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Abstract
In this paper we empirically address the issue of whether reductions in card payment
interchange fees have a significant impact on prices paid by consumers. The answer to
this question is at the core of most competition policy cases and regulations that have
been applied to card payment markets. Relying on Rochet and Tirole’s (RandJEcon
33:549–570, 2002) model of this sector as a two-sided market, we identify the two
channels through which interchange fee reductions may influence retail prices: the
impact on cards’ demand and on the merchant service charge, which may be passed
through to retail prices. We use Spanish sectoral data to estimate the resulting system
of equations. Our results imply that a 1% reduction in the level of the interchange fee
leads to a long run 0.17% reduction in the retail price index. Such outcome is almost
exclusively the result of the interchange fees being passed through as lower prices by
merchants, as we find that they have a negligible impact on payment cards’ usage.

Keywords Interchange fee · Card payment network · Two-sided markets · Retail
prices

JEL Classification G18 · G21 · L51 · E31

1 Introduction

The use of cards as payment methods continues to rise across the World. In the Euro-
pean Union (EU), payment cards accounted for 47% of all non-cash transactions in
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2021, up from 34% in 2010 and 21% in 2000. In the USA, cards were used by con-
sumers in 51% of their transactions in 2018 (Kumar and O’Brien 2019).

Although using a card to pay any transaction may appear to be costless for the
consumer, in order for that payment to take place a relatively complex structure of
agreements between banks and card networks needs to exist, where different fees are
paid and collected every time such an operation takes place. The level of those fees
has been subject to a lot of attention by regulators and competition policy agencies.1

At the core of the policy problem lies the issue of whether the fees may be excessive,
as they are likely to be passed on to consumers in the form of higher retail prices.

Despite the importance of this question, the empirical literature dealing with the
analysis of payment card markets seems to have overlooked the measurement of the
impact of card payment fees on consumer prices. Understanding that impact is increas-
ingly relevant not only because card payments are on the way to becoming standard in
most countries, but also due to the recent surge in inflation, which has put its control
back at the top of the economic policy agenda.

In order to deal with this issue, we employ a two-sided market model that identifies
the different channels through which payment card fees may have an impact on retail
prices.2 In particular, we look at the role of the interchange fee (IF), which is charged
by the cardholder’s bank to that of the merchant selling the goods or services. A
higher IF results in a higher cost of accepting card payments for the merchant, which
he may pass through to consumers in the form of higher retail prices. On the other
hand, a higher IF benefits consumers using cards as their bank may provide them with
more benefits in order to incentivise their use instead of alternative payment methods.
However, as that would add onmerchants’ costs, it may prompt further price increases.
Thus, there are two channels through which IF changes may influence retail prices. In
this paper, we empirically measure the relative importance of each one of them using
Spanish data from a period in which the reduction in the IF, by different magnitudes
in each sector of activity, may have affected price setting behaviour.

Our results provide evidence that in the long run decreasing IF leads to lower retail
prices. However, this effect does not take place through both channels, as it is almost
exclusively due to it being passed through by merchants into lower prices. We identify
a negative, but almost negligible, impact of interchange fees on the use of payment
cards, and thus on prices.

The remainder of the paper is organised as follows. In Sect. 2 we describe the
operation of an open payment card network and characterise it as an example of a
two-sided market, following Rochet and Tirole (2002). The main outcome of this
section are the equations explaining the price impacts of IF charges, as they form the
basis of our empirical model. Section 3 describes both the EU’s antitrust activity and
the regulatory changes in Spain’s payment card markets, which have had the explicit
aim of reducing the IFs. Section 4 reviews the main empirical studies related to the
effects of capping the IF and in Sect. 5 we describe the data that we employ to estimate

1 See the surveys by Veljan et al. (2021) or Górka (2018).
2 Other cases where the retail price impacts of rates similar (but not equivalent) to the interchange fee
have been studied include termination rates between telephone networks (Genakos and Valletti 2012) or
retransmission rates charged by TV stations to cable and satellite broadcasters (Boik 2016).
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the model, whose econometric specification is discussed in Sect. 6. Section 7 presents
our estimation results and analyses their policy implications. A final section concludes.

2 Card payment networks as two-sidedmarkets

Following Economides (2009), we characterise a card payment system as the combi-
nation of four different but related markets:

Market 1 puts in contact the cardholder (the consumer who wants to use a card to
pay for his purchase) with his bank (called issuer), which supplies him with the card
(on behalf of the card network). The cardholder pays a membership fee ( f ) to the
issuer to cover its costs for providing the payment service (cI ), and may obtain extra
services (bB) such as cash-back, travel insurance or loyalty rewards to encourage the
substitution of card payment for cash.

Market 2 takes place between the merchant (the seller providing the goods or
services to the consumer) and his bank (called acquirer). The acquirer supplies the
merchant with payment services such as clearing electronic payments and settlement
guarantees for POS.3 The merchant obtains some conveniences and transaction ben-
efits from accepting a card payment such as security, protection against fraud and
theft, and guarantees that the payment will be received quickly (henceforth bS). The
acquirer’s costs (cA) for providing those services are covered by a merchant service
charge (MSC) paid by the merchant, which may be either a fixed quantity per trans-
action or a percentage of the purchase’s value. Given that the level of the MSC is
negotiated between the acquirer and the merchant, it can depend on the volume and
value of the merchant’s POS transactions.

Market 3 puts the cardholder in contact with the merchant, with the latter providing
the purchased goods or services as the former accepts the card payment transaction at
the POS. One important assumption is that the costs to the merchant of dealing with
card payments (which include the charge to his acquirer bank) are higher than those
of accepting a cash payment.4

Market 4 closes the circle, as it connects the issuer and acquirer banks. The first
transfers the amount of the purchase to the second, after deducting the IF amount. As
in the case of the MSC, the IF can be either a fixed amount or a percentage of the
transaction value. In practice, the value of both fees varies depending on a combination
of several factors such as the card’s type and the merchant’s sector of activity. In an
open payment card network,5 the payment to the merchant is guaranteed by the issuer
against fraud and cardholder’s default. Therefore, the IF exists to compensate for the
risk and cost associated with the card payment that the issuer entails.

To these four markets an additional one can be added representing the relationship
between the card network and the banks. Here, the card network licenses the use of

3 A Point-Of-Sale (POS) is a device with a combination of hardware and software that is used by amerchant
and a cardholder to complete a transaction.
4 This may not necessarily be the case in all European countries, as shown in the surveys summarised by
Junius et al. (2022)
5 Open payment card networks are those to which any bank can join as an issuer and/or acquirer, in contrast
to closed ones where the network itself assumes the role of issuer and acquirer.
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its payment card in exchange for a licence fee (L f ) charged on both the issuer and the
acquirer, allowing transactions to take place through its system. The L f is generally
set based on the number of cards issued and the number of transactions made.

2.1 Modelling card payments as a two-sidedmarket

The system of payment card markets is an example of a two-sided market, whose two
distinct parties are the cardholder and the merchant. Customers become cardholders
when they decide to use a payment card to pay their purchases. This will bemore likely
when a large number of merchants accept card payments. In a similar way, a merchant
will be more willing to accept cards if a large number of consumers opt to pay with
them. Thus, consumers’ participation in this market depends on that of the merchants,
and vice versa, implying that the net utility of any user on one side increases with the
number of members on the other one. The existence of such cross-group externalities,
usually referred to as ‘membership externalities’, is what characterises the payment
card market as a two-sided market (Rochet and Tirole 2002, 2006; Armstrong 2006;
Jullien et al. 2021).

In order to understand the role of the IF in card payment markets, and its impact
on the retail prices faced by consumers, we follow the model of Rochet and Tirole
(2002).6 Assuming that there is a single payment card network that sets a common IF
to all acquirers, the issuer will choose a membership fee ( f ) payable by its cardholders
such that:

f � f (cI − IF) (1)

where cI is the issuer’s cost. The membership fee level is decreasing on the IF, as
both fees are sources of revenue to the issuer. The consumer, in turn, will decide to
become a cardholder and pay with the card instead of with another form of payment
by comparing f with the benefits obtained from using the card (bB). The demand for
cards can thus be expressed as

D( f (cI − IF)) � 1 − H( f (cI − IF)) (2)

where H ( f ) is the cumulative distribution function that captures the fraction of cus-
tomers with bB < f . Card demand is a decreasing function of the membership fee,
and thus increases with IF.

On the other side of the market, the acquirer sets the Merchant Service Charge
(MSC) in a way that covers the costs of dealing with card payments (cA), plus the IF
as it adds to the acquirer’s cost of providing payment card services to merchants

MSC � cA + IF (3)

When analysing the impact of the IF on retail prices via theMSC, Rochet and Tirole
(2002) assume that acquirers operate in a perfectly competitive market, and therefore

6 See also Rochet and Tirole (2006), Rysman (2009), Evans et al (2015) or Adachi and Tremblay (2022).
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fully pass the IF to merchants.7 The merchants’ market is assumed to consist of two
payment card-accepting merchants selling the same product to consumers distributed
along a Hotelling segment, with the merchants located at the extremes. Normalising
the number of card transactions to 1, the profit maximising decision of each merchant
when setting their retail price can be expressed as:

max
pi

{[pi − (τ + D( f (cI − IF)) · MSC(IF))]xi } (4)

where the term (τ + D( f (cI − IF)) · MSC(IF)) is the merchant’s marginal cost in
which τ captures the transaction cost associated with other forms of payment, D is
the demand for cards in Eq. (2) and the MSC is the merchant service charge given by
Eq. (3). The term xi is the market share of merchant i with i ∈ {1, 2}. Given retail
prices of bothmerchants (pi , p j ), merchant i’smarket share is given by xi � 1

2 +
p j −pi
2σ

where σ reflects the consumers’ transportation costs between the twomerchants. Then,
the solution of problem Eq. (4) yields:

P � [τ + D( f (cI − IF)) · MSC(IF)] + σ (5)

Equation (5) reveals the twomechanisms throughwhich the IF level can affect retail
prices. From the cardholders’ side, the IF affects the fee f , which in turn determines
card payment demand, and from the merchants’ side, it directly impacts on the MSC.
As any of those two channels can be expected to impact on retail prices, we rely on
Eq. (5) to empirically test the impact that IF changes may have on prices paid by
consumers, as well as the relative contribution of each channel.

This model is based on the assumption that merchants do not price discriminate
against customers who pay by a card instead of cash. This assumption is in line with
the ‘no-surcharge’ rule that is usually imposed by open payment card networks, but
leads to ‘merchant internalisation’ in the form of higher prices for all customers,
independently of their payment method. Therefore, under ‘no-surcharge’, customers
who pay with cash grant a subsidy to cardholders since both are charged the same
price, but it is cardholders who force merchants to pay the MSC (Carlton and Frankel
1995). Besides, cardholders may receive benefits from their issuer, inducing them to
use cards more frequently (see Carbó-Valverde and Liñares-Zegarra (2011) on the
impact of issuers benefits on payment card usage in Spain).

3 Antitrust and regulation of payment cardmarkets

The association of banks created by a card payment network provides specific services
that its members cannot produce on their own (Carlton and Frankel 1995; Evans
and Schmalensee 1995). Payment card networks set some rules, such as the IF, to
control the relationship between their members. Some authors (Rochet and Tirole
2002; Sykes 2014 among others) argue that the setting of the IF as the outcome of

7 See Weyl and Fabinger (2013) on whether the conditions for full pass through are met in market 2, as
previously defined.
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an agreement among banks is beneficial as it reduces the per-card transaction cost
of bilateral negotiations between the issuer and the acquirer. On the contrary, Prager
et al. (2009) argue that the setting of a common IF for all banks could be interpreted
as collective price determination by the banks belonging to the network, which could
be considered as illegal collusion under antitrust principles.

There is also competition between banks in the two sides of the downstream seg-
ment. Between acquirers as they try to gain merchants as their customers by means
of more attractive MSCs, and between issuers as they try to persuade consumers to
use their cards by offering low membership fees or better rewards. Under imperfect
competition, issuers may pass less than 100% of the IF to cardholders, resulting in
supra-competitive profits (Prager et al 2009). Although the IF level directly affects the
merchants’ cost of accepting the card, they can compensate these costs by increas-
ing retail prices. Under the previously explained ‘no-surcharge’ rule, this process of
‘merchant internalisation’ harms all consumers, independently of whether they pay
cash or by card. Therefore, cardholders may end up paying twice for their card usage:
once through the membership fee charged by the issuer and the second time through
higher retail prices, even if, as previously mentioned, cash-paying customers also
cross-subsidise them.

Given the potentially damaging impacts of IF levels on consumers’ welfare, it is
no surprise that the IF-setting behaviour by card payment networks has been under
frequent scrutiny by antitrust authorities. Although different aspects of card networks’
behaviour have been analysed in different occasions, a relatively common theme has
been the perception that an arbitrarily high IF is setwhen compared to the costs incurred
by issuers or acquirers. A high IF limits the acquirer’s power to set the lower MSC
when negotiating with merchants. In fact, the IF determines a floor under the MSC
and restricts competition between acquirers, as it is unlikely that an acquirer would
be willing to reduce the level of its MSC below the IF. The restriction on competition
between acquirers results in inflating the cost of accepting cards. Despite the high
MSC, merchants are compelled to accept card payment since refusing the card may
result in losing part of their customers. Besides, merchants may pass-through theMSC
in the form of higher retail prices to all consumers.

Veljan et al. (2021) and Górka (2018) summarise the different cases that the Euro-
pean Commission’s DG COMP and some European national competition authorities
have brought against payment card networks due to the level of their interchange fees.
For the EC, one of the lessons drawn from such investigations on the practices of Visa
andMasterCard was the evidence that the IF level varied significantly across the coun-
tries in the European Economic Area (EEA), as shown by Borestam and Schmiedel
(2011) and summarised in Table 1. From the EC’s point of view, this diversity was
problematic since it prevented further integration and hindered the creation of an inter-
nal market. The Commission, thus, sought to reduce the level of IFs, both for domestic
and international transactions (including those where the acquirer is located outside
the EEA) leading to different negotiations with Visa and MasterCard, but also to the
imposition of fines. As a result of such processes, both Visa and MasterCard agreed to
reduce their IFs to 0.2% and 0.3% for debit and credit cards, respectively, which are
the results obtained from applying the so-called ‘tourist test’ measuring the level at
which a merchant would be indifferent between accepting cash or card payments by
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Table 1 Overview of minimum
debit card interchange fees for
e10 and e100 transactions in
2010. Source: Borestam and
Schmiedel (2011)

Interchange fees Amount debit card
transaction

e10 e100

Maximum (euro) 0.3 1.55

Minimum (euro) 0.01 0.01

Average (euro) 0.1 0.47

Standard deviation 0.07 0.47

Number of reporting countries 20 20

a non-returning customer (Rochet and Tirole 2011). These levels were subsequently
adopted as benchmarks by the EU’s Interchange Fee Regulation (2015/751), which
entered into force in December 2015.

In Spain, until 2018 there were three national financial associations of banks acting
as card payment networks (namely, Servired, Euro 6000 and Sistema 4B) such that all
banks, including savings’ banks, belonged to each one of them. They were licensed as
principal members of Visa and MasterCard, which allowed them to issue their cards,
set the operating rules and decide on the level of the IF. As in many other European
countries, their behaviour frequently drew the attention of antitrust authorities and
regulators. This is shownby twoevents that significantly affected the setting of IF levels
in Spain. The first one took place in December 2005, when the government (through
its Ministry of Industry, Tourism and Trade) reached an agreement with merchants’
associations and the three card networks on a schedule for reducing IF levels applied
to debit and credit card transactions. Although the main political objective of reaching
an agreement on the IF level was to reduce them, as small retailers argued that they
just transferred rents from them to the banks and card payment companies, lowering
the IF was also considered to be a means of contributing to reducing price inflation in
Spain, which inDecember 2005 ran at 3.7%, clearly above the 2.3%Eurozone average.
The Parliamentary declaration that urged the government to reach an agreement on IF
levels explicitly mentioned “the reduction of final prices paid by consumers” as one
of its objectives (BOCG 2005). The agreement established that the IF level had to be
based on the cost of providing card payment services, distinguishing between debit and
credit cards, so that the IF was to be progressively reduced during a transitional period
of three years (2006 to 2008) as shown in Table 2. The IF for credit card payments
was set as a percentage of the purchase, while for debit cards it amounted to a fixed
fee per transaction. The actual rates also depended on the volume of annual POS card
payments by merchant. Besides, the agreement provided a guarantee clause for the
years 2009 and 2010 whose aim was to protect merchants from higher IFs. In this
way, from 2010 onwards Spanish card networks were free to set the IF based on the
issuer’s cost, but had to report to the competition authority (CNMC8) any agreement

8 The National Competition and Markets Commission (CNMC) is the sectoral regulator and competition
agency Spain. Until 2013 its functions were carried out by the National Competition Commission (CNC)
and different sectoral regulators. Although the CNMC has not specifically analysed the operation of card
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Table 2 Projected evolution of the maximum IF during 2006–2010. Source: Ministry of Industry, Tourism
and Trade of Spain

Merchant’s
annual POS
revenue
(million e)

2006 2007 2008 2009–2010

Debit
(e)

Credit
(%)

Debit
(e)

Credit
(%)

Debit
(e)

Credit
(%)

Debit
(e)

Credit
(%)

0–100 0.53 1.4 0.47 1.3 0.4 1.1 0.35 0.79

100–500 0.36 1.05 0.29 0.84 0.25 0.63 0.21 0.53

> 500 0.27 0.66 0.25 0.66 0.21 0.54 0.18 0.45

that they could reach on this issue so that its compatibility with antitrust legislation
could be checked.

The second event took place in July 2014, when the government capped IFs via
RDL 8/2014 with the aim of increasing the use of payment cards by reducing its
acceptance costs for merchants, with the expectation that retail prices would also be
reduced. The IF for the debit card had to be set as a percentage of the transaction
value. The maximum IF for debit card payments was 0.2% of the transaction amount,
with a maximum of 7 euro cents. For credit cards the maximum IF was 0.3%.9 As can
be seen, such terms anticipated what EU’s regulations were about to impose one year
later.

4 Literature review on impacts of IF policies

Different authors have analysed the impacts of regulations imposed on card payment
systems from different perspectives and in different contexts. Carbó-Valverde et al.
(2016) exploit proprietary data on 45 Spanish banks to empirically assess the effects
of the different caps on interchange fees that were implemented during the period
1997–2007. Their results show that, as could be expected, interchange fee reductions
result in increased merchants’ acceptance of payment cards and increased payment
volumes, as they are transmitted into lower merchant service charges. The reduction
of interchange fees is also beneficial for issuers, as the fall in received earnings per
transaction from the acquirers is more than offset by an increase in the number of
card transactions. The increase in the card payments takes place despite the expected
increase in issuers’ fees (which is not observed in their data), as it is driven by the
benefits that result from increased acceptance of payment cards by merchants. The
results from this paper are important, as they quantify the different mechanisms at play

Footnote 8 continued
payments in one of its sector reports, its views on this market may be deduced from its analysis of the
Servired, Sistema 4B and Euro 6000 merger in 2018 which it accepted subject to conditions that mostly
aimed at guarantee access to the card payment system by new entities at fees that needed to be communicated
to it (CNMC,2018).
9 In addition, the RDL 8/2014 restricted the maximum permissible IF for transactions of less than 20 euros
so that the maximum fee for debit cards was 0.1% of the transaction amount and for the credit card was
0.2% of the transaction amount.
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within this two-sided market in Spain. However, it does not address our main research
question, which is the impact that interchange fees may have on retail prices.

Ardizzi and Zangrandi (2018) study the effects of the EU’s 2015 regulation onMSC
levels and merchant acceptance in Italy. Using institution-level data from more than
400 acquirers between 2009 and 2017, they observe that the MSC fell and merchant’s
card acceptance increased as a consequence of the regulation. These results are in line
with the ones by Carbó-Valverde et al. (2016).

Some papers have analysed similar policies applied in other contexts. In 2011,
the US Federal Reserve Board implemented the Durbin Amendment (also known as
Regulation II), as part of the Dodd-Frank financial reform legislation. It enforced a
reduction on the debit card IF from 44 to 21 cents per transaction plus 0.05% of the
transaction amount for debit card issuers with assets above USD 10 bn. Wang (2012)
studies the effect of this cap on the revenues of issuers by means of a descriptive com-
parative analysis, finding that for those with assets above the USD 10 bn threshold,
revenues decreased, while the opposite happened for those above the threshold. On
the other hand, merchants as a whole benefited from this regulatory change, as they
faced lower MSC. Evans et al. (2015) find that the cap harmed lower-income house-
holds and small businesses since banks immediately offset the lower IF by raising the
membership fees. These authors consider that the higher membership fees are unlikely
to be compensated through lower prices in the short run, as merchants do not quickly
change prices in response to lower MSCs. Manuszak and Wozniak (2017) assess the
impact of setting IF caps on debit cards on commissions and conditions imposed by
banks on checking accounts, as both products are usually bundled.

In 2003, the Reserve Bank of Australia (RBA) enforced a cap on the credit card IF,
reducing it from 0.95 to 0.55% of the transaction amount. The RBA argued that the
credit card’s IF was too high, resulting in too low charges of credit card usage, leading
to them being overused when compared to debit cards. This reform also forbade the
imposition on merchants of the ‘no-surcharge’ rule. Although prior to the reform the
RBA expected that lowerMSCwould be passed through to retail prices, lowering them
by between 0.1 and 0.2%, it found no evidence to assess if this had been the case (RBA,
2008). However, Chang et al. (2005) used data provided by Visa in Australia between
1992:3 and 2005:1 to study the effects of capping the credit card IF on cardholders
and merchants. On the cardholder’s side, they look at the effect of this cap on the
issuer’s revenue and the cardholder’s fee. On the merchant’s side, they ask how much
of the IF reduction passes to the merchant through the lower MSC and how much of
the MSC reduction passes to buyers through lower retail prices. They find that issuers
lost around 42% of their IF’s revenues but they were able to offset them by charging
higher fees to cardholders. Merchants benefited from this regulation with a 0.21%
reduction in the MSC. Assuming a 50% pass-through rate, retail prices would have
fallen by 0.105%, which coincides with the lower bound of the RBA’s initial forecasts.
However, Farrell (2005) considers that the data used in by Chang et al. (2005) is too
noisy to support their conclusions.

From this overview of the empirical literature dealing with the impacts of payment
card regulations, we conclude that the effect on retail prices of changes in the IF has
not received much attention. The lack of conclusive empirical evidence has led some
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authors (Arruñada 2005; De Matteis and Giordano 2015) to cast doubts on whether
reductions in interchange fees may have significant impacts in reducing retail prices.

We shed light on this issue by carrying out an empirical estimation of the three
equations identified in Rochet and Tirole (2002) using data from the period during
which the IF in Spain experienced some of the regulatory changes described above.
When doing so, we will distinguish between the short- and long-run price impacts
of IF reductions. The difference between both types of effects may provide evidence
on the stickiness of prices in the short run, as argued by Evans et al. (2011), Carlton
(1986), Alvarez et al. (2010), Dhyne et al. (2006) or Anderson et al. (2015).

5 Data

We use aggregate quarterly data from different sources in order to obtain the empirical
variables required by the model. Different measures characterising the evolution of
the card payment system in Spain with quarterly frequency have been obtained from
the Bank of Spain’s Department of Payment Systems for the period 2008:1 to 2019:4.
Besides data on the number of devices accepting card payments bySpanish banks (POS
and ATMs), volume and value of card transactions at POS and ATM, and volume of
cards in circulation, the Bank of Spain also provided information on the MSC and
IF levels charged by card networks in Spain in each quarter. For the MSC, the data
distinguishes the charges for domestic payment transactions by 21 merchant sectors.
Regarding the IF, two different time periods can be identified. During the first period
(2008:1 to 2014:2), data on the IF level is available as a percentage of the value of the
purchase (following the details of the 2005 agreement), with different levels depending
on whether the transaction takes place between cards and POS of the same network
or not. Fees are detailed at sector level, for the same merchant sectors as the MSC.
In the second period (2014:3 to 2019:4) the data distinguishes between IFs for credit
and debit card payments in 9 different merchant sectors.

The description in the previous paragraph implies that available IF series are not
uniformly defined across the sample period. We proceed as follows to build a homo-
geneous measure of such variable: for the period 2008:1 to 2014:2 we compute the
average of inter- and intra-network IF for each sector, thus obtaining a single value
for each one of the sectors for which we have MSC data. For the period 2014:3 to
2019:4 we compute the average of the IFs for debit and credit card payments for each
merchant sector.

The resulting evolution of IFs and MSCs in selected merchant sectors is shown in
Fig. 1 in the appendix. It can be observed that initially therewere substantial differences
among the IFs charged in each sector, with transportation and large supermarkets
paying much lower fees than transactions in restaurants or drugstores. The sharp drop
in 2014:3 is a direct consequence of RDL 8/2014, after which IF fluctuates smoothly
below the 0.2% level and becomes almost identical across sectors. The MSC charts
show there is a downward trend in all sectors.10 The higher MSCs are those of postal

10 We interpolate missing values of MSC in the third and fourth quarters of 2018, as they were unavailable
in the data supplied by the Bank of Spain.
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services and restaurants and the lower ones are those of petrol stations and large
supermarkets. The impact of the IF imposed on 2014:3 is also evident, although much
less so than the drop in the IF. However, while the IF stabilises after the third quarter
of 2014, the MSCs of some merchant sectors increase at the end of the sample period.

The data also shows that following the 2014 regulatory change, the number of cards
in circulation (comprising debit and credit cards) and POS terminals rose significantly.
The volume of card transaction at ATM has a downward trend over the sample period,
while the volume and value of card transactions at POS increased (see Figs. 2, 3, 4, 5
and 6 in the appendix). Consumer Price Index (CPI) data are obtained from the Spanish
Statistical Institute (INE), which provides monthly measures, obtained from reported
prices of approximately 220,000 items. We compute quarterly measures of CPI levels
(on a 2016� 100 base) as 3-month average from the reported monthly data. In order to
obtain sectoral price data we need to adapt INE’s ECOICOP classification for products
to the descriptive sectoral classification used by the Bank of Spain when reporting
card payment fees. The merchant sectors defined by the Bank of Spain are taken as the
baseline, to which the most similar ECOICOP sectors are associated.11 In this way we
are able to select 10merchant sectors for which there is a suitable coincidence between
the two sources: large supermarket − food, petrol stations, travel agencies, hotels,
drugstores, restaurants, transportation services, jewellery stores, postal services, and
retailers. Our sample is therefore limited to those sectors.12

Finally, we use quarterly GDP growth rates to account for the overall evolution of
economic activity. This data is originally generated by the Spanish Statistical Institute
(INE), but historical quarterly series are also made available by the Federal Reserve
Bank of St. Louis in its FRED database. We also rely on INE’s Household Budget
Survey (Encuesta de Presupuestos Familiares) tomeasure total household expenditure
in different sectors, which will be the variable taking into account the impact of the
evolution of demand on each sector’s price index.

6 Empirical model

In order to examine the impact of the IF on retail prices taking into account the two
sides of the card payment market, we rely on the set of equations characterising the
behaviour of the three relevant markets involved in a card transaction with an open
payment card network: market 1 between issuers and cardholders, market 2 between
acquirers and merchants and market 3 between merchants and cardholders. For each
one of them, we discuss the empirical specification of the expression derived from
Rochet and Tirole’s (2002) model.

The equation of market 2 shows how IF changes affect the MSC paid by the mer-
chant to the acquirer. Our empirical version of Eq. (3) is specified as follows:

lnMSCit � μi + δ1i ln IFit + δ2i ln Volposit + δ3i ln NCit + δ4iGDPt + εit (6)

11 For further details on this, see Shabgard (2020).
12 This leaves aside the following sectors included in the Bank of Spain’s data: supermarkets categorised as
‘other’, chemists, toll-highways, car rental, entertainment, casinos, massage-saunas, night clubs, low-value
category items, payments to charity and solidarity organisations, and others.
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where the dependent variable is the merchant service charge, while our main explana-
tory variable of interest is the IF. In order to capture the effect of payment card usage on
the MSC we include the transaction volumes at POS (Volpos). As in Carbó-Valverde
andRodríguez-Fernández (2014), we use the number of cards held by consumers (NC)
to capture the externality that they may have on MSC through merchant’s acceptance
decisions.Wemeasure the overall evolution of economic activity byGDPgrowth. Sub-
scripts i identify each of the merchant sectors and t (for t � 2008 : 1, . . . , 2019 : 4)
are the quarterly time periods.

The impact of IF changes on the cardholder’s side takes place in market 1, where
issuers can affect card usage by modifying the membership fee or rewards. The empir-
ical version of Eq. (2), which characterises that process, is specified as follows:

ln Valposit � μ′
i + β1i ln fit + δ′

2i ln NPOSit + δ′
3iGDPt + ε′

it (7)

The dependent variable is the transaction values at POS (Valpos). Explanatory
variables include the fee paid by cardholders to their issuers ( f ), the number of POS
(NPOS) that measures the attractiveness of holding cards by cardholders (Carbó-
Valverde and Rodriguez-Fernández 2014), and GDP growth as in Eq. (6).

Although in our data we do not observe cardholder’s membership fees, from Eq. (1)
we can identify themas a function of the difference between the issuer’s per-transaction
costs and the IF. Assuming that issuer’s costs remain constant, we can replace the
cardholder’s fee in (7) by the IF, obtaining:

ln Valposit � ω′
i + δ′

1i ln IFit + δ′
2i ln NPOSit + δ′

3iGDPt + ε′
it (8)

where now the constant term ω′
i includes the per-transaction cost cI .

Finally, retail prices are set in market 3 as explained by Eq. (5), which shows the
effect of both a change in the MSC and card usage on retail prices. The econometric
specification of such equation is:

ln Pit � μ′′
i + δ′′

1i ln Valposit + δ′′
2i lnMSCit + δ′′

3i ln Volatmit + δ′′
4i ln Tot expit +ε′′

it
(9)

where the dependent variable is the retail price index in the merchant sector i at time t
and themain explanatory variables of interest are the card usage and theMSC. In order
to control the effect of the alternative payment method (cash), we include the number
of ATM cash withdrawals (Volatm). Moreover, we distinguish between a change in
prices due to the changing demand of products and what is associated with a decline
in the MSC. We do this by including the household total expenditure in each sector as
a control variable. This variable can also take into account the effect of the economic
cycle on consumption.

The estimation of the system of Eqs. (6), (8) and (9)makes it possible to quantify the
role of each one of the two channels through which a change in the IF may affect retail
prices. On one side of the market, the relationship between retail prices and the MSC

reveals how much of a reduction in that cost is passed onto retail prices
(

∂ Pm
∂MSC

)
. But,
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given that the MSC reacts to IF changes, we can make use of the following expression
to measure the impact of IF on prices through this channel.

∂ Pm

∂IF
� ∂ Pm

∂MSC

∂MSC

∂IF
(10)

On the other side, card payment usage can also affect retail prices
(

∂ Pc
∂Valpos

)
. Again,

as card usage depends on IF, the impact on prices through the cardholder’s side of the
market can be expressed as follows:

∂ Pc

∂IF
� ∂ Pc

∂Valpos

∂Valpos

∂IF
(11)

Combining expressions (10) and (11), we can assess the total effect of a change in
IF on retail prices, which takes into account the relative magnitude of effects one of
the two channels in the card payment market.

d P

dIF
� ∂ Pm

∂IF
+

∂ Pc

∂IF
(12)

6.1 Econometric methods

Given that the identification strategy of themodel’s parameters depends on the dynam-
ics of the time series across the different sectors, we need to analyse the integration
and cointegration of the time series. Therefore, we take first differences on all series to
assure their stationarity (see Levin-Lin-Chu and Hadri LM tests results in Table 6 in
the appendix). With variables characterised as I(1) or I(0) and a relatively large time
length in our panel (48 periods × 10 sectors), the appropriate econometric specifica-
tion would be an Autoregressive Distributed Lag (ARDL) (Pesaran and Smith 1995;
Pesaran et al. 1999), which deals with potential endogeneity problems as it includes
lags of both dependent and independent variables. Another advantage of this model
is that it makes it possible to examine short- and long-run relationships between the
variables. However, in order to ensure that the long-run relationships exists, a check
of panel data cointegration needs to be carried out. The results of the Westerlund’s
ECM test (Table 7 in the appendix) reveal that the series are co-integrated.

In order to apply ARDL model, we first determine the lag length applying the
Schwarz Bayesian Criterion (SBC) to each variable in each sector to determine the
model’s order in each sector (see Table 8 in the appendix). The test results show that
in more than half of the merchant sectors the maximum lag length is 1. Therefore, in
what follows we implement the ARDL model and error correction model for Eqs. (6),
(8), and (9).
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The ARDL model of Eq. (6) can be specified as follows:

(13)

lnMSCit � μi + λi lnMSCi,t−1 +
1∑

j�0

δ1ij ln IFi,t− j +
1∑

j�0

δ2i j ln Volposi,t− j

+
1∑

j�0

δ3ij ln NCi,t− j +
1∑

j�0

δ4ijGDPt− j + εit

This expression can be re-parametrised and rewritten as an error correction model
as follows:


 lnMSCit �ϕi (lnMSCi,t−1 − θ0i − θ1i ln IFit − θ2i ln Volposit − θ3i ln NCit − θ4iGDPt )

− δ1i
 ln IFit − δ2i
 ln Volposit − δ3i
 ln NCit − δ4i
GDPt + εit

(14)

where θ0i � μi
1−λi

, θ1i � δ10i+δ11i
1−λi

, θ2i � δ20i+δ21i
1−λi

, θ3i � δ30i+δ31i
1−λi

, θ4i � δ40i+δ41i
1−λi

,
and ϕi � −(1 − λi ). The parameter ϕi is the error correction parameter, and the
term in brackets is the error correction component. The error correction parameter has
to lie between 0 and − 1; otherwise, the short-run relationships would not converge
towards their long-run equilibrium. The parameter ϕi shows the speed of adjustment
to the long-run equilibrium. The parameters θ j i ( j � 0, . . . , 4) are the long-run
relationships between dependent and independent variables and δ j i indicates the short-
run relationships between them.

In the case of Eq. (8), the ARDL model can be defined as follows:

(15)

ln Valposit � ω′
i + λ′

i ln Valposi,t−1 +
1∑

j�0

δ′
1ij ln IFi,t− j

+
1∑

j�0

δ′
2ij ln NPOSi,t− j +

1∑
j�0

δ′
3ij GDPt− j + ε′

it

The error correction of Eq. (15) is given by:


 ln Valposit � ϕ′
i (ln Valposi,t−1 − θ ′

0i − θ ′
1i ln IFit − θ ′

2i ln NPOSit − θ ′
3 GDPt )

− δ′
11i
 ln IFit − δ′

21i
 ln NPOSit − δ′
31i
 GDPt + ε′

it

(16)

where θ ′
0i � ω′

i
1−λ′

i
, θ ′

1i � δ′
10i+δ′

11i
1−λ′

i
, θ ′

2i � δ′
20i+δ′

21i
1−λ′

i
, θ ′

3i � δ′
30i+δ′

31i
1−λ′

i
, and ϕ′

i � −(
1 − λ′

i

)
.
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Finally, the ARDL model of Eq. (9) follows structure laid out below:

(17)

ln Pit � μ′′
i + λ′′

i ln Pi,t−1 +
1∑

j�0

δ′′
1ij ln Valposi,t− j +

1∑
j�0

δ′′
2i j lnMSCi,t− j

+
1∑

j�0

δ′′
3i j ln Volatmt− j +

1∑
j�0

δ′′
4i j ln Totexpt− j + ε′′

it

And the error correction of Eq. (17) is given by:


 ln Pit � ϕ′′
i (log Pi,t−1 − θ ′′

0i − θ ′′
1i ln Valposi t − θ ′′

2i ln MSCi t − θ ′′
3i ln Volatmi t− θ ′′

4i ln Totexpt )

− δ′′
11i 
 ln Valposi t − δ′′

21i 
 ln MSCi t − δ′′
31i 
 ln Volatmi t − δ′′

41i 
 ln Totexpt + ε′′
i t (18)

where θ ′′
0i � μ′′

i
1−λ′′

i
, θ ′′

1i � δ′′
10i+δ′′

11i
1−λ′′

i
, θ ′′

2i � δ′′
20i+δ′′

21i
1−λ′′

i
, θ ′′

3i � δ′′
30i+δ′′

31i
1−λ′′

i
, θ ′′

4i � δ′′
40i+δ′′

41i
1−λ′′

i
, and

ϕ′′
i � −(

1 − λ′′
i

)
.

6.2 Estimators

Three different methods can be used to estimate the error correction models defined
by Eqs. (14), (16) and (18): the mean group (MG) estimator proposed by Pesaran
and Smith (1995), the pooled mean group (PMG) estimator proposed by Pesaran
et al. (1999), and the dynamic fixed effect estimator (DFE). MG estimates separate
regressions for each sector and then calculates a simple arithmetic average of their
coefficients. This consistent estimator allows all coefficients to differ across merchant
sectors. TheDFE only allows intercepts to differ acrossmerchant sectors, imposing the
restriction that the speed of adjustment, the slope coefficients and the error variances
are equal across all merchant sectors in the short and the long run. The PMG estimator
is an intermediate estimator between MG and DFE whose key feature is that it lets the
intercepts, short-run coefficients, the speed of adjustment to the long-run equilibrium
and the error variances to be heterogeneous across merchant sectors, but the long-run
coefficients θ j i are constrained to be identical across them. Thus, the PMG estimator
allows for long-run homogeneity without imposing homogeneity in the short run. All
three estimators use Maximum Likelihood (ML) methods to estimate the short- and
long-run relationships.

The Hausman test can be used to select among the MG, PMG and DFE estimators,
where the null hypothesis can be expressed as there being no systematic differences
between PMG and MG or PMG and DFE. If the null hypothesis is not rejected, then
the PMG estimator is preferred, as it is both consistent and efficient. As under the PMG
the coefficients are homogeneous in the long run, the Hausman test can be understood
as a way to check the existence of the long-run homogeneity of coefficients. If the
null hypothesis is rejected, then the coefficients are not the same across the merchant
sectors in the long-run and the PMG estimator is inconsistent (Blackburne and Frank
2007).
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7 Results

As an initial step of the empirical analysis of the impact of IF changes on retail prices,
we carry out a reduced form estimation. Thus we postulate the following empirical
equation to estimate the impact on retail prices at sector level:

(19)

lnPit � αi + βi1lnIFi t + βi2lnVolposi t + βi3lnNCi t + βi4lnNPOSi t

+ βi5lnVolatmi t + βi6lnTotexpi t + βi7GDPt + εi t

We then implement the error correction of Eq. (19) as follows:


lnPit � μi (logPi,t−1 − γ0i − γ1i lnIFi t − γ2i lnVolposi t − γ3i lnNCi t

− γ4i lnNPOSi t − γ5i lnVolatmi t − γ6i lnTotexpi t − γ7iGDPt)

− ρ11i
lnIFi t − ρ21i
lnVolposi t − ρ31i
lnNCi t − ρ41i
lnNPOSi t

− ρ51i
lnVolatmi t − ρ61i
lnTotexpi t − ρ71i
GDPt + εi t

(20)

Table 9 (in the appendix) reports the estimation results of Eq. (20) using PMG,MG,
and DFE methods. As can be observed, under this specification the impact of IF on
prices does not appear to be significantly different from zero in any case. However, this
empiricalmodel ignores the two transmission channels throughwhich the IFmayaffect
retail prices, and whose measurement is our main objective. More precisely, it does
not allow to estimate the different pass through rates that may exist on each side of the
market, and which jointly determine the impact that IF changes may have on prices.
Therefore, in what follows we report the results of estimating the error correction
models (14), (16) and (18) separately, as well as the results of the corresponding
Hausman test.

The results of the estimation of Eq. (14) are reported in Table 3, along with the
Hausman test which shows that the PMG results are not rejected with respect to the
MG and DFE ones. The error correction coefficient is significantly negative, proving
the reliability, consistency and efficiency of the long-run relationship between the
variables. The results indicate that all variables’ coefficients are significant in the long
run, while they are not significant in the short run. The IF has a positive effect on the
MSC, implying that a 1% reduction in the IF is passed through as a 0.39% lower MSC
in the long run. The estimated 39% pass-through rate from IF to MSC is substantially
higher than the already cited value of 17% estimated by Ardizzi and Zangrandi (2018)
for Italy in the 2015–2017 period or the 21% found by Chang et al. (2005) in Australia.
Our result would imply, other things equal, a higher intensity of competition in this
market in Spain.13 Transaction volumes at POS have a significant negative impact on
the MSC, implying that merchants with large transaction volumes have more power
to negotiate a lower MSC.

13 As a comparative benchmark from other sectors in the Spanish economy, Fabra and Reguant (2014)
estimate an 80% pass-through rate of emissions’ costs to electricity prices (in an auction-based market)
while Apergis and Vouzavalis (2018) measure the pass-through of oil prices to gasoline ones at 52.6%
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Table 4 reports the estimation results of Eq. (16), which measures the effect of IF
changes on card payment usage. As before, the Hausman test confirms that the PMG
is the preferred estimator and the negative and significant error correction coefficient
proves the efficiency of the long-run relationship between the variables. As shown
in the table, the IF has a significant effect on card usage in the long run. As an IF
reduction results in lower revenues for the issuer, it may compensate this loss by
increasing the membership fee, which leads to a reduction in card usage. However,
issuers may increase consumers’ benefits from card usage or reduce processing and
credit intermediation costs to encourage them to use their cards (Carbó-Valverde et al.
2016). Besides, the reduction in MSC following lower IF increases card acceptance
by merchants, strengthening membership externalities and resulting in higher card
usage. This result is consistent with the findings of Carbó-Valverde et al. (2016), and
Carbó-Valverde and Liñares-Zegarra (2011), all of whom identify a positive impact
of reduced IF on card usage in Spain. The variable showing the number of available
POS has a positive impact on card usage, providing evidence on the importance of
the membership externality effect, as a larger diffusion of POS terminals increases the
attractiveness of using a card.

Finally, we turn to the analysis of the overall effect on retail prices taking into
account the impacts that arise from the two sides of the market. The results of the
estimation of Eq. (18) are reported in Table 5 where, again, the Hausman test favours
the PMG over MG and DFE and the error-correction term proves the existence of the
long-run relationship across merchant sectors. The results show that a reduction of
1% in the MSC results in a 0.44% price reduction.14 The transaction volumes at ATM
have a negative impact on retail prices, as more cash payments decrease demand for
cards (Carbo-Valverde and Rodriguez-Fernandez 2014) and contributes to decreasing
MSC, thus putting less pressure on retail prices. Total expenditure has the expected a
positive impact on retail prices.

Having obtained reliable estimates of the three equations of interest, we can now
compute the overall impact of IF changes on retail prices.

7.1 Impact of IF changes from the cardholders’ side.

Table 5 shows that card payment usage has a positive impact on retail prices in the
long run. Recalling the results obtained in the estimation of Eq. (16) (Table 4), where
it was found that a lower IF leads to an increase in card usage in the long run and,
taking into account the effect of a change in card payment usage on retail prices, we
observe that reducing the IF leads to an increase in retail prices from the cardholder
side. A 1% reduction in IF will increase retail prices by 0.0048% in the long run since
∂ P
∂ I F � ∂ P

∂Valpos
∂Valpos

∂IF � 0.12 · (−0.04) � −0.0048.

14 A 44% pass-through rate in this case compares well with the 66% obtained by Pavel et al. (2020) from
a variety of sectors in different European countries, or the 50% assumed by Chang et al. (2005).

123



SERIEs (2023) 14:189–221 207

Ta
bl
e
4
T
he

C
ar
d
pa
ym

en
tu

sa
ge

m
od
el
.P

M
G
,M

G
,a
nd

D
FE

es
tim

at
es

an
d
H
au
sm

an
te
st
s

E
st
im

at
or
s

PM
G

M
G

D
FE

V
ar
ia
bl
es

(D
ep
en
de
nt
:


L
og

(V
al
po

s)
C
oe
f.

St
d.

er
ro
r

C
oe
f.

St
d.

er
ro
r

C
oe
f.

St
d.

er
ro
r

L
on

g-
ru
n
ef
fe
ct

L
og

(I
F)

−
0.
04

**
0.
18

−
0.
04

**
*

0.
00

4
−

0.
04

**
0.
01

8

L
og

(N
PO

S)
1.
42

**
*

0.
09

7
1.
41

**
*

0.
01

3
1.
43

**
*

0.
09

9

G
D
P

0.
12

**
*

0.
01

7
0.
12

**
*

0.
00

2
0.
13

**
*

0.
01

7

Sh
or
t-
ru
n
ef
fe
ct

E
rr
or

co
rr
ec
tio

n
−

0.
43

**
*

0.
00

1
−

0.
43

**
*

0.
00

3
−

0.
43

**
*

0.
03

6



(L
og

(I
F)
)

−
0.
04

**
*

0.
00

3
−

0.
04

**
*

0.
00

3
−

0.
04

**
*

0.
01

4



(L
og
(N

PO
S)
)

−
0.
72

**
*

0.
00

7
−

0.
73

**
*

0.
00

4
−

0.
72

**
*

0.
11



(G

D
P)

−
0.
01

**
*

0.
00

02
−

0.
01

**
*

0.
00

01
−

0.
01

**
0.
00

5

C
on

st
an
t

−
4.
4*

**
0.
01

6
−

4.
35

**
*

0.
05

6
−

4.
4*

**
0.
55

N
um

be
r
of

ob
se
rv
at
io
ns

47
0

L
og

L
ik
el
ih
oo

d
71

3.
28

12

H
au
sm

an
te
st
1
(P
M
G
or

M
G
)

0.
12

(p
va
lu
e:
0.
98

93
)

H
au
sm

an
te
st
2
(P
M
G
or

D
FE

)
0.
00

(p
va
lu
e:
1.
00

)

**
*
,*
*,
an
d
*
in
di
ca
te
si
gn

ifi
ca
nc
e
at
1%

,5
%
,a
nt

10
%
,r
es
pe
ct
iv
el
y.
E
st
im

at
io
ns

ar
e
ob

ta
in
ed

by
ap
pl
yi
ng

th
e
‘x
tp
m
g’

co
m
m
an
d
in

St
at
a.
1
PM

G
is
ef
fic
ie
nt

th
an

M
G
un

de
r

th
e
nu

ll
hy
po

th
es
is
at
th
e
co
nv
en
tio

na
ll
ev
el
s
of

si
gn

ifi
ca
nc
e.
2
PM

G
is
ef
fic
ie
nt

th
an

D
FE

un
de
r
th
e
nu
ll
hy
po
th
es
is
at
th
e
co
nv
en
tio

na
ll
ev
el
s
of

si
gn
ifi
ca
nc
e

123



208 SERIEs (2023) 14:189–221

Ta
bl
e
5
T
he

re
ta
il
pr
ic
e
m
od
el
.P

M
G
,M

G
,a
nd

D
FE

es
tim

at
es

an
d
H
au
sm

an
te
st
s

E
st
im

at
or
s

PM
G

M
G

D
FE

V
ar
ia
bl
es

D
ep
en
de
nt
:


L
og

(P
)

C
oe
f.

St
d.

er
ro
r

C
oe
f.

St
d.

er
ro
r

C
oe
f.

St
d.

er
ro
r

L
on

g-
ru
n
ef
fe
ct

L
og

(M
SC

)
0.
44

**
*

0.
00

8
−

0.
29

0.
27

0.
13

*
0.
07

L
og

(V
al
po

s)
0.
12

**
*

0.
01

−
0.
15

0.
30

0.
34

**
*

0.
11

L
og

(V
ol
at
m
)

−
0.
12

**
*

0.
03

4
0.
51

0.
87

−
0.
92

**
*

0.
21

L
og

(T
ot
ex
p)

0.
08

6*
**

0.
01

4
0.
22

0.
18

−
0.
00

6
0.
06

7

Sh
or
t-
ru
n
ef
fe
ct

E
rr
or

co
rr
ec
tio

n
−

0.
40

*
0.
22

−
0.
68

**
*

0.
21

−
0.
36

**
*

0.
03



(L
og

(M
SC

))
−

0.
05

3
0.
04

4
−

0.
05

0.
04

3
−

0.
25

**
*

0.
06



L
og
(V
al
po
s)

0.
27

0.
22

0.
30

0.
19

0.
17

0.
12



(L
og

(V
ol
at
m
))

−
0.
20

0.
15

−
0.
22

0.
14

0.
17

0.
11



(L
og

(T
ot
ex
p)
)

0.
15

4
0.
12

0.
00

9
0.
05

8
0.
04

1
0.
09

C
on

st
an
t

1.
69

0.
93

2.
48

*
1.
44

4.
65

**
*

1.
08

N
um

be
r
of

ob
se
rv
at
io
ns

41
0

L
og

L
ik
el
ih
oo

d
11

91
.9
17

H
au
sm

an
te
st
1
(P
M
G
or

M
G
)

4.
33

(p
-v
al
ue
:0

.3
62

7)

H
au
sm

an
te
st
2
(P
M
G
or

D
FE

)
0.
31

(p
va
lu
e:
0.
98

94
)

**
**
,*
*,
an
d
*
in
di
ca
te
si
gn

ifi
ca
nc
e
at
1%

,5
%
,a
nd

10
%
,r
es
pe
ct
iv
el
y.
E
st
im

at
io
ns

ar
e
ob

ta
in
ed

by
ap
pl
yi
ng

th
e
‘x
tp
m
g’

co
m
m
an
d
in
St
at
a.

1
PM

G
is
ef
fic
ie
nt
th
an

M
G
un

de
r

th
e
nu

ll
hy
po

th
es
is
at
th
e
co
nv
en
tio

na
ll
ev
el
s
of

si
gn

ifi
ca
nc
e.

2
PM

G
is
ef
fic
ie
nt

th
an

D
FE

un
de
r
th
e
nu
ll
hy
po
th
es
is
at
th
e
co
nv
en
tio

na
ll
ev
el
s
of

si
gn
ifi
ca
nc
e

123



SERIEs (2023) 14:189–221 209

7.2 Impact of IF changes from themerchants’ side

In the long run, there is a direct relationship between the MSC and retail prices.
The results show that a 1% decrease in the MSC results in a 0.44% reduction in
retail prices. Then, taking into account the results of estimating Eq. (14) it can be
computed that a 1% reduction in IF will induce a 0.1716% fall in retail prices since
∂ P
∂IF � ∂ P

∂MSC
∂MSC
∂IF � 0.44 · 0.39 � 0.17 16. It should be noted that merchants benefit

from the IF reduction with a 0.39% contraction in the MSC.

7.3 The total effect of IF changes on retail prices

The total effect of the IF on retail prices depends on themagnitude of these two effects.
In the long run, we find that a 1% reduction in IF leads to a 0.1716% reduction on
retail prices from the merchant’s side, while it increases price by 0.0048% from the
cardholder’s side, which gives the total effect of 0.1668% reduction in retail prices in
the long run.

8 Conclusions

This paper evaluates the effects of the IF reduction on retail prices in Spain in a
context of policy changes regulating its level for credit and debit card payments. The
objective of these regulations was to achieve a decrease in the MSC and, ultimately,
a decrease in retail prices. This work studies the extent to which the IF reduction
benefited consumers through lower retail prices. Taking into account the two sides of
the card payment market, the paper analyses the effect of the IF reduction on the MSC
and card usage, and finally the joint impact of changes in the MSC and card usage on
retail prices.

According to our knowledge, this is the first attempt to assess the effect of the
IF reduction on retail prices in an economy by focusing on the two-sided market
theory in the short run and long run. The results obtained provide robust evidence of
decreasing the MSC as a result of the IF reduction in the long run. Merchants pass
some part of their cost reduction to cardholders by deflating retail prices. Furthermore,
the results show that the IF reduction leads to an increase in card usage, which results
in an increase in retail prices. The total effect of a 1% reduction in the IF is a 0.17%
deflation of retail prices.
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Fig. 1 Aggregate average interchange fees (IFs) andmerchant service charges (MSCs) among some selected
merchant sectors (%). Source: Bank of Spain and own calculation
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Fig. 2 Number of cards in
circulation (million). Source:
Bank of Spain and own
calculation

Fig. 3 Volume of card
transactions at ATM. Source:
Bank of Spain and own
calculation

Fig. 4 Number of POSs. Source:
Bank of Spain and own
calculation
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Fig. 5 Volume of card
transactions at POS. Source:
Bank of Spain and own
calculation

Fig. 6 Value of card transactions
at POS. Source: Bank of Spain
and own calculation

See Tables. 6 , 7 , 8 and 9 .
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Table 6 Panel unit root test

Variables Levels First differences

Levin-Lin-Chu Hadri LM Levin-Lin-Chu Hadri LM

Test value (t) Test value (z) Test value (t) Test value (z)

Log(P) 1.53 (0.93) 59.4 (0.00) − 9.44 (0.00) − 2.9 (0.99)

Log(MSC) − 1.84 (0.03) 90.07 (0.00) − 9.94 (0.00) 0.31 (0.37)

Log(IF) − 0.97 (0.16) 83.4 (0.00) − 11.1 (0.00) − 1.94 (0.97)

Log(Valpos) 2.55 (0.99) 81.8 (0.00) − 30.6 (0.00) − 1.79 (0.96)

Log(Volpos) 9.05 (1.00) 86.5 (0.00) − 21.3 (0.00) 2.24 (0.012)

Log(Volatm) − 7.9 (0.00) 27.4 (0.00) − 22.5 (0.00) − 2.94 (0.99)

Log(NC) 5.47 (1.00) 36.1 (0.00) − 7.67 (0.00) 26.03 (0.00)

Log(NPOS) 3.28 (0.99) 49.1 (0.00) − 10.7 (0.00) 3.98 (0.00)

Log(Totexp) − 3.32 (0.00) 46.6 (0.00) − 3.19 (0.00) 7.13 (0.00)

GDP growth − 4.36 (0.00) 40.1 (0.00) − 17.5 (0.00) − 2.69 (0.99)

P values are presented in brackets

Table 7 Panel co-integration test
(Westerlund’s ECM test) Statistic MSC model Card usage model Price model

Test value (z) Test value (z) Test value (z)

Gt − 6.22 (0.00) − 2.84 (0.002) − 1.9 (0.02)

Ga − 4.76 (0.00) − 4.62 (0.00) − 3.6 (0.00)

Pt − 5.44 (0.00) − 3.3 (0.001) − 2.4 (0.007)

Pa − 4.47 (0.00) − 7.29 (0.00) − 2.3 (0.009)

P values are presented in brackets
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