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Resumen 
Utilizando datos de una encuesta de hogares se estudia el cambio en la elección de los medios de pago antes 
y después de los cambios regulatorios que promovieron la utilización de medios de pago electrónicos en 
Uruguay. Nuestros resultados sugieren que, luego de los cambios regulatorios, se produjo un importante 
cambio en la forma de pago de los hogares uruguayos. Primero, para todos los niveles de ingreso 
encontramos un incremento en la proporción de hogares que tiene cuenta bancaria y tarjeta de crédito. Por 
lo tanto, se puede inferir que los cambios regulatorios resultaron en una mejora en el acceso a servicios 
financieros para todos los hogares. Sin embargo, queda abierta la interrogante si los cambios regulatorios 
afectaron a los distintos consumidores de forma diferente. Mostramos que los hogares de altos ingresos son 
aquellos más probable de haber aumentado el uso de tarjetas de crédito y débito tanto para sus pagos 
mensuales como para sus pagos regulares. También es posible sostener de nuestros resultados que el 
incremento en el número de máquinas de POS tuvo un impacto significativo en el uso de tarjetas de crédito y 
débito y que el aumento en el crimen también tuvo un efecto en el incremento del uso de tarjetas por parte 
de los hogares. En general, este trabajo contribuye a la discusión de quién se beneficia de un mejor acceso a 
los servicios financieros y la reducción del costo de uso de instrumentos de pago electrónico, y cómo estos 
beneficios pueden llegar al total de la población mediante cambios regulatorios promovidos por el gobierno. 
 
JEL: D12, E41, G20 
Palabras clave: medios de pago, comportamiento de los consumidores, electrónicos 
 

Abstract 
Using a novel household survey we are able to study how payment instrument choice changed before and 
after the regulatory changes that promoted the use of electronic payment instruments in Uruguay. Our 
results suggest that, after the regulatory changes, there was a substantial change in how households pay in 
Uruguay. First, we find an increase in the proportion of household holding bank accounts and credit cards, 
irrespective of the level of income. Thus, it could be inferred that the regulatory changes resulted in an 
improvement in access to financial services for all the households. It remains an open question whether the 
regulatory changes affected consumers differently. We show that high income households are the ones most 
likely to increase the use of debit and credit cards for their regular and monthly purchases. It can also be 
inferred from our results that the increase in the number of POS machines had a significant impact on the 
use of debit and credit cards and that the increase in the level of crime also results in an increase in the use of 
cards by households. Overall, this paper contributes to the discussion of who benefits with better access to 
financial services and the reduction in the costs of use of electronic payment instruments, and how this could 
be spurred to the whole population through regulatory changes promoted by the government. 
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1 Introduction

Households payment instruments choice has been already widely studied in developed coun-

tries but, due to recent changes in its legal framework, Uruguay is an interesting case of study.

There are three main objectives of the financial inclusion program. First, to promote universal

access to basic financial services such as electronic payment instruments, saving instruments

and credit. The policy instruments to achieve this objective are free bank accounts and elec-

tronic payment instruments for workers, retirees and those receiving social plans, easier access

to credit directly from the workers’ account, youth access to mortgages and free bank accounts

to small firms.

The second objective is to improve the efficiency of the payments system by promoting the

use of electronic payment instruments. For that, the government granted a reduction in VAT,

directed to consumers, to purchases using electronic payment instruments and a subsidy to

merchants for renting POS machines and a reduction in credit and debit cards fees.

Finally, the high concentration in the banking system was a concern so the government

created a new entity regulated by the Central Bank of Uruguay called Instituciones Emisoras

de Dinero Electrónico that offer payment services. On top of that, there were changes in the

interoperability of the transfer market between banks aiming to reduce transfer costs charged

to the consumers.

One of the first incentives for the use of electronic payment instruments was given in 2005

through the reduction of 9 points in the VAT for payments made with cards in restaurants

and other food services. Later on, the adoption of Point of Sale (POS) machines by small

businesses was subsidized to facilitate the use of this technology. The subsidy scheme covered

the total amount of the rent in 2013, and decreased to 70% and 40% in 2014 and 2015,

respectively. Additional incentives –corporate tax, import tariffs and sale tax reductions,

- were given in 2014 for firms that incorporated POS machines. A recently approved law

(Ley de Inclusión Financiera) aims to promote financial inclusion and the use of electronic

payment instruments by households. All these regulatory changes are likely to affect both the

supply and the demand side of the payment system. From the demand side, for instance, it

is expected, that consumers will increase the use of debit and credit cards in order to benefit

from the reduction in VAT. From the supply side, the subsidy for renting POS machines and

the reduction in credit and debit cards fees charged to merchants are likely to result in an
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increase in the number of merchants accepting credit and debit cards.

In a previous paper, Lluberas and Saldain (2014) studied the determinants of Uruguayan

households payment instrument choice. By estimating a multinomial logit model we studied

the main drivers of household payment instrument choice. We then described the extent

of multihoming, that is, how households spread their purchases among alternative payment

instruments. We showed that a large proportion of households concentrate their purchases in

a single payment instrument – cash – and present evidence on how the complexity of the use

of payment instruments increases with income, education and the access to financial services.

The aim of this paper is, to understand what are the main drivers of the changes in households’

payment instrument choice in Uruguay as well as to study which households were the ones

that reacted the most to the regulatory changes that took place between 2013 and 2017.

Using a novel household survey that took place in 2013 and 2017 we are able to study how

payment instrument choice changed before and after the regulatory changes that promoted the

use of electronic payment instruments. Our results suggest that, after the regulatory changes

and the promotion of the use of electronic payment instruments, there was a substantial change

in how households pay in Uruguay. First, we find and increase in the proportion of household

holding bank accounts and credit cards, irrespective of the level of income. Thus, it could be

inferred that the regulatory changes resulted in an improvement in access to financial services

for all the households.

It remains an open question whether the regulatory changes affected consumers differently.

We show that high income households are the ones most likely to increase the use of debit and

credit cards for their regular and monthly purchases. It can also be inferred from our results

that the increase in the number of POS machines had a significant impact on the use of debit

and credit cards and that the increase in the level of crime also results in an increase in the

use of cards by households.

Our results suggests that most of the changes came from the intensive margin: households

that already had cards started to use them, rather from the extensive one, more households

having access to bank accounts and thus to debit and credit cards. Overall, this paper con-

tributes to the discussion of who benefits with better access to financial services and the cost

reduction in the use of electronic payment instruments, and how this could be spurred to the

whole population through regulatory changes promoted by the government.
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2 Literature review

The choice of payment instruments has been widely studied in high income countries with

well developed financial systems but, probably due to data limitations, has not had too much

attention in developing countries.

Klee (2006) relates the use of payment instruments with household characteristics using

survey data for the United States. The author finds that debit card use increases with income

and education. She attributes the income effect to households gaining access to financial

services, but also to the substitution between other forms of payment and debit cards. The

paper also finds a positive relation between age and convenience card use, but a negative

relation with debit card use.

Also using data from the US, Borzekowski and Kiser (2008) estimate a rank-ordered logit

for payment instruments attributes: older households suffer disutility from electronic and

liquid attributes, that is, attributes associated with debit cards. On the other hand, Cohen

and Rysman (2013), using a panel of consumers, find a negative relation between age and

card use. On the other hand, they find a positive relationship between income and cards and

checks use, while the relation with cash is negative. Klee (2008) supports this hypothesis as

she finds that debit card use increases with income, while cash, checks and credit card use

decreases.

Several papers study the effect of supply side factors on payment instrument choice. Rys-

man (2007), for example, documents the existence of a positive feedback loop between con-

sumer usage of a credit card and its acceptance by merchants. The rationale behind this result

is that consumers value more a specific credit card if it is widely accepted by merchants, and

vice versa. Huynh et al. (2014) study card acceptance at the point of sale and its impact on

money demand. Their findings suggest a negative relation between acceptance and money

demand.

Finally, Arango et al. (2017) study why cash is still a popular payment method in Canada.

They use data from the 2009 Methods of Payment Survey, a household survey specifically

designed to study payment instrument choice by Canadian households, and find that cash

is used mostly because it is widely accepted by merchants, it is easy to use and has a low

marginal cost.

The literature in Uruguay is not well developed yet. Mello (2011) describes the credit card
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market in great detail and studies the market concentration and the interchange fees charged.

The author concludes that, compared with other countries, the credit card market in Uruguay

is not well developed and that there is a lack of competition – an oligolopy market structure

– in the supply side of the market. Lluberas (2014) studies the drivers of households payment

instrument choice. Using data from the 2005-06 Uruguayan consumption survey – Encuesta de

Gastos e Ingresos de los Hogares –, he finds that not controlling for transaction characteristics

results in biased estimates of household characteristics effects. The author finds that once

transactions characteristics are included in the estimations, income and age play a minor role

in explaining households payment instrument choice in Uruguay.

Finally, Sanroman and Santos (2016) use the Survey of Uruguayan Household Finances

to study the determinants of accessing financial services, specifically having a credit card and

a bank account. They find that household characteristics like income, education level and

working status are the main drivers of the probability of holding those financial services.

3 Data

We use data from the first and third waves of the Financial Survey of Uruguayan Households

(Encuesta Financiera de los Hogares Uruguayos (EFHU)). Questions about households finan-

cial situation, indebtedness, assets ownership and the use of payment instruments were asked

to a sub-sample of the regular National Household Survey (Encuesta Continua de Hogares).

The first wave of the survey was collected between October 2012 and January 2013 and ended

up with a sample size of 9,156 households. The third wave includes 9,412 households and was

collected during 2017. Both waves are representative of the Uruguayan population.

We are particularly interested in the questions concerning payment instrument use. House-

holds were asked about their payment instrument choice for regular purchases and monthly

payments. Among the former are food, cleaning products, clothing and monthly payments

refers to utilities, health insurance, schooling fees, among others.

The specific questions we are going to use and the response categories are the following:

I Regular purchases in food, cleaning products, clothing, etc. are paid with:

(a) Cash and checks, exclusively.

(b) Cash and checks mostly, but also debit or credit card.
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(c) Debit or credit card mostly.

(d) All of the above in similar proportions.

II Monthly payments like utilities, health insurance, schooling fees, etc. are paid with 1:

(a) Cash and checks, exclusively.

(b) Cash and checks mostly, but also debit, credit card or bank transfers.

(c) Credit or debit card mostly.

(d) Other forms.

4 Descriptive statistics

Uruguay has historically lagged behind in the adoption of electronic payment instruments 2.

But, after the Financial Inclusion Law and other related regulatory changes, there has been

a dramatic change in the use of payment instrument. The number and, in particular, the use

of debit cards has increased substantially between the beginning of 2013 and the end of 2017.

During that period the number of debit card issued increased 42%, the number of transaction

on ATMs increased by 36% and the number of transactions with debit cards increased 2,150%.

Moreover, the average number of transactions per debit card increased from 0.19 in the first

quarter of 2013 to almost 4 by the end of 2017. Thus, it seems that the effect of the regulatory

changes is larger in the intensive than the extensive margin, or in other words, it affected more

the use than the adoption of debit cards.

The proportion of households holding a bank account increased from 46% in 2013 to

77% in 2017. Figure 4.1 shows the proportion of households holding bank accounts in 2013

and 2017 by income decile. First, as expected, bank account holdings increases with income.

Second, although there is substantial heterogeneity across households in terms of bank account

holdings, the increase before and after the regulatory changes is observed across the entire

income distribution. The proportion of households holding bank accounts increased from 13%

to 33% among those in the bottom income decile and from 79% to 99% among those in the

top decile. Those in the middle of the income distribution were the ones that increased bank

account holdings the most with 42 percentage points increase among households in the 5th

1“Other forms” includes: direct debit mostly, bank transfers mostly, all the categories in the same proportion and other
forms.

2See Lluberas and Saldain (2014) for more details.
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and 6th deciles.

Figure 4.1: Proportion of households with a bank account by income decile

The increase in bank account holdings is likely related to the fact that, after the Financial

Inclusion Law, employers are obliged to pay wages electronically, either in a bank account

or any other electronic payment instrument. Among employees, the proportion being paid

their wages in a bank account increased from 51% to 77%. And, as shown in Figure 4.2, even

though the increase was across the entire income distribution, there is a large proportion of

households in the lowest income deciles that still are out of the banking system.
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Figure 4.2: Proportion of households that are paid their wages in a bank account by income decile

The changes in bank account holdings and thus in debit card holdings together with the

incentives to use electronic payment instruments in both the demand and supply side resulted

in an increase in the proportion of households using credit or debit cards. Figure 4.3 shows

the proportion of households that pay their regular purchases only in cash, mostly in cash,

mostly with debit or credit card or all in the same proportion in the period before and after

the regulatory changes. While only 5.8% of households paid their regular purchases mostly

with credit or debit card in 2013, the figure is 25.8% in 2017 after the government intervention.

On the other hand, we observe a decline in the proportion of households stating that they

only use cash for their regular purchases from 68.1% in 2013 to 50.5% in 2017.
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Figure 4.3: Payment instrument choice for regular purchases

A similar change in payment instrument choice is observed for monthly purchases. In 2013,

a staggering 92.0% of households were using only cash to pay for utilities, health insurance,

schooling fees, and other monthly expenses. That proportion declined to 61.4% in 2017.

Conversely, the proportion of households paying their monthly expenses mostly with credit or

debit card increased from just 2.1% to 19.3% between 2013 and 2017.
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Figure 4.4: Payment instrument choice for monthly purchases

We showed that after the regulatory changes there was an increase in the proportion of

households holding a bank account, being paid their wages in a bank account and paying their

regular and monthly purchases mostly with credit and debit card. All these changes point to

the idea of a successful policy in terms of improving access to financial services and making

the payment system more efficient. A question we want to address in the next sections is

whether all the households were equally affected by the regulatory changes.

5 Model and estimation

5.1 Empirical model

In this section we present an empirical model based on the growing theoretical literature on

two-sided markets 3 and already presented in Lluberas (2014). In general, two-sided markets

are those in which there are potential gains from trade in an interaction between two agents.

In the case of the payment system, the interaction is between a consumer - or buyer - and

a merchant - or seller. The merchant may benefit when the consumer pays with credit card

instead of cash, for instance. The main idea is that both sides of the market obtain a net

3See, for instance, the pioneer work of Rochet and Tirole (2003) and Armstrong (2006)
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gain from the interaction. Then, consumers value credit or debit cards if the they are widely

accepted by merchants, and merchants benefit from accepting credit or debit cards to the

extent that these are held and used by a large number of consumers. We argue, then, that

it is key to introduce characteristics of both sides of the market in an empirical model of

payment instrument choice.

Assume a continuum of consumers normalized to one. In each transaction, the consumer

(i) obtains utility, Uij from using payment instrument j:

Uij = αijNjm − pij (5.1)

Where αij is consumer’s benefit of interacting with each merchant that accepts payment

instrument j; Njm is the number of merchants that accept payment instrument j and pij is

the consumer cost - in terms of money but also time, convenience and discounts - of using

payment instrument j. As usual in the two-sided markets literature, we assume that the

consumer’s utility from using payment instrument j is increasing on the number of merchants

that accept that payment instrument and decreasing on its using costs.

For example, assume that the consumer can choose to pay either with cash (A), credit

card (B) or debit card (C). Then, the number of consumers that choose to pay with cash,

credit card or debit card are, respectively:

NiA = P (UiA > UiB , UiA > UiC) = φA(Njm, pij) (5.2)

NiB = P (UiB > UiA, UiB > UiC) = φB(Njm, pij) (5.3)

NiC = P (UiC > UiA, UiC > UiB) = φC(Njm, pij) (5.4)

With
∂φj

∂Njm
≥ 0 and

∂φj

∂pij
≤ 0. In other words, the number of consumers using cash (credit

card/debit card) increases with the number of merchants accepting cash (credit card/debit

card) and decreases with using costs. Note that we do not rule out the possibility of the

consumer multi-homing as the above decision is for each transaction the consumer makes.

Then, a given consumer can pay with cash when buying apples in a supermarket and with

credit card when buying furniture in a furniture store.
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We then assume that the consumer chooses the payment instrument that maximizes her

utility specified as following:

Uijk = Xiβj +Gjkδj

Where, as before, Uijk is the utility of household i from using payment instrument j for

transaction k. If we assume that there are factors not observed by the econometrician, we can

express households’s random utility as:

Vijk = Uijk + εijk = Xiβj +Gjkδj + εijk

Where the εijk capture unobserved factors and are assumed independently and identically

distributed following an extreme value distribution. This is the standard multinomial choice

model.

We consider two set of factors that affect payment instrument choice. First, following

previous studies, we assume that demographic characteristics affect the decision on what

payment instrument to use. The characteristics that we include in the model are level of

education, region of residence, income, whether the head of the household is retired, age,

household size, sex, number of credit cards in the household, whether any member of the

household have a bank account and home ownership. A second set of factors that might affect

payment instrument choice is the characteristic of the transactions. For that, we have data on

whether is a regular purchase or a monthly payment, which are treated in separate models, and

the number of POS machines per squared kilometer in of the 19 regions of the country. These

variables, among other things, aim to capture the merchants side of the market, in particular,

the parameter Njm in equation 5.1. Previous studies have found that transaction size is an

important determinant of payment instrument choice (see Cohen and Rysman (2013)). The

latter may account for supply side factors as, for instance, not all the store types accept credit

cards or stores accept credit cards only for purchases of more than a certain amount. It is

worth noting that a non-negligible proportion of household expenditure in Uruguay is made in

informal stores, thus the importance of controlling for store type in our payment instrument

choice model. Finally, we also control for the number of crimes per 100 thousands inhabitants

at the regional level in order to capture costs related, mostly, with the use of cash.

In order to study how payment instrument choice changed after the regulatory changes we
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interact the above mentioned variables with a dummy variable that takes the value 1 for the

year 2017, i.e. after the regulatory changes, and 0 for 2013, or before the financial inclusion law

and other regulatory modifications. Given the large number of coefficients to be estimated,

for ease of presentation, we show the main results graphically.

At this stage, we focus on the change in payment instrument choice before and after the

regulatory changes by household income, the number of POS machines and crime levels. In

the graphs that follow we show how the probability of paying the regular purchases mostly

with credit or debit card varies by these three variables, conditional on the rest of the variables

at the mean.

Figure 5.1 shows the the probability of paying mostly with credit card or debit card by

household income (in logs). Before the regulatory changes, there was little difference in the

probability of paying regular purchases mostly with credit or debit card across the income

distribution; about 10% of the households used mostly credit or debit cards for their regular

purchases. After the regulatory changes, there is a clear positive relationship between credit

and debit card use and household income. While there is a slight increase in the probability

of using credit or debit cards for households in the lowest income deciles, households in the

top income decile increased the likelihood of paying mostly with credit or debit card by 20

percentage points. In 2017, the probability of paying mostly with credit or debit card for lower

income households is 10% while the figure is 30% for top income households. These results

suggest that the change in payment instrument choice before and after the regulatory changes

is heterogeneous across the income distribution: high income households were the ones that

mostly changed their payment habits.
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Figure 5.1: Probability of paying mostly with credit or debit card by household income

A second important variable that aims to capture changes in the supply side of the market

is the number of POS machines available. As already noted, an increase in the number of

merchants accepting credit or debit cards (an increase in Njm) is expected to result, at least

from one side of the market, in an increase in the use of debit or credit cards. If, on top of that,

consumers’ cost of using those payment instruments is reduced because of VAT reductions,

then we should expect an increase in the use of electronic payment instruments. Figure 5.2

shows how the probability of paying mostly with credit or debit card varies with the number

of POS machines per squared kilometer, expressed in logs, available at the regional level. In

2013 there are no statistical significant differences in the likelihood of using credit or debit

cards by the number of POS machines available. Though, in 2017 and after the regulatory

changes, there is a steep increase in the probability of using mostly credit or debit card for

regular purchases as the number of merchants accepting cards increases. If the number of

POS machines per squared kilometer in each of the 19 regions in the country increases from

272 to more than 3,700; the probability of paying mostly with credit or debit card increases

from about 10% to more than 30%.
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Figure 5.2: Probability of paying mostly with credit or debit card by number of POS machines

Finally, we look at how crime affects payment instrument choice. Figure 5.3 shows the

relationship between the probability of paying mostly with credit or debit card and the crime

level per 100 thousands inhabitants at the regional level. Although there is a slight increase in

the likelihood of using credit or debit card for regular purchases as the level of crime increases

in 2013, the difference is not statistically significant. In 2017, we find an increase in the

probability of using cards as the level of crime increases.
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Figure 5.3: Probability of paying mostly with credit or debit card by crime level

6 Conclusion

Using a novel household survey that took place in 2013 and 2017 we are able to study how

payment instrument choice changed before and after the regulatory changes that promoted the

use of electronic payment instruments. Our results suggest that, after the regulatory changes

and the promotion of the use of electronic payment instruments, there was a substantial change

in how households pay in Uruguay. First, we find and increase in the proportion of household

holding bank accounts and credit cards, irrespective of the level of income. Thus, it could be

inferred that the regulatory changes resulted in an improvement in access to financial services

for all the households.

It remains an open question whether the regulatory changes affected consumers differently.

We show that high income households are the ones most likely to increase the use of debit

and credit cards for their regular and monthly purchases. While there is a slight increase

in the probability of using credit or debit cards for households in the lowest income deciles,

households in the top income decile increased the likelihood of paying mostly with credit

or debit card by 20 percentage points. These results suggest that the change in payment

instrument choice before and after the regulatory changes is heterogeneous across the income
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distribution: high income households were the ones that mostly changed their payment habits.

It can also be inferred from our results that the increase in the number of POS machines

had a significant impact on the use of debit and credit cards and that the increase in the

level of crime also results in an increase in the use of cards by households. In 2017 and after

the regulatory changes, there is a steep increase in the probability of using mostly credit or

debit card for regular purchases as the number of merchants accepting cards increases. If

the number of POS machines per squared kilometer in each of the 19 regions in the country

increases from 272 to more than 3,700; the probability of paying mostly with credit or debit

card increases from about 10% to more than 30%. Also, although there is a slight increase in

the likelihood of using credit or debit card for regular purchases as the level of crime increases

in 2013, the difference is not statistically significant. In 2017, on the other hand, we find an

increase in the probability of using cards as the level of crime increases.

Our results suggests that most of the changes came from the intensive margin: households

that already had cards started to use them, rather from the extensive one, more households

having access to bank accounts and thus to debit and credit cards. Overall, this paper con-

tributes to the discussion of who benefits with better access to financial services and the cost

reduction in the use of electronic payment instruments, and how this could be spurred to the

whole population through regulatory changes promoted by the government.
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