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Abstract

Digital payment platforms can displace cash and extend financial services to under-
served populations, yet many adults worldwide remain unbanked. Leveraging granular
microdata on individual transactions and user characteristics, we argue that broad
cash substitution via peer-to-peer (P2P) platforms depends on a “rapid low income-
gradient”—the speed at which adoption spreads from affluent early users to lower-
income groups. In three Latin American cases—Brazil’s Pix, Costa Rica’s Sinpe Movil,
and Mexico’s CoDi—we document that low adoption costs, strong network effects, co-
ordinated supply-side integration, and early awareness efforts enabled Pix and Sinpe
Moévil to reach nearly all income segments within five years, whereas CoDi remains
characterized by low usage and predominantly high-income adopters.
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1 Introduction

Governments and policymakers have long sought digital payment platforms capable of
truly replacing cash, yet conventional payment cards have fallen short: even decades
after their introduction, significant segments of low- and middle-income populations
remain unbanked or reliant on cash. According to the World Bank, roughly 1.4
billion adults worldwide remain unbanked and rely on cash for everyday transactions
(Demirgiic-Kunt et al., 2022). Peer-to-peer (P2P) digital-payment technologies offer a
promising alternative because they combine the two core benefits of cash—heightened
awareness of one’s own spending and immediate settlement—with those of cards:
not having to carry physical money, faster transaction speeds, greater ease of use,
and enhanced security. Indeed, in countries that have embraced P2P systems, these
platforms have largely replaced cash in day-to-day payments.

What determines the success of P2P payment technologies and their ability to
substitute cash? There is dramatic variation in both the speed of adoption and the
intensity of usage of P2P mobile payment platforms across the globe.! Drawing
lessons from several case studies, we argue that a necessary condition for widespread
success is a rapid low income-gradient: within a short window after launch, these
technologies must recruit not only the early, high-income adopters—who tend to be
young urban men with high skills and financial literacy—but quickly attract a broader
base.

Such platforms eliminate upfront barriers by having low adoption costs, so that
even the poorest households can sign up without delay, and offering clear benefits to

users.” Strong network effects ensure that once a modest base of users and agents is

Duarte et al. (2022) document that transactions per capita in the first four years after
launch reach thirty to forty in successful cases such as Brazil, Denmark, and Sweden, yet
remain below five in less successful contexts like Mexico and Nigeria.

2Digital payments rely on mobile phone technology, which itself exhibits a rapid low
income-gradient (Aker and Mbiti, 2010).



active, others see benefits from adoption go up. Crucially, all of this is reinforced by
a supportive ecosystem—regulation that encourages innovation, plus trusted agent
and merchant networks that lower the perceived risks for new users.

These dynamics imply that the marginal adopter changes dramatically over a rela-
tively short period of time. In the early stages, adopters are strongly selected—urban,
affluent, digitally and financially savvy young men—whereas soon after, the marginal
user increasingly resembles the general population. In stark contrast, conventional
credit and debit cards have exhibited stubbornly high income gradients even decades
after their introduction, leaving large segments of the poor population reliant on
cash.’

This paper examines three case studies to understand what are key determinants
of the success of mobile payment technologies in developing countries. Namely, Pix
in Brazil, Sinpe Mévil in Costa Rica, and CoDi in Mexico. Despite having a similar
real GDP per capita, these Latin American countries had very different experiences
with the introduction of these platforms. Pix and Sinpe Mévil, two success stories,
are technologies with rapid low income-gradients: Within five years of their rollout,
municipalities in the lowest income quintiles were transacting at nearly the same
rates as wealthier areas. Strategic complementarities reinforced their diffusion: as
usage spread beyond the initial elite cohort, each additional adopter increased the
platform’s value for the next wave of users, producing the classic S-curve pattern—
where adoption begins slowly, accelerates as network effects take hold, and eventually

levels off as saturation is reached.

3Conventional card payments exhibit low substitutability with cash, limiting their ability
to displace physical currency (Alvarez and Argente, 2024). Thus, mobile payments have the
potential to leapfrog legacy card systems. Han and Wang (2021) show that while card pay-
ment adoption rises monotonically with per-capita income, a pattern characteristic of tech-
nologies with high adoption costs and weak strategic complementarities, mobile-payment
uptake follows a non-monotonic pattern, indicating broader accessibility and stronger net-
work effects.



By contrast, Mexico’s CoDi remains trapped in the early, high-income segment of
its adoption curve. CoDi still struggles to knock down entry barriers—many poten-
tial users must first obtain compatible smartphones or bank accounts, and its agent
and merchant networks remain sparse outside urban centers—so adoption among
low-income communities has lagged behind. Without a rapid low income-gradient,
strategic complementarities remain weak, and the network cannot reach the tipping
point needed for mass adoption.

We first discuss the features and institutional background behind each technology
in Section 3. The platforms share some common characteristics, like requiring users
to have a bank account and a mobile phone. They also share a similar origin, as
they use real-time interbank “highways” developed by the corresponding central bank
decades prior to each platform’s launch as a backbone to connect the participants.
Leveraging these rails lowered costs and sped up launches. However, accessibility
differed across countries, with Pix allowing a broader set of financial institutions to
participate directly, while Sinpe Movil is limited to transaction account providers,
and CoDi is yet more restrictive due to security reasons.

We then summarize the barriers to adoption in each country in Section 4, focusing
on financial inclusion and technological constraints—namely, mobile phone ownership
and internet connectivity. Despite similar levels of GDP per capita, these frictions
varied widely across the three countries prior to the introduction of digital payment
technologies. While roughly 70% of adults in Brazil and Costa Rica held a bank ac-
count by 2017, the figure was under 40% in Mexico, raising the cost of CoDi adoption
for a large share of the population. Likewise, both credit and debit card ownership
and usage, as well as experience with digital payments, are markedly lower in Mexico
than in Brazil and Costa Rica. Technological entry barriers also differ; mobile phone
ownership is virtually universal in Costa Rica, about ten percentage points lower in

Brazil, and below 70% in Mexico, with substantial geographic variation. While Sinpe



Moévil can route transactions over SMS, Pix and CoDi rely on internet-connected
apps, creating an additional hurdle in areas with unreliable connectivity.

We then turn to studying the degrees of adoption in each country and their drivers
in Section 5.1, leveraging microdata to compare the speed and extent of uptake.
Across countries, S-curves look significantly different. Pix’s adoption in Brazil was
the fastest, reaching 60% of the adult population within a year and, more recently,
encompassing nearly the entire adult population.* In Costa Rica, Sinpe Mévil’s
adoption was slower, but featured steady growth: while it took five years for it to
reach 40% adoption rates, it reached an 80% adoption rate in 2024. In contrast,
CoDi’s adoption in Mexico stagnated, reaching only 2-3% of the adult population
since its launch in 2019.

The microdata are particularly well-suited to detailed within-country comparisons,
which are the focus of the rest of the paper. While the overall adoption and usage rates
in Brazil and Costa Rica are very high, take-up did not occur uniformly across space;
municipalities with higher income had more users early on. However, both countries
also exhibited a flat income gradient of usage—usage intensity equalized across rich
and poor—shortly after the countries’ launch, even though adoption rates remain
higher in wealthier areas. We also show that, conditional on income, internet speed
and bank account ownership play a relevant role in explaining regional disparities.
Thus, in countries with high dispersion in internet access and financial inclusion, this
is a consideration to increase the technology’s reach.

As these payment technologies progressed along their adoption S-curve, the char-
acteristics of their marginal adopter changed over time. While this notion is intu-
itive, exploring it empirically is data-demanding, as it requires dynamic microdata
on the characteristics of the adopters. We leverage this granular information on in-

dividual characteristics and their usage of Sinpe Mévil for the case of Costa Rica.

4This suggests that Pix also increased bank account adoption in Brazil.



First, we document that early adopters tend to be younger—the age of the marginal
adopter in 2015 was 35, while its counterpart for 2024 was 40. Second, men tend to
adopt first—the share of female adopters was below 40% when the technology first
launched and gradually rose until it stabilized at 50% towards 2022. Moreover, the
share of adopters who reside in urban areas has been decreasing over time. Finally,
the marginal adopter has become increasingly likely to be a low-skilled worker as the
technology has become more widely adopted.®

Strategic complementarities are an intuitive driver of P2P payments adoption:
an individual’s benefit from joining the network grows with the number of existing
users (Alvarez et al., 2023a; Crouzet et al., 2023). In practice, this relates to why
having a rapid low income-gradient is key; a platform must quickly build a critical
mass of participants so that each new adopter reaps increasing utility from being
able to transact with a larger set of peers. The network structure also changes as a
technology becomes more widely adopted; for instance, in the case of Sinpe Modvil, we
show how the network became more interconnected as adoption increased. Related
to our analysis above, strategic complementarities can also shape how the marginal
adopter looks like at each stage. Early on, adopters are a highly selected group—
urban, affluent, young men willing to join a thin network. As the system matures
and strategic complementarities kick in, successive adopters come from progressively
broader demographics, mirroring the flattening of the income gradient we document
for Pix and Sinpe Mévil (but not CoDi).6 In this way, strategic complementarities

contribute both to the speed of diffusion and to the evolution of the user profile along

SThese patterns are consistent with evidence from other national case studies. Jack and
Suri (2011) show that within three years of its launch, M-Pesa in Kenya had reached over 40
percent of the adult population, including widespread adoption among rural and low-income
users. Similarly, India’s Unified Payments Interface surpassed 300 million registrations by
2019 and achieved near-equal adoption rates across income quintiles. In China, Alipay also
saw rapid diffusion among rural and lower-income populations, reinforcing the view that
mobile payment technologies broaden financial access as adoption deepens.

®We also show that homophily plays a role in shaping network formation.



the S-curve.

An analysis of adoption drivers cannot omit the relevance of awareness and trust.
Conditional on awareness, user trust is a prerequisite for adoption (Alvarez et al.,
2023b). Evidence suggests that in the case of CoDi, and initially for Sinpe Movil,
awareness was lacking and constrained adoption, while Pix was well-advertised early
on. Another aspect that is hard to quantify but has been anecdotally key is the value
proposition of each technology fosupply-sideparticipants. We argue that coordi-
nation and interoperability features can be key. Without a mandate to participate
(as in Brazil) or the initial involvement of large players (as in Costa Rica), the value
proposition must be compelling enough to engage commercial banks and ntech rms.
Otherwise, the success of the technology is compromised: a patchwork network can-
not leverage strategic complementarities, and its limited reach discourages adoption
by reducing the potential bene ts to end users.

While throughout we focus on P2P payments, we end this section by describing
the state of rm adoption in Costa Rica and Brazil to draw lessons about how it
relates to P2P adoption! In both cases, adoption by individuals had to reach very
high levels (over 70%) for business adoption to accelerate and represent more than
a modest fraction of total activity. This is potentially the result of higher adoption
costs for rms compared to individuals, which is supported by the evidence from
Costa Rican surveys that indicate that di culties with accounting systems for record
keeping and integration are important deterrents for businesses; a result that is echoed
by Comin et al. (2025)2 Finally, Section 6 investigates evidence on the cross-adoption
of payment instruments. The data from Brazil and Costa Rica suggest that adopting

P2P payment systems incentivizes users to adopt other banking services and also

"This topic (P2B payments) has been studied in other contexts; see Alfaro-Serrano et al.
(2021); Comin et al. (2025); Gertler et al. (2022).

8Cirera et al. (2022) nd that small rms are more inclined to adopt online payment
platforms than cards or online banking, highlighting ntech's potential to enhance the
di usion to nancial instruments.



leads to substitute away from cash.

Ultimately, the contrasting experiences of Pix, Sinpe Movil, and CoDi underscore
that rapid, inclusive di usion hinges on more than just technology. A low income-
gradient, robust strategic complementarities, streamlined supply-side integration, and
high levels of user awareness and trust must all align. By unpacking how these fac-
tors interact both across and within countries, our analysis provides practical lessons
for designing digital payment systems that can truly displace cash and serve large

segments of the population.

2 Data

Costa Rica: We leverage comprehensive data on Sinpe Movil transactions. For
each user, we observe the exact date of technology adoption as well as full transac-
tion histories. Each record includes the transaction amount, the unique identi ers
of both sender and receiver, and the respective banks involved. To enrich these
records with demographics, we merge them with data from the Civil Registry, and
employer{employee data from the Central Bank of Costa Rica (BCCR)'s Registry
of Economic Variables. This linkage provides individual-level information on age,
gender, income, and skill level. Municipal-level GDP data is drawn from BCCR's

Producto Interno Bruto Cantonal (PIBC) series.

Brazil:  Pix data were obtained from the Pix Dados Abertos portal of the Banco
Central do Brasil. The dataset reports monthly counts and values of transactions
executed since the system's launch in November 2020, disaggregated by payer and re-
ceiver, by municipality, and by account type (individual|PF vs. rm|PJ). Municipal-

level GDP gures come from the Instituto Brasileiro de Geogra a e Estatstica (IBGE)'s

Produto Interno Bruto dos Municpios series, which decomposes value-added into



agriculture, industry, and services at constant prices for 2010{2021. National pop-
ulation estimates are drawn from the United Nations Department of Economic and
Social A airs (UNDESA) historical population series (annual data, 1800{2020), while

municipality-level population counts derive from the 2022 IBGE Census.

Mexico: Information on accounts that have conducted at least one transaction
in CoDi is drawn from the Sistema de Informacon Ecoromica of the Banco de
Mexico. We complement this with data from the National Survey of Financial In-
clusion (ENIF), a triennial household survey representative at the national level and
conducted by the National Institute of Statistics and Geography (INEGI). We use
the most recent wave, corresponding to 2024. Lastly, income information comes from

the Intercensal Survey of 2015.

Other Data:  To complement our main analysis, we incorporate several additional
data sources. Country-level GDP per capita is obtained from the World Development
Indicators (WDI) database, which provides harmonized macroeconomic and nancial-
sector statistics for over 200 economiésTo measure nancial inclusion, we use data
from the Global Findex (GFI) database, which o ers detailed survey-based indica-
tors.'® We also use data on the number of depositors with commercial banks (per
1,000 adults) in Brazil and Costa Rica from the WDI database. To capture mobile
internet quality, we rely on the Speedtest database from Ookla's Global Fixed and
Mobile Network Performance Map Tiles open-data release. This dataset aggregates
millions of Speedtest results conducted via Ookla's Android and iOS apps each quar-
ter since early 2019. Each result is assigned to a tile of approximately 610610m,

reporting metrics such as average download and upload speeds, median latency, num-

*WDI collects these estimates annually from national statistical agencies and interna-
tional organizations, ensuring consistency over time and across countries.

0Compiled by the World Bank every three years since 2011, GFI aggregates responses
from over 150,000 adults in more than 150 economies.
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ber of tests, and number of unique devices. We restrict our analysis to mobile-device
tests (i.e., cellular connections) and use average download speed as a proxy for mobile
internet quality. To align these tile-level results with municipal GDP per capita data,

we compute an area-weighted average for each municipality using national boundary

shape les!?

3 Institutional Background

The spirit behind Pix, Sinpe Movil, and CoDi is similar: they allow users to conduct
electronic payments from their personal devices and facilitate transfers. In fact, the
technologies behind these platforms share some common characteristics. For instance,
they all require users to have a bank account, which must be linked with the platform,
and a mobile phone, which is used to send payments.

These technologies also have similar backbones: real-time interbank \highways"
that their central banks in Brazil, Costa Rica, and Mexico built around the 2000s. By
standing on the shoulders of decades-old, 24/7 Real-Time Gross Settlement (RTGS)
or real-time nets, each country could launch a mobile- rst platform years later. These
platforms|called STR, Sinpe, and SPEI, in Brazil, Costa Rica, and Mexico, re-
spectively|allowed for a relatively straightforward adaptation of real-time rails for
transfers by end-users.

In Brazil, the real-time core|STR ( Reserves Transfer Systejiwas rst avail-
able in 2002, with RTGS for wholesale and high-value payments available 24/7, and
was based on a settlement system with central-bank reserves and intraday collateral
support. Pix was then launched as an overlay development in 2020 (Banco Central

do Brasil, 2020). It consisted of a uni ed alias directory, in which the Central Bank

1 Because tests are voluntary, coverage is uneven. Municipalities with no Speedtest results
inherit no tiles and are excluded from our dataset. Our municipality coverage spans 88%
for Brazil, 98% for Costa Rica, and 80% for Mexico.



maps e-mails, phone numbers, or random keys to any STR-enabled account. The
Central Bank of Brazil also created an open API gateway, so that any registered
institution could quickly integrate with the system. Pix participants fall into three
categories: payment initiation providers (authorized third parties that trigger cus-
tomer payments but don't settle them); transaction account providers (banks and
PSPs o ering deposit, savings, or prepaid accounts and connecting to the settlement
system); and special intermediaries (other institutions linked to Pix's settlement rails
without holding end-user accounts themselves), making it accessible to a broad ntech
base. Pix technology supports QR codes, P2G (government collections), scheduled
payments, and split transactions.

Costa Rica's real-time core|Sinpe (National Electronic Payments Systerjjdates
back to 1997, with an RTGS engine settling individual gross transactions 24/7 (Banco
Central de Costa Rica, 2025). This core was open to all banks and to licensed non-
banks with reserve accounts. Sinpe Movil was launched as an overlay development
in 2015 (Araujo, 2018). Sinpe's original real-time rails allowed the Central Bank to
map mobile numbers to bank accounts straightforwardly. Integration by banks was
also smooth, as they simply \plugged" their existing Sinpe connections into a shared
mobile-app gateway. Sinpe's immediate settlement meant the app could conrm
Sinpe Movil payments in seconds, and the existing infrastructure facilitated o ering
end-users zero fees for P2P, P2B, and P2G transactions (Alvarez et al., 2023a).

In Mexico, the real-time core|SPEI ( Interbanking Electronic Payment Syster)j
was launched by Banco de Mexico in August 2004 via per-transaction real-time net
settlements, 24/7, and participants were granted access to a SPEI API to facilitate
usage (Banco de Mexico, 2004). CoDi was then built in 2019 (Herrera-Arizmendi and
Amezcua-Nurez, 2020), with IDs (phone, email, RFC) mapped to the SPEI directory
in real time. Banco de Mexico built a QR-functionality, so any SPEI-connected bank

or ntech could scan and pay, and the SPEI settlement meant merchants saw funds
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instantly. Participation in CoDi, however, is restricted to nancial institutions which
are members of SPEI and comply with speci ¢ security norms, although non-members
can design applications to make payment requests (Corredor et al., 2020).

The development of these platforms follows a clear pattern: central banks rst
established resilient, around-the-clock interbank settlement systems (STR, Sinpe, and
SPEI), creating a solid foundation for end-user mobile-payment overlays (Pix, Sinpe
Movil, and CoDi). Leveraging existing rails accelerated their launch and minimized
costs|for both the central banks and other nancial players. Accessibility, however,

di ered across settings, with Pix allowing for a broader base of nancial institutions
to directly participate, while Sinpe Movil is limited to transaction account providers,
and CoDi, for security reasons that will be discussed further in Section 5.4, is yet

more restrictive in allowing providers to participate.

4 Barriers to Adoption

While all technologies require users to hold a bank account and to have access to a
mobile phone, these requirements pose di erent challenges in each country depending
on their income. Thus, we begin our exploration of barriers to adoption in each
country with a comparison of their per capita GDP. Note that Brazil, Mexico, and
Costa Rica all have a relatively similar GDP per capita. As shown in Table 1, this was
true around the year 2000, close to the date when the real-time cores were developed,

and in later years when Pix, Sinpe Movil, and CoDi were launched.

4.1 Financial Inclusion

However, despite this similarity, nancial inclusion di ers signi cantly among these
countries, as summarized in Panel (A) of Figure 1. This gure presents data for 160

countries using the Global Findex 2017, capturing conditions before the introduction
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Table 1: GDP per Capita (PPP) by Country

© @ @

2000 2015 2020 2024
Brazil 9,092 14,821 16,102 22,333
Costa Rica 7,879 17,525 22,100 30,063
Mexico 11,704 19,075 19,354 25,688

Notes: The table shows values for GDP per capita, PPP (current international dollars). The rst column

is close to the date when the real-time cores were developed in each country. The second column is the
year Sinpe Movil was launched, the third column is close to when Pix and CoDi were launched, and the
last column is the latest year available. Source: World Bank, World Development Indicators.

of CoDi and Pix, and during the early stages of Sinpe Movil. Each panel emphasizes
the values corresponding to Brazil, Costa Rica, and Mexico. Panel (al) shows that
about 70% of the adult population in Brazil and Costa Rica owns a bank account
at a nancial institution. In Mexico, however, less than 40% of adults have a bank

account, thereby imposing an upper limit on the share of the population that could

adopt CoDi without rst overcoming this hurdle.

Panels (a2) and (a3) display credit/debit card ownership and debit card usage,
respectively. Although all three countries have comparable GDP per capita, Mexico
exhibits markedly lower ownership and usage rates. These panels further show a
pronounced income gradient in both card ownership and usage.

Panel (a4) plots the percentage of the population in each country that has made
a digital payment: Brazil and Costa Rica both exceed 40%, whereas Mexico's rate
is roughly half that level. In fact, according to Mexico's 2024 National Survey of
Financial Inclusion (ENIF), for purchases of 500 pesos or less, 85% of the adult
population used cash as their payment method, while for larger amounts this share

was 73%.

12



Figure 1. Financial Inclusion and Technological Barriers Across Countries

A. Financial Inclusion of End Users

(al) Owns a bank account (%) (a2) Owns a credit or debit card (%)

(a3) Has used a debit card (%) (a4) Has made a digital payment (%)

B. Technological Barriers for End Users

(b1) Owns a mobile phone (%) (b2) Has access to internet (%)

Notes: The gure shows dierences in nancial inclusion and technological barriers across countries, high-
lighting Brazil, Costa Rica, and Mexico in each panel. Panels (al) and (a2) focus on ownership of a bank
account or card, respectively, in percentages. Panels (a3) and (a4) plot the percentage of individuals who
have used a debit card or made a digital payment. Panels (bl) and (b2) are related to technology access,
focusing on percentages of individuals with mobile phones and internet access. Source: World Bank, World
Development Indicators and Global Financial Inclusion Database 2017.
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4.2 Technological Barriers

Tech-related entry barriers for end-users vary greatly across countries. A basic re-
qguirement to take advantage of these platforms is owning a mobile phone. As shown
in Panel (bl) of Figure 1, this is not a given: while nearly 100% of adults in Costa
Rica own a mobile phone, the share is over ten percentage points lower in Brazil and
below 70% in Mexico.

Sinpe Movil runs over multiple electronic-banking channels|including SMS, mo-
bile web, and banking apps|so users can send transfers via simple text messages
without needing data (Banco Central de Costa Rica, 2024). This is not the case for
Pix or CoDi: both require, in addition to a mobile phone, access to the Internet. For
CoDi, users must install a CoDi-enabled app on a smartphone and have data or Inter-
net connectivity (Banco de Mexico, 2019). Similarly, Brazil's Pix operates exclusively
through Internet-connected channels (Banco Central do Brasil, 2024). Access to the
Internet is, again, not a given, representing an additional adoption barrier: as shown
in Panel (b2), close to 80% of Brazil's population has Internet connectivity, while in
Mexico the rate is about 70%. Furthermore, internet quality is also relevant.

Figure 2 plots average mobile download speeds against municipal GDP per capita
for each country, with national averages indicated by horizontal dashed lines. Brazil
stands out with mobile download speeds nearly three times higher than those of
Costa Rica and Mexico. These di erences are especially relevant for the performance
of real-time digital payment platforms like Pix and CoDi, where mobile connectivity
a ects the ease of opening apps, con rming transactions, loading QR codes, and
checking balances. While most transactions require minimal bandwidth, faster speeds
reduce the likelihood of timeouts and failed payments. Importantly, as we discussed
below, mobile speed shapes adoption patterns by income group, as slower networks

in poorer areas can reinforce digital exclusion. In Costa Rica, where Sinpe Mvil also
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supports SMS-based transfers, mobile speed is less of a limiting factor, and speeds
are relatively uniform across municipalities. By contrast, Mexico and Brazil exhibit
greater variation in connectivity by local income, with Brazil achieving both higher

overall speeds and more pronounced income-related disparities.

Figure 2: Internet Connectivity

(a) Brazil (b) Costa Rica (c) Mexico

Notes: The gures show download speeds in megabits per second for each country across municipalities. The
dashed horizontal line in each gure represents the mean download speed, which is equal to 132.9, 48.7, and
46.3 for Brazil, Costa Rica, and Mexico, respectively.

5 Adoption and Its Drivers

5.1 Adoption and Usage

We now compare the speed and rate of adoption of the technologies both across and

within countries.

Comparing Adoption Across Countries Across countries and over time, adoption|
the classic S-curves|looks sharply di erent. Figure 3 depicts these curves, de ning
adoption as participating in a transfer, as opposed to merely downloading an app or
subscribing. As shown, adoption in Brazil was relatively fast just after its launch in
2020, reaching 60% within a year, and most recently, take-up has almost reached the
entirety of the adult population. Sinpe Movil's adoption was steady but slower; after

its launch in 2015, it took about ve years to reach 40% adoption rates in 2020. This

15



Figure 3. Adoption Dynamics: S-Curves Across Countries

Notes: The gure shows adoption rates over time for Pix (Brazil), Sinpe Mvil (Costa Rica), and CoDi
(Mexico). For Brazil, the rate is the stock of individual DICT-registered accounts on the last day of each
month (Banco Central do Brasil), divided by the population aged 15 and over in 2019 (World Bank). For
Costa Rica, it is the number of users who have made or received at least one payment via Sinpe Movil, divided
by the adult population (Registro Civil de Costa Rica). For Mexico, it is the total number of accounts that
have made at least one payment (Sistema de Informacon Ecoromica, Banco de Mexico), divided by the 2019
population aged 15 and over (World Bank). Data for all countries extends through the end of 2024.

in part is explained by the fact that, according to the 2017 Survey of Payment Meth-
ods conducted by the Central Bank of Costa Rica, only about 4% of adults reported
knowing about Sinpe Movil two years after its launch. Since then, growth has contin-
ued, reaching a more concave segment of the curve at an 80% adoption rate in 2024.
The slowest adoption rate in our sample occurs in Mexico, where CoDi has reached
only 2{3 percent of the adult population since its 2019 launch. Although over 18
million accounts have been validated|meaning they are enabled to send payment re-
quests, implying an enroliment rate of roughly 20 percent|only 2.11 million of these
accounts have executed at least one payment, and approximately 1.05 million have

generated at least one collection request by the end of 2024 This pattern stands

2The use of digital payments in Mexico is limited. According to the National Survey
of Financial Inclusion, in 2021, only 1.6% (4.4%) of payments of less (more) than 25 dol-
lars were made using electronic transfers or mobile phones, which include bank-based rails
(SPEI), CoDi, DiMo, and private wallets (e.g., Mercado Pago, PayPal, BBVA Wallet, Oxxo
Pay). These numbers had increased by 2024 but remained low: 2.8% for payments under
25 dollars and 7.6% for payments above 25 dollars.
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in stark contrast to the pronounced S-shaped adoption trajectories observed for Pix
and Sinpe Movil, neither of which exhibits such a large gap between enroliment and
active usage.

It is worth noting that the COVID-19 pandemic coincided with the ongoing adop-
tion of these platforms. Notably, the pandemic prompted relief payments into bank
accounts in Brazil and Costa Rica, directed at households who faced income loss.
In Brazil, Auxlio Emergencial was launched in April 2020 and channeled through
newly created Caixa Tem digital accounts, which later integrated with Pix upon its
introduction in November 2020'° The use of Caixa Tem created digital accounts for
millions of previously unbanked households, which became fully interoperable once
Pix was launched. This coupling of transfers and infrastructure was important in
accelerating adoption. In contrast, Costa Rica's temporary monetary transfer, Bono
Proteger, was more modest in scale and delivered mainly through existing accounts,
without direct ties to Sinpe Movil and at a time when the app was not widely accepted
by merchants (as detailed in Section 5.6 Although Sinpe Movil adoption rose dur-
ing the pandemic, this re ected the broader move to digital transactions rather than
a direct e ect of the subsidies'® In Mexico, no comparable relief transfer was linked
to CoDi. Overall, while relief programs played a role in driving adoption in Brazil,

they did not in Costa Rica or Mexico.

Heterogeneity in Usage Within Countries There are substantial di erences in

adoption and usage rates across space. We begin by examining how adoption varies

13Auxlio Emergencial was one of the largest transfer programs in the world during the
pandemic, reaching about one-third of the Brazilian population, with monthly bene ts
initially set at R $600 (roughly USD 115) (Lara De Arruda et al., 2021).

14The emergency transfer ranged between CRC 62,500 and CRC 125,000 (between USD
110 and USD 220), and reached about 14% of the population.

15Using administrative data on account ownership in a nancial institution and the pay-
ments related to Bono Proteger, we estimate that approximately 92% of bene ciaries already
had an account before the COVID-19 outbreak.
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with regional income in Brazil and Costa Rica, where such data are available. Panels
(al) and (a2) of Figure 4 plot the time series of the usage-weighted average GDP
per capita across municipalities that have adopted Pix and Sinpe Movil, respectively.
The clear downward slope in both panels shows that the platforms were rst taken
up in higher-income regions and only gradually reached the poorer areas. In other
words, users tend to live in progressively lower-income regions as we move up the
S-curve: at launch, the average GDP per capita in adopting municipalities was about
8% higher than it was four years later, in both Brazil and Costa Rica.

Next, panels (b) and (c) illustrate the intensive margin of adoption by showing, at
each point in time, the relationship between log payments per capita and municipal
GDP per capita. Over time, these curves have become markedly atter, indicating
that usage intensity (measured by transactions per person) has equalized across rich
and poor regions. This attening reinforces the story of regional convergence: al-
though wealthier areas still lead, less-a uent municipalities now use the apps nearly
as actively.

Panels (e) and (f) focus on the extensive margin of adoption, showing the share
of adults who sent money via the platforms plotted against municipal GDP. While
overall adoption rates rise over time, the slope of these curves remains steep as when
the platforms launched, particularly in Brazil, indicating that poorer municipalities
continue to lag. Combined with our previous ndings, this suggests that although
existing users in low-income areas use Pix and Sinpe Movil as intensively as those
in wealthier regions, barriers still prevent a segment of the poorer population from

adopting the services in the rst place.
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