School closing Ordinal
C2 Workplace closing Ordinal
C3 Cancel public events Ordinal
C4 Restrictions on gathering size Ordinal
Ch Close public transport Ordinal
C6 Stay-at-home requirements Ordinal
C7 Restrictions on internal movement Ordinal
C8 Restrictions on international travel Ordinal
Economic response
El Income support Ordinal
E2 Debt/contract relief for households Ordinal
E3 Fiscal measures Numerical
A4 Giving international support Numerical
Health systems
H1 Public information campaign Ordinal
H2 Testing policy Ordinal
H3 Contact tracing Ordinal
H4 Emergency investment in health care | Numerical
H5 Investment in COVID-19 vaccines Numerical
H6 Facial coverings Ordinal
H7 Vaccination policy Ordinal

Source: (Hale et al., 2021)
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Some of them want to use you:

Mobile money usage in Colombia *

Abstract

Despite improvements in the access to digital accounts due to the pandemic, countries
worldwide have struggled to increase usage since cash withdrawals are preferred. Using a
novel dataset that combines survey methods, administrative microdata, and an
experimental design, we examine the factors influencing mobile banking adoption in
Colombia. The field experiment shows that cash transfers nudge mobile money take-up and
found a positive association between usage and debit cards and longer exposure to digital

financial services.

Keywords: Fintech, Decision making in Financial Markets, Household Finance

JEL Classification: G2, G41, G5, 016

2 This study has received financial support from the Tufts University - Fletcher School FLPFI Research Prize
2020. Its data collection process is compliant with the Bocconi Research Ethics Policy (Code SA000298).
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2. Introduction

The COVID-19 health crisis has been a catalyzer for financial technology (Fintech)
adoption. Many users have decided to switch from traditional banking to purely digital
services, particularly cashless payments and digital identification methods, aiming to reduce
risk exposure inherent to physical branches. Moreover, policies enacted by different
jurisdictions worldwide have focused on social distancing and remote operations, playing
fields in which Fintech have comparative advantages as they can support inclusive growth

and efficient government operations (Prady et al., 2020).

Thus, Fintechs have become a significant player in the digital payment environment by
helping to disperse cash transfers in isolated regions at lower costs and as a tool to perform
risk management strategies for households. Many countries have observed a significant
increase in the number of accounts opened and the digital payments made or received
(World Bank, 2021b). This upward trend could be explained by different factors: social
distancing measures, an unprecedented demand for remote services (Cambridge Centre for
Alternative Finance; World Bank; World Economic Forum, 2020), and pandemic-related

policies using digital accounts to disburse government-to-person programs (G2P).

From a development perspective, attending to the unbanked population goes in the right
direction: Serving the unattended empowers them to participate in long-term investment
activities, promotes efficient allocation of resources, reduces the cost of capital, smooths
consumption after unexpected shocks, and enhances household finances (Beck and Demirgiig-

Kunt, 2008; Demirgiic-Kunt et al., 2015, 2020).

One of the first Fintech business models, mobile money, has been an essential catalyzer of
financial inclusion in developing countries, even before the pandemic. This innovation has

shown a significant role in boosting welfare gains through improvements in risk-sharing,
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food security, consumption smoothing, business profitability savings, and a better channel
to disburse G2P programs than cash (Aker and Mbiti, 2010; Jack and Suri, 2014; Aker et al.,

2016; Suri, 2017; Riley, 2018; Suri, Bharadwaj and Jack, 2021).

However, the positive effects of financial inclusion are not directly derived from the
ownership of accounts but from their appropriate and consistent use. Notably, digital
banking accounts, besides reducing transaction costs, have the potential of substituting
credit scoring and reducing asymmetric information, empowering women financially, and

assisting SMEs to grow in the formal sector (Davidovic et al., 2020).

In this sense, this paper study the role of cash transfers and other idiosyncratic factors on
mobile money usage. We perform an online survey on 2,523 clients of MOVii, one of the
biggest mobile money providers in Colombia. The survey includes an experiment that allows
studying the transfer effect in a causal inference framework. Thus, survey respondents were
randomly assigned into three different groups, each providing different levels of financial
incentives to answer an online form. The effect of transfers is measured on transactional
usage and self-reported information on prospective investment preferences and risk

management strategies.

The survey data collection process compiled information on demographics, socioeconomic
status, risk management, assets, financial education, and perceptions of mobile money's
usefulness and ease of use. This information is then merged with administrative data from
MOVii, linking the same users from the survey with transactional data on spending,

transfers, and cash-in/cash-out operations.

We find that the treatment intervention had a sizable impact on usage, measured with

transactional data. The treatment group, those regular users receiving a cash transfer,
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increased their transactions in the digital ecosystem by 42% compared to the control group.

This effect is more accentuated in G2P recipients, who doubled their average spending.

Furthermore, the survey provides a comprehensive characterization of the mobile money
user in Colombia, including G2P beneficiaries, since MOVii was chosen to allocate
pandemic-related emergency cash assistance through its mobile money platform. We found
that this newly included population has different saving and transactional profiles, as they
are more prone to cash out their subsidies rather than use the digital wallet for their
financial activities. To promote cash, providing users with debit cards proves to be a very
efficient tool to facilitate technology adoption. Moreover, the amount of time a user has
been using the MOVii app is positively associated with usage, which might implicate a

learning curve that should be explored in further research.

This paper contributes to the existing literature on mobile money adoption and its role in
financial inclusion. As described in the literature survey made by Ahmad, Green and Jiang,
(2020), most works on the determinants of the take-up of mobile money have been highly

descriptive, with endogeneity problems and focused on Africa.

This study also adds to the existing literature on financial inclusion, particularly the strain
focused on access and usage of financial instruments. Most of these works have used the
World Bank's Global Findex dataset, a cross-country data set on how adults save, borrow,
pay, and manage risk (Demirgiig-Kunt et al., 2020). Using this information, Allen et al., (2016)
found that older, urban, educated people have a higher probability of owning an account.
Furthermore, they have observed that banking costs and proximity to branches are

associated with increased access to financial services.

Similar analyzes have been made for specific jurisdictions. (Zins and Weill, 2016) find that

income, education, and age in 37 countries in Africa significantly affect financial inclusion.
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Similar conclusions were found for China, a country with limited use of formal credit, where
also income and education affect the use of alternative sources of borrowing (Fungicova
and Weill, 2015). In India, Dar and Ahmed (2020) expand the analysis from formal accounts
ownership to savings, credit, and debit cards. As the gender, age, education, and income
impact ownership, they recommend focusing on the female population and enhancing

literacy and income to promote inclusive inclusion.

In this sense, this paper focuses on a middle-income country, Colombia, using a randomized
intervention that identifies the causal effects of the cash transfers in variables within the
database. Furthermore, the novel dataset presented here merges survey methods with
administrative data for the first time: Besides collecting data on how users use mobile money
and manage risks, this survey adds new modules on technology adoption and financial
literacy. Instead of relying on self-reported data on how users save, borrow, and pay, this

database replaces it with transactional data from MOVii.

From a policy perspective, this type of study demand-side study serves as an input for the
discussion regarding using smoothing consumption programs with the double goal of
increasing financial inclusion. Given the recent advancements in access, policymakers should
focus now on usage and economic empowerment to improve long-run wellbeing. The positive
effects of financial inclusion are not directly derived from the ownership of accounts, but
they come from their appropriate and consistent use (World Economic Forum, 2018). Hence,
it is essential to analyze how the recently banked are using their financial accounts and

what influences higher usage to ensure financial inclusion and economic empowerment.
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3. Background

After the outbreak of the SARS-COV2 virus, the Government of Colombia decided to
include in its public social assistance programs a new vulnerable population segment affected
by lockdown measures. This new initiative, Ingreso Solidario -ISP, protects 3 million people
not already covered by existing cash transfer programs by providing COP 160,000 (around
USD 40) per month to households defined by a multi-dimensional proxy means test
(SISBEN). This program started running in April 2020, and it has fiscal appropriations

until December 2022.

To execute ISP, the government at different levels had to use existing social protection
infrastructure to identify and reach these beneficiaries, many of whom were not contacted
before. In a different approach than other programs disbursing aid through the state bank
and money orders, this policy approached digitally oriented financial institutions to

distribute the pandemic-related emergency cash assistance through mobile money.

The decision to channel the unconditional cash transfer through digital channels, as in many
other countries, was taken based on: i) The difficulty of reaching distant parts of the
national territory, ii) the need to enhance existing social protection systems to offset the
effects of lockdown measures promptly, and iii) the necessity to encourage physical

distancing (FAO, 2021).

The ISP considered that those recipients with an active bank account would be transferred
directly. However, many of the beneficiaries were previously unbanked; thus, this G2P
program implied to include a significant part of the population financially. National and
local governments partnered then with the leading national mobile money operators to

create digital wallets associated with the beneficiary's phone number.
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The push from G2P initiatives at the municipal level and an unprecedented demand for
remote services explained the significant dynamism observed in the digital accounts during
2020 and 2021. The number of active electronic deposit accounts raised from 2.1 million to

7.6 million from December 2019 to December 2020 (Superintendencia Financiera de

Colombia, 2021).

MOVii does not have physical branches. Its services are offered through a digital wallet
platform where users can pay utility bills and invoices, shop online, and transfer money at
no cost to the client. Cashin/cash-out (CICO) operations are performed countrywide at
different points of sale (PoS), including supermarket chains, drugstores, and betting booths.
Users can receive a debit card to perform in-presence purchases and ATM cash-outs by
paying an extra fee. Cash-outs have a cost based on the channel unless the user is a G2P

beneficiary, a case in which it is free for 30 days or until the next subsidy arrives.

While writing this paper, MOVii reached a milestone of 2 million mobile wallets opened,
more than 650,000 of these performing transactions. The total number of G2P recipients

using MOVii reached 240,000 users, scattered throughout the national territory.

4. Data

This paper's novelty lies in the fact that it is one of the few demand-side studies on mobile
banking in Colombia. Moreover, it focuses on a new population segment that accessed
financial services for the first time due to a pandemic-related cash emergency program. The
information from recipients and non-recipients comes from two sources: a survey conducted
on a subsample of MOVII's users and the administrative data from the same Fintech

company.

The survey and its pilot were conducted between August-September 2021. At this time,

Colombia was exiting its third wave of COVID-19, reducing from 9,000 cases a day in early
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August to 1,500 in middle September. Most of the restrictions were eliminated in June,
especially lockdown measures and constraints on large gatherings. Mask mandates were still

imposed indoors and in public spaces, including bank branches and retail commerce.

3.1 Questionary

The questionary builds on the Global Findex, a global initiative from the World Bank and
the Bill and Melinda Gates Foundation to measure access and use of formal and informal
financial services. This survey, applied in 140 countries since 2011, quantifies financial
inclusion systematically and comparably (Demirgiic-Kunt et al., 2015). Thus, the survey
compiles demographics, socioeconomic status, risk management, assets, and financial
behaviors such as saving and borrowing. This paper substitutes, when feasible, questions
found in the Global Findex to measure account ownership, payments, use of accounts and
savings, credit, and financial resilience, with administrative data for accuracy purposes (see

Annex 1 for the complete list of questions).

Mainly, the instrument collects information on socioeconomic stratification - spatial
classification of housing districts based on amenities and building qualities -, the highest
level of education completed, and income bracket — starting from the medium monthly
income of COP 250,000 ( 8ISD 65) with gradual increases up to COP 5,000,0000 ( 87SD
1,300). The survey also captures household size, the number of children, municipality, and
status as head of household. With the municipality, it is possible to categorize users between
urban and rural, a vital feature to control the availability of infrastructure to make digital
transactions. Table 1 provides basic summary statistics for the two types of G2P users,

banked and unbanked and regular users.
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Table: 1 — Summary Statistics by Type of Users

Banked Unbanked Regular  Total

Household size 3.99 4.03 3.67 3.85

Number of children 0.81 1.84 0.67 1.13

Head of Household 50.2% 74.4% 43.1%  55.8%
Female 39.1% 67.5% 31.0% 45.9%
Migrant 0.0% 8.3% 4.5% 5.4%
Married 37.1% 47.3% 32.1% 38.5%
Rural 5.0% 7.4% 5.0% 5.9%
Financial Literacy 1.11 1.00 1.24 1.13

Highschool or more 68.2% 30.8% 64.5%  52.1%
Employed (formal and informal)  60.5% 48.5% 572%  54.3%
Income < 250k 26.4% 46.5% 30.8% 36.3%
Income < Min Wage 42.5% 71.6% 46.2%  55.4%
Self-employed 23.4% 23.7% 27.0%  25.3%

The sample shows that in the unbanked G2P population, a higher proportion of females,
foreigners, married, rural, less financially educated, and poorer households are present. The
overall sample is balanced regarding user gender and formal employment but not in terms

of rurality.

The differences between the first two groups are noteworthy, given that all G2P populations,
banked and unbanked, are selected to receive economic support based on a means test-
SISBEN. Since both are beneficiaries, these two users are expected to have similar living
conditions and incomes. However, the differences between all variables in the first two

columns of Table 1 are statistically significant at the 5% level.

Besides demographics, the survey includes questions exploring how and why users save,
what type of assets they hold, which financial products they have, and their ability to meet
unexpected expenses. In this sense, the questionary requires users to inventory their assets,

including household appliances, housing, and motor vehicles. They are asked about their
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appropriate test to measure financial literacy (Lusardi and Mitchell, 2014).

The module on acceptance of technology is based on users' perceptions and approaches to
technology. Hence, fourteen Likert scale questions, using a 5-point psychometric scale, aim
to measure if users agree or disagree with various statements. These statements seek to
capture the factors that influence customer acceptance and levels of trust in innovation.
This module is based on the hypothesis that perceived usefulness and ease of use are the
main two factors that motivate an individual's intention to use new technology (Hill,
Fishbein and Ajzen, 1977; Davis, 1989; Davis, Bagozzi and Warshaw, 1992). Factor analysis
is performed on this set of ordinal variables to create two dependent variables that explain

most of the variance.

With the information from the survey, two indexes will be developed. The first one uses
appliances ownership to create a household asset-based wealth index - ABWT is built using

a principal components analysis, as depicted in Ngo and Christiaensen (2019).
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