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Resumo

Este projecto analisa o papel da elasticidade-preço da procura na
definição da estrutura de preços no mercado português de cartões
de débito, verificando se as plataformas de dois lados consideram as
condições da procura na definição da sua estrutura de preços.

A análise da concorrência entre as plataformas de débito Visa
e Multibanco é realizada de acordo com as premissas do modelo
Rochet e Tirole de modo a determinar a estrutura de preços conside­
rando as condições da procura nas duas plataformas.

Embora com algumas limitações, os resultados da aplicação do
modelo teórico indicam que, se as plataformas considerarem as con­
dições da procura, deveriam cobrar mais aos comerciantes do que aos
consumidores no que respeita à taxa de transaeção. Como os resulta­
dos da aplicação do modelo teórico são semelhantes aos observados 

1 Trabalho de projecto apresentado como requisito para a obtenção do grau de Mestre em
Economia pela Faculdade de Economia da Universidade Nova de Lisboa. Trabalho de pro­
jecto elaborado sob a orientação de Professor Steffen Hoernig.
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na estrutura de preços, as plataformas poderiam considerar as condi­
ções da procura na definição de uma estrutura de preços que garan­
tisse que houvesse equilíbrio para os lados (aquisição e de emissão), o
que permitiria o melhor desenvolvimento da plataforma.

Palavras-chave: duplo mercado; cartões de pagamento; elastici­
dade da procura; tipos de cartão.

Abstract

This project analyses the role of demand elasticity on definition
of price structure in the Portuguese debit cards market, investigating
whether two-sided platforms take into account demand conditions
when defining their price structure.

Competition between the Multibanco and Visa debit platforms
is analysed, following a framework based on a Rochet and Tirole
model, in order to determine a price structure taking into account
demand conditions in both platforms.

Although with some limitations, the theoretical model results
indicate that, if platforms take into account demand conditions, then
they should charge more to merchants than to consumers as far as
transactional fees is concern. As the results from the theoretical model
are similar to the actual observed price structure, platforms could be
taking into account demand conditions in defining a price structure
that guarantees that both sides (acquiring and issuing) are balanced,
hence allowing for the optimal development of the platform.

Keywords: two-sided market; payment cards; demand elasticity;
card schemes.
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1. Purpose

In the context of the courses theoretical background, this work
project tries to provide empirical evidence on the Portuguese payment
cards market as a two-sided market, with special focus on demand
elasticities on each side - issuing, i.e. cardholders, and acquiring, i.e.
merchants. The specific aim of the project was to estimate demand
elasticities to each side of the market and analyze their implications
for the definition of price structures by platform, commonly refer-
red to as schemes2. Special focus is given to debit cards market, this
being the large majority of transactions in the Portuguese payment
cards market.

The payment cards market is a two sided market. On one side,
issuers provide cards to consumer, while on the other side acquirers
provide card acceptance (acquiring) Services to merchants. As such,
this market evidences the externalities associated with two-sided-
ness: it is expected that more cardholders will attract more merchants
and vice-versa, creating more value for the whole system. In this con­
text, the efficiency of payment cards market depends on the price
structure for a given value of payments, as this price structure inte-
racts with demand elasticity on each side, and influence decisions of
agents on continuing in the market using and accepting cards.

A particular characteristic of this market is the existence of a
fee paid by acquirers to issuers, which in some extent balances costs
between these two parties. This fee is called interchange fees and is
defined within each scheme. Nowadays, interchange fees seem to be
set in a way where merchants pay most of the cost of the system to
the acquirer, who then transfer most of this payment to issuers, who,
in turn, use it in benefits for cardholders. A relevant question rising 

2 In this Project, the term “platform” refers to the set of rules that regulate the operat-
ing and economical condilions under which the relationships between issuers, cardhold­
ers, acquirers and merchants are established in order to allow for financial movements,
namcly payments, to be conducted with the use of a card of the said platform. Multibanco,
Visa and MasterCard are the more visible platforms in the Portuguese market.
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from this common sense evidence is whether there is a rationale for
charging merchants more, “subsidizing” consumers. Are there rea-
sons related with optimality of the system which explain the obser-
ved price structure? Two sided markets theory indicates that an opti-
mal price structure has to take into account different aspects of the
market, such as demand elasticity, split of costs between issuers and
acquirers and intensity of competition on each side of the market.
In this project attention is centred on the role of demand elasticity
on the definition of price structure. With a model of competition
between platforms developed by Rochet and Tirole |7], this project
tries to analyse empirically if cards schemes are taking into account
demand conditions when defining their respective price structure
for the debit cards market.

2. Fit in course content

Analyzing specific aspects of the market such as demand elasticity
may provide some knowledge and insight about the optimal struc­
ture of fees in the Portuguese payment cards market as a two-sided
market.

As one of the contents of the course of Conduct in Imperfectly
Competitive Markets are two-sided markets, this project seems to
be a good opportunity to apply theory to a specific market trying to
understand, in an empirical way, the role of demand elasticity’s on
payment cards market.

3. Literature review

Although literature about Payment Cards market is yet in its
early stages, it has been matter of research by several authors in
two last decades. Baxter [1) brought the issue to light by providing
an economic analysis of the market. He concluded that collective 
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determination of interchange fees is necessary to maintain stabi-
lity of the system, while common knowledge condemns this prac-
tice based on a perspective which views this process as a horizon­
tal price fixing.

Rochet and Tirole [7 H| have given significant contribution to the
knowledge about two-sided markets, with particular focus on the
payment cards market.

In Rochet and Tirole 171 they exploit the specific context of pay­
ment card associations to analyse platforms in two-sided markets
with network externalities. Developing a normative framework for
the determination of an interchange fee and letting the model endogi-
nize consumer and merchant behaviour, they conclude that an incre-
ase in the interchange fee increases usage of payment cards as long as
the interchange fee does not exceed a threshold levei at which mer-
chants no longer accept payment cards. In their analysis they consi-
der that issuers have market power, acquirers are in a perfect compe-
titive environment and consumers and merchants decide rationally.

In a more general paper in terms of two-sided markets 181 these
authors develop a different model of platform competition. The main
conclusion related to payment card market is that monopoly and
competitive platforms design their price structure so as to get both
sides on board. In fact, they show that while socially optimal and
privately optimal interchange fees differ, there is no systematic bias
between them. Actually they found that in some circumstances, such
as linear demands and constant prices, they coincide.

In Rochet and Tirole191 the authors provide a significant contribu­
tion for the knowledge of payment cards market, demonstrating that
regulation of interchange fees in a cost-based method is a mistake,
as it relies on a vertical organized model which does not apply in the
context of a two-sided market such as payment cards. The authors
consider that demands of two sides of the market have to be appro-
priately balanced. Taking this into account they defend that inter­
change fees are the only mechanism through which the system can
perform a balance between demands in both sides.
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Schmalensee1121 investigates the determinants of interchange fees
and argues that the main role of interchange fee is not to exploit Sys­
tem market power but to allocate costs between issuers and acquirers
and consequently shift charges between merchants and consumers
to enhance the value of the payment system as a whole. He shows
that interchange fee is not an ordinary market price and proves that
in an imperfect competitive environment, with issuers and acquirers
having market power, interchange fees are established efficiently. For
this reason, Schmalensee 1121 considers that there is no support for
regulation of interchange fees and that, if it is done, proprietary (or
three party) schemes, such as American Express3, will have competi­
tive advantage relative to fourth-party schemes.

Wright 1131 has another point of view on interchange fees. He
defends that privately optimal interchange fees may be too high if
merchant Service charge increase with interchange fee but issuers do
not pass-through the additional interchange fee revenue back to car-
dholders. Wright1131 constructs a theoretical framework to analyze
determinants of interchange fees in payment card associations, which
considers heterogeneity of merchants and imperfect competition in
acquiring and issuing. With this model, the author demonstrates that
interchange fees set privately can be higher or lower than the socially
optimal one (which can involve more or fewer card transactions).

4. Discussion
4.1. Payment cards market: A two sided market

The payment cards market is a two-sided market in which there
are two agents, the cardholder and the merchant, connected by a pla-
tform that facilitates transactions between them - Figure 1.

3 There are two types of schemes in payment cards market: cooperatives where issuers and
acquirer belong to associations such as Visa and MasterCard; and there are other schemes
such as American Express, where the same enlity is both issuer and acquirer.
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Figure 1 - Market for payment cards as a two sided Market

An interesting aspect of this market comes from configuration
of the platform which connects both sides. This platform is formed
by card schemes and involves two entities4: issuers of payment cards
and acquirers of payment card transactions5. Thus, this is a market
where issuers offer cards to one side of the market and acquirers offer
Services of payment card acceptance to the other side.

The key aspect of this market is the increasing value of the system
with the number of cardholders and merchants which accept cards.
In a simple way: the system has more value to merchants the grea-
ter the number of cardholders on it; and has more value to cardhol­
ders the greater the number of outlets accepting cards. This externa-
lity imply that a crucial point for the maximization of the value of the
system is to maintain both agents in it, since more agents in one side
will attract agents to join the other side6.

In the presence of such externalities, the definition of price struc-
ture in the market plays a major role for its efficiency. If the total cost
is placed on the side of the market with more sensitiveness to price,
then the number of agents on this side could reduce, thus affecting
the number of agents on the other side. In this context, a particular 

' In fact there are three entities: issuers, acquirers and processors.
5 This is a platform for a system with cooperativo associalion like Visa or MasterCard.
There are other systems, such as AMEX, where the same entity is both the issuer and the
acquirer. In this project the focus will be on the íirst type of platform.
6 Rochet and Tirolc [7, p. 2].
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issue arises, as competition between schemes may occur only in one
side. Transfer of fees from one side to the other, subsidizing one type
of end-users, may help in obtaining criticai mass (which in turn
encourages participation of users on the other side).

The system is financed by their users: merchants pay fees to
acquirers and consumers pay fees to issuers. Prices paid by consu-
mers and merchants are defined in the market by members of sche-
mes-issuers and acquirers. Nevertheless schemes have an important
role the definition of price structure, as they define interchange fee
paid by the acquirer to the issuer.

The levei of competition between schemes depends on several
factors, the more relevant ones, as mentioned by the European Com-
mission [4, p. 9 and p. 143], being: the levei of multihoming, the extent
of blending practices.

Prices which result from competition between schemes depend
on the extent of multihoming7. Rochet and Tirole [8, p. 993] argue that
multihoming is an important force, which enhances market compe­
tition. The basic ideia is that if a scheme reduces its interchange fee,
and this decrease is partially passed on in the fees paid by merchants
(merchant Service charge) the latter may be more tempted to turn
down a costlier competitor scheme, as cardholders are multihoming
i.e., have cards from multiple schemes.

Nevertheless, there is one aspect that could reduce price compe­
tition between schemes. In its ínterim Report I on Payment Cards,
European Commission [4, p. 43] had demonstrated concern about
blending practices by card schemes, as the Commission found that
such practices could weaken competition between schemes. This is
a common practice on European Countries, consisting of charging
the same fees to merchants for accepting cards issued by different
schemes8. Nonetheless, on its final Report on retail banking sector
inquiry [4, p. 108], the European Commission argues that if price 

7 Multihoming ia a situation where many cardholders carry cards from several schemes
and most merchants accept cards from several schemes.
* 'Ihis practice is common when one enlity acquirers transactions of diíferent schemes.
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the difference charged in two networks is insignificant, blending may
be done in an efficient way, as it could reduce accounting and repor-
ting requirements. In this report is also argued that when there is a
market with schemes which have significant differences on compe-
titive positions, blending could have a positive effect as it promote
acceptance of the scheme with low presence in the market.

In recent years different agents became concerned about defini-
tion of interchange fees by platforms. Generally, merchants began to
fight against merchant Service charges and system subsidisation of
cardholders, and policymakers, such as European Commission and
Australian Central Bank, became worried about high merchant Ser­
vice charges which could ultimately be passed on to customers who
pay with cash9. Suspicions of market power exercise lead, in some
cases, to regulation of interchange fees, although different authors
argue that schemes could not be acting in an anti-competitive way.
Rochet and Tirole l81, for example, conclude that monopoly and com-
petitive platforms design their price to get both sides on board and
so, even with perfectly competitive downstream markets, prices can
be different from socially optimal price leveis.

4.2. Portuguese payment cards market

The Portuguese payment cards market is mature when compared
to other European countries. In Portugal each person holds on ave-
rage 1,88 cards and the total value of payments with cards in 2005,
was about 18% of the GDP . Debit cards are largely widespread thus
debit payments representing about 61% of total payments10.

Different schemes act in Portuguese market. The most relevant
are the domestic scheme Multibanco (debit), Visa (debit and credit) 

’ Coslumcrs who pay with card are subsidizes by taxing cash-paying costumer resull-
ing in excessive usage. This result from a no surcharge rule which forbid merchants from
chargc higher prices to costumers who pay with card.
10 Blue Book121.
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and MasterCard (debit and credit). The domestic scheme results from
the synergies created by Portuguese banks when developing Portu-
guese cards market. It is, thus, this is the most widely used scheme
as it is a brand present in almost all debit cards and in 79% of credit
cards issued in Portugal (Appendix 1).

Acquiring of international brands Visa (credit), Visa Electron
(debit), MasterCard (credit) and Maestro (debit) is done by Uni-
cre, Banco Português de Negócios and other residual international
players in Portuguese market such as Royal Bank of Scotland, Bar-
clays Bank, JPMorgan and Citibank. In Portugal, acquiring of these
schemes is mainly done by the same acquirers which constitute a
situation of blending as far as international bands are concerned11.
Acquiring of Multibanco is done by several bank institutions acting
in the Portuguese banking industry (Appendix 2). The domestic
scheme has 69% of total point of sale terminais placed which reveals
a prevalence of acceptance of domestic scheme relative to internatio­
nal brands (Appendix 4).

Multibanco and International cards schemes are issued by seve­
ral banks in the Portuguese market (Appendix 5). In terms of debit
cards it is evident a prevalence of issuing of Multibanco and Visa
Electron12. The majority of international branded cards are co-badge
with domestic scheme (97% for debit and 79% for credit - Appen­
dix 1). In this way a large number of cardholders are multihoming.
In consequence of the high levei of co-badging almost 92% of all
cards are accepted in all networks Appendix X). Therefore, cardhol­
ders can use their cards on almost all terminais of card acceptance
and so, demand faced by merchants has a high degree of indepen-
dence from the scheme which is accepted. In this way, merchants 

" In the way that Visa as a more relevant positions in the market, i.e. more issuers of Visa
than MasterCard, this is a situation that may have a positive eífect on promotion of Mas­
terCard. Otherwise, merchants may not contract one diíferent acquirer for MasterCard
which have less cards placed in the market.
12 Maestro is only issued by CGD and Millennium BCP. CGD only sell this brand to a the
students and young people segment. Millenium BCP only place this brand on a specific
card “Millenium BCP Free” which is a pre-paid card.
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can choose between different schemes to accept without significantly
loosing access to potential consumers.

Taking the characteristics of the Portuguese market into account,
the next sections will focus their attention on the role of debit cards
applying the specific context of the Portuguese debit cards market
to a model of competition between platform from Rochet and Tirole
|8>. From the description of Portuguese payments card market above
it is patent that the relevant schemes for a model of competition
between platforms in debit cards are Visa Electron and Multibanco.
They are the most widespread in the country and seem to compete
directly. In this context, competition in the acquiring side is enhan-
ced by the existence of different entities acquiring these brands13 *
and by the large levei of multihoming observed on the cardholders
side.

4.3. A model of competition between platforms

Rochet and Tirole 181 developed a model of competition between
platforms which reflects influence of demand elasticity of end users
- cardholders and merchants - on definition of prices by schemes.

The price structure defined in Rochet and Tirole 181 is quite diffe­
rent from the observed in Portuguese market, as they assume that
in downstream markets, members of platforms have only marginal
costs and charge only fees per transaction to its users11. In this way,
all analysis will focus on definition of transactional fees by platforms 

13 In Portugal, tying is coinmon in acquirers of inlernational schemes. Acquirers of Visa
Electron (Debit) acquirer also Visa (Crcdit) which could constitute a competitivo advan-
tage reducing competition between schemes. However in the specific context of Portu­
guese market 79% of credit cards are co-badge with domestic scheme and in this way a
merchant can contract multibanco scheme without lost of scope which reduce competitive
advantage of acquirers of intcrnational schemes.

As far as pricing is concern, in Portuguese debit cards market, cardholders commonly
pay annual fees and merchants are charged with monthly fees, joining fees and merchant
Service charges.
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assuming that there are no fixed costs for members of platforms and
that users only pay transactional fees15.

The model define that the net marginal costs for members of pla-
tform i of serving a merchants (Seller - S) and a cardholders (Buyer -
B) respectively, are cD-a. and where cn and c5 represent the gross
marginal costs incurred by the members on each side of the market
and a. represents the interchange fee defined by platform. They
assume that margins on each side are constant16 and equals to mB
and ms. In this way equilibrium prices are:

P* = cD-ai + mli (1)

Pfs=cs+af+ms (2)

Profits of all members are defined as proportional to the volume
oftransactions on the associations platform. In this way, association
chooses interchange fee a. so as to maximize its total volume. Thus
the total price on each platform is constant:

+PiD =c + m (3)

where, m = ms + mD is total margin on downstream markets
and c = cs + cB is total cost on downstream markets

15 This is the same as assume that, on each side, fixed costs are paid by fixed fees chargcd
to users, and thus allocation of fees between the two sides is only done through transac­
tional fees. In the way that this market isbalanced by definition of interchange fee by plat­
forms, which is a fee per transaction, this assumption does not seem to be strong in terms
of the analysis.
16 Rochet and Tirole consider margins on downstream markets constant. For Portuguese
market, there is no information about margins available, and so the eflect of this assump­
tion is not possible to preview.
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The two price vectors (PB, P:s), to i=l,2, are the outcome of com-
petition between two platforms which maximize total volume of Sys­
tem Q.. Thus FOC for a symmetric equilibrium are given by:

Ps +PB =c + m (4) and,
aeL=aeL
a?," a?,1 (5)

The total price as to be equal to marginal cost plus total margin.
On the other hand demand elasticities on each side have to be taken
into account. Condition (5) imposes that marginal price increase on
each side has to have the same impact on total volume of platform
i. The symmetric equilibrium of the competition between platforms
achieved by Rochet and Tirole 181 is:

pB pS
(4) and j

T]
(6)

where a measures loyalty of consumers to platform i i.e. propor-
tion of them who stop trading when platform i ceases to be available17,
r]0D is the ratio of own-brand demand elasticity for cardholders18 and
r]s is quasi-demand elasticity of merchants.

Rewriting equation (6) is obtained:

17 Ihis paramcter is equal lo 0 when cardholder demand faced by merchanl is indepen­
dem of whelher lhe seller is afliliated wilh plalform i. When multi-homing on issuer side
is widespread il is close to zero.
18 //" represents the varialions on the proporlion of issuers who are willing to trade on

n" - d1’
plalform when lhe buyer is multihome relative to transactional price: ,
where dB represents the proporlion of buyers who are willing to trade on plalform when
the seller multihomes. DiíTerently >]B refers to the variations on lhe proporlion of issuers
who are willing who trade on plalform when lhe buyer is affiliate lo only one schcme.
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B

S (7)

Equation (7) States the relation between relative prices and
demand conditions which results from competition in a two sided
market. If the ratio of prices is greater than 1, price charge to car-
dholders PB must be should be higher than price charge to merchants
Ps. If the ratio is lower than 1, price charge to cardholders PB should
be lower than price charge to merchants Ps. For the Portuguese debit
cards market parameter o must be close to zero as multihoming is
very large and demand faced by merchants is nearly independent of
the type of scheme accepted, as explained in section 4.2. However,
this does not translate into a ratio (7) greater or below one. To attain
the magnitude of relative downstream prices which result from com­
petition, it is necessary to obtain the demand elasticities on each side
of the market, in order to substitute in equation (7).

4.4. Demand elasticities: Methodology and data

Price demand elasticity for each side of the market was estimated
based on two enquiries done for Unicre by PRM International, SA.19
in 2005. In each enquiry there was one question which is related to
prices and to preferences of the agents. Based on these questions this
work tries to apply a methodology of estimation of demand elastici­
ties which reflects the particular structure of the data available.

4.4.1. Merchants’ demand elasticity

19 The survey used lo oblain demand elaslicilies also has more Information about fees paid
by users than those used by Rochet an Tirole in lhe model described. The authors only
used Iransaclional fees and this survey contain also information aboul fixed fees chargcd
lo users. In this way not all demand elasticities calculate in this section will be applied to
the model.
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Demand elasticity on the merchant’s side was estimated for three
different elements of price: monthly fee, joining fee and average dis-
count rate.

In the mentioned enquiry, merchants answered a question were
they had to indicate the probability of applying for acceptance of
cards of a given payment cards scheme based on its type and pricing.
Each merchant had to attribute probabilities to 9 different hypothe-
ses of price structure and type of network (a-i). The different hypo-
theses are identified in Table 1.

This question was answered by 1159 merchants (NJ and, given
that each merchant attributed probabilities to 9 different hypotheses
(a-i), the total number of observations is 10.431 (Nmx9)20.

Table 1 - Hypothesis of payment cards acceptance network.

Type of card acceplcd by
network

Joining fee and automatic
terminal inslallation Monthly Fec Average Discount Rate

Price paid for signing an
agrvement (one time fec)

Fixed monthly cost for
terminal maintenance,

stationery and calls

Perccnlage dedueed from
total sales paid with cards

a Credit Cards 250 € 15 € 3%

b Credit Cards 200 € 25 € 1%

c Debit Cards 200 € 20 € 3%

d Dcbil Cards 250 € 25 € 2%

e Credit and Debit Cards 150€ 25 € 3%

f Credit and Debit Cards 250 € 20 e 1%

g Credit and Debit Cards 200 € 15 € 2%

11 Debit Cards 150 e 15 € 1%

i Credit Cards iso e 20 £ 2%

An econometric approach was applied to the described panei
data structure, in order to calculate demand elasticity for networks
of payment cards acceptance, related to the different components of 

20 The survey was done only to small merchants. Large merchant (retail chains) were not
included. This can result on a higher elasticity than the one that is really verified in the
market. Large chains should have higher logistical cost when not accepting payment card
as mean of payment and as such their demand is 1 ikcly be more inelastic.
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price and type of network. An OLS linear model21 was constructed,
taking into account characteristics of each merchant (8)22.

Prij = Ci + P/CCy + V>2dcij + + 04 Jfij + 05^ +Qij (8)

i - Merchant
j - Observation
Pr - Probability ofapplying for the network of paymenl cards acceptance
cc - Dummy which identifies a network which accepts only credit cards
dc - Dummy which identifies a network which accepts only debit cards
mf- Monthly fee
jf- Joining fee
adv - Average discount rate.

The model was estimated including fixed effects for each mer­
chant23 so the constant differs across merchants. As the dependent
variable includes observations equal to zero a log-log model could
not be applied24 25. In this context, the coefficients of this model do not
reflect the elasticity of dependent variable to independent one. To
attain demand elasticity for each component of price-joining fee,
monthly fee, and average discount rate-based on estimated coeffi­
cients, some calculations had to be done. First, using the average
value of independent variables monthly fee, joining fee and average
discount rate implicit in questions posed to merchants, the average
probability of a merchant contracting a debit network, credit network
or a network for credit and debit cards was calculated:

21 With error lerms independent and normally distributed.
22 In the enquiry probabilities were attributed from 0 to 100. One limitation of this model
comes from the fact that it will estimate probabilities which can be above 100% and bel-
low 0%.
25 Fixed eífects with dummy for each merchant.
21 An alternative would be to establish criteriabased on top answers. A log-log model esti-
males coeílicients not statistically significant even considering only the top 4 or 5 answers
different from zero. This happens because the number of zero answers is high. Aboul 218
merchants answered zero to all options. Only 617 merchant have top 5 answers diíferent
from zero and in case of top 4 answers this number decreases lo 556 merchants.
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(9)Prk = c + Pz cc + P 2 dc + P mf + P 4 jf + P 5 adv

with k=cc, k=dc or k=cc and dc

After these, it was possible to achieve demand elasticity of mer-
chants relative to each component of price and distinguish them by
type of network: 

ri"* (10) n"'' =if *4^- (11) T\sk'"J'' =adv*^~ (12)

P>1 Prt Pn

4.4.2. Consumers’ demand elasticity

Demand elasticity on the side of consumers was calculated with a
method similar to that applied to merchants. A similar question had
been answered by consumers, where they had to attribute probabili-
ties to applying for a card taking into account different characteris-
tics of the card. The possible choices are described in Table 2.

This question was answered by 1518 consumers (N.) and, as each
consumer attribute probability to 8 different hypotheses (a-h), the
total number of observations is 12144 (N_x8).

In this case, in order to obtain coefficients to estimate demand
elasticity relative to annual fee, an OLS linear model was estimated25,
based on the panei data structure described, taking into account cha-
racteristics of each consumer (13)25 26.

25 Error terins independem and normally distributed.
26 In lhe enquiry, probabilities were altributed from 0 lo 100. One limitation of this model
comes from lhe facl thal il will eslimale probabilities which can be above 100% and bei-
low 0%.
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Type of card Annual Fee

Table 2 - Hypothesis of payment cards

a Credit Card oc

b Credit Card 35 C

c Credit Card 40 C

d Credit Card 50 C

e Debit Card OC

f Debit Card 35 C

6 Debit Card 40 C

h Debit Card 50 C

Pfij = c, +(|>/CC.. +02mnmiy +Q-- (13)

i - Consumer
j - Observation
Pr - Probability of applying for a card
cc - Dummy which identifies a credit card
annu - annual fee paid to hold the card

As with merchants, the model was estimated including fixed
effects for each consumer27 and constant differing across consu-
mers. The dependent variable here also includes observations equals
to zero and a log-log model could not be applied either. In this con-
text, estimation of demand elasticity for cards relative to annual fee
required the same steps followed on the merchant side. First the ave-
rage probability of a consumer applying for a credit or a debit card,
considering the average annuity implicit in his or her choices, was
estimated:

27 Fixed eífects with dummy for each consumer.
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Prk = c + ())/cc+(j)2 annu + 0 (14)

with k=cc or k=dc

Afterwards was possible to achieve demand elasticity of consu-
mers relative to annual fee and distinguish it by type of network:

n = anmi *h_
P>'k

(15)

4.5. Demand eiasticities: Results

4.5.1. Merchants’ demand elasticity

The estimates for coefficients of equation (8) were done in E-views
5.0 and are presented in Table 3, with statistical significance being
evaluated. All coefficients are statistically significant at one per cent
levei.

Table 3 - Estimated coefficients of equation (8)

Dependent
Variables

Constant Credil Card Debit Card Monthly fee Joining Fee Average
Discount Value

cc dc mf jf adv

y^

Coeílicienls c â1 â2 â3 âs

Estimated coeílicienls* 67,992 -12,245 -1,318 -0,809 -0,055 -7,716

> 0 00001 (o,oo<>t)> (0,0091) (o.omju)

• Equation was estimated with fixed etfects for 1159 cross-sections (number of merchants which answer question). For each
cross-section there is one lixed elfect constam estimated in thc modei which is not presented here. Constam presented is the
average of all constants.

With the estimated coefficients, it was possible to apply the steps
described by equations (9), (10), (11) an (12) which yielded the results
described on Table 4.
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Table 4 - Estimation of merchants demand elasticities based on
Estimated coefficients for equation (8)

Valuc of Variablc

Avcragc monthly fcc 200 C

Avcragc joining fcc 20 C

Average of average discount rale 2%

Typc of Nctwork

Debit Credit Debit and Credit

Average Probabilily Estimalions 2498 13% 25%

Demand Elasticity rclativc to:

Monthly fee -0.67 ■1.23 -0,64

Joining fcc -0,45 -0,83 -0,43

Average discount rate -0,64 -1.17 -0,61

4.5.2. Consumers’ demand elasticity

The estimates for the coefficients of equation (13) were done in
E-views 5.0 and are presented in Table 5, with statistical significance
being evaluated. All coefficients are statistically significant at one per
cent levei.

Table 5 - Estimated coefficients of equation (13)

Dcpcndcnt
Variablcs

Constant Credit Card Annual Fcc

cc anu

CocíFicienls c ô1 ô2

Estimated cocíficicnts* 90,130 -16,731 -1,053

1’joh. (n.iiOOO) 10.01191)

• Equation was estimated with fixed elTects for 1518 cross-sections (number of consumers which answer this question). For each
cross-section there is one fixed clfect conslant estimated in the model which is not presented here. Constant presented is the average
of all constanls.
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With the coefficients estimated for equation (13) it was possible to
estimate demand elasticity of consumers based on equations (14) and
(15). Estimation is described in Table 6.

Table 6 - Estimation of consumers demand elasticity based
on Estimated coefficients for equation (13)

Value ofVariable

Avcrage Annual Fee 37,5 C

Type of card

Debit Credit

Avcrage Probability Estimations (%) 51% 34%

Demand Elasticity relative to:

Annual Fee -0,78 -1.17

4.6. Demandelasticitiesanddefinitionofpricestructureon Portuguese
market

According to the estimated demand elasticities for debit market,
and applying those to equation (7), the expected result from platform
competition was that merchants should be charged higher transac-
tional fees then those charged to consumers. When demand elasti­
city on merchant side and demand elasticity on consumers28 side is
applied to equation (7) the results are:

28 In lhe sense that in Portugal do not exisl charge of transactional fees to consumers it
was not possible to achieve demand elasticity relative lo fees per transaclion to apply in lhe
modei, as no Information was available in the survey. Although there is no Information
available about the relation between sensibility of consumers to fixed fees and to trans­
actional fees, the only alternalive was to apply demand elasticity relative to the estimated
fixed annual fee, which can constitute a weakness of lhe analysis, but gives a measure
of consumers sensibility to the price paid to use a card. On the other hand, the demand 
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PB 0,78—r = o--
Ps 0,64 (17)

Nevertheless, as explained in section 4.3, as the Portuguese pay-
ment cards market has a high levei of multihoming cardholders, given a
parameter o measuring “loyalty” of consumers to platforms, it is expec-
ted that this parameter takes a value close to zero. Applying values of o
close to zero the above ratio would seem to be lower than 1.

The price structure which results from applying demand elastici-
ties and specific aspects of Portuguese debit card market to the theo-
retical result of Rochet and Tirole 181 seems to be similar to the actu-
ally observed. Nowadays merchants pay on average 0,36€ per each
debit transaction29 (Appendix 6) while consumers do not pay any
transactional fee30. Indeed, as far as debit cards are concern, consu­
mers are charged only with annual fees which are priced at between
4€ and 7,5€31.

Making the inverse analysis and applying to the equation (7) the
observed prices and the estimations of demand elasticities is obtai-
ned a multihoming parameter zero:

0 0,78-- = a---
0,36 0,64 (18)

This result is reasonable as the levei of multihoming in Portu­
guese market is large, as explained before, and so, the utilization of a 

clasticily presented in lhe modcl of Rochet and Tirole is the own brand demand elasticity
í;"nexpliciton note 18. As thesurvey do not haveinformationaboutsensibilityofbuyers to
transactional fees, it was also not possible to achieve too.
29 This estimation assumes an average discount rate of 1,12% (Appendix 6) and an average
debit transaction value of 32,12€ Blue Book|2): 1,12%*32,12ê=0,36C per transaction.
50 RBR [6, Portugal p. 17].
11 RBR [6, Portugal p. 17].
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model of competition between platforms seems to be reasonable on
the context of portuguese debit cards market.

From this framework seems to result evidence that the transactio-
nal price structure defined by platforms may be taking into account
the demand on each side, charging more to merchants than to con-
sumers in order to guarantee that both side are on board.

5. Limitations of the analysis

Although the results seem to go in one direction, the analysis has
some weaknesses that should be mentioned.

The model by Rochet and Tirole 181 considers only transactional
costs for the users of the platform, an aspect which is not in accor-
dance with the prices observed in Portuguese market. Extensions
of this model to fixed fees consider only single-homing, which also
do not apply to the Portuguese market. In this context, one of the
models was chosen, acknowledging that this can cast some doubts
on the analysis. As far as the model is concern, the consideration of
constant margins can also constitute a weakness of the analysis, as
no Information about margins in the market is available.

Another important point relates to the demand elasticity on the
consumer side, in the way that it is assumed that the demand elas­
ticity relative to the annual fee is equal to demand elasticity relative
to a the transactional price, which in fact could not be truth. Howe-
ver, as no Information about sensibility of consumers to transactio­
nal fees is available, it was necessary to do this assumption which
may weak results.

In terms of demand elasticity on the merchant side, there is one
aspect which can affect results to some extend. Demand elasticity
estimated could be higher than the really observed given that the
survey was conducted only to small merchants. A larger merchant is
likely to have high logistic costs when not accepting payment cards 
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as mean of payment, and its demand should be more inelastic. In this
way, the inclusion of Information about demand elasticity of large
merchants may lower total demand elasticity on merchant side might
enforce the results achieved.

6. Conclusions

The aim of this project was to analyse the implications of demand
elasticities on the definition of the price structure of the Portuguese
payment cards market, with special focus on the market for debit
cards. The question arising was whether card schemes were taking
into account demand conditions on defining their price structure in
the market, as this is a crucial point in two-sided markets.

The project applies different evidences from Portuguese debit
cards market and estimations of demand elasticities on both sides to
a model by Rochet and Tirole |8>. From these applications it is conclu-
ded that, theoretically, the price structure resulting from competi-
tion between Multibanco and Visa Electron should yield higher tran-
sactional fees charged to merchants than to consumers - if demand
conditions are being taking into account. Given that the results from
the theoretical model are similar to the actually observed price struc­
ture in the market, platforms seem to be taking into account demand
conditions, when establishing their transactional price structure in
the market. Nonetheless the analysis has some relevant limitations
that may possibly weaken the results.
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Appendices

1. Distribution of cards by scheme in Portugal*
December 2005. Percentage. Number of cards.

* Indudes cdy ríatmrfbn rdsried ta lho cards preosnl h Ihs S1BS DAsbwa.
“ Inckrha canis ol redined lirclixutiies.

SoLroe SBS

Source: Graphic extracted from CISP - Inlerbank coordination committee for payment
systems -1, “Comments on the European Conússion’s Intermin Report I - Payment Cards"
Portugal June 20,2006, p. 9.
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2. Acquirers of Multibanco Scheme

Acquirers of Domcstic Scheme Muhibanco

Banco Português de Investimento

Banco Espírito Santo

Banco Português de Negócios

Banco SantanderTotta

Banif

Barclays Bank

BBVA

CCCAM

Montepio Geral

Caixa Geral de Depósitos

Millennium BCP

Deutsche bank

Banco Comercial dos Açores

Banco Popular

Finibanco

Source: Visa Portugal, Sibs, Sites of financial institutions quoted and Bank of Portugal.
http://www.visaeurope.com/personal/choosing/getacard/main.
jsp?country=Portugal&submit=Go
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3. Market Structure in issuing and Acquiring of payment
cards in Portugal*

k Nokwrksin
1—? vAiich lhe cards

nre accepted

Acquiring"*

* Inciudes only tnfonnation rdatsd to the cards pr»s«nl in 1h« S1BS Dalabav».
*• Indude» cards cl r»duc»l functiornlrty
“• II vhoutí alsobt ncdtd Ihalvirtudl/ afl card» (98%) can be us»d akroad

Sourc». S1BS

Issuing

Deccmber 2005. Thousands.
Source: Graphic extracted from CISP - Inlerbank coordination committee for payment
Systems - I, "Comments on the European Comission‘s Intermin Report I - Payment Cards
Portugal June 20,2006, p. 9.
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4. Point of sale terminais by scheme

Major Schemes in Acquiring, Number of Point ofsalc terminais lYrctnl.ipc of r.»l:ú

Multibanco Scheme 158.400

International Schemes 72.800 *r-..

Total 231.200 liM*,

Source: Unicre, BPN, SIBS.
Note: There is no Information available about number of point of sale terminais of
residual acquirers of international schemes http://www.unicre.pt/index.php7id_
categoria=7&id_item=146 , http://www.sibs.pt/ , http://www.bpn.pt/eportal/vlO/PT/
aspx/oBpn/noticias/noticiasBPN/detalhe/indcx,7351.aspx
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5. Issuers of different schemes in Portuguese payment cards
market

Sourcc: Visa Portugal, Sitcs of financial institutions quoted and Bank of Portugal.
http://www.visacurope.com/personal/choosing/getacard/main.
jsp?country=Porlugal&submit=Go

Schcmcs

Visa MasterCard
Issuers

Visa Visa Electron MasterCard Maestro

Banco Português dc Investimento V yl yj sl

Banco do Brasil V V yj
Banco Espírito Santo V y/ V
Banco Português dc Negócios s/ yj y/
Banco Santandcr Totta s/ >1 >1 >1
Banif 1 si s/ >1
Barclays Bank V V >1
BBVA s/ yj >1
CCCAM V y/ sl
Montepio Geral 1/ >1 yl

Caixa Geral de Depósitos yl sl y/ y/ yl
Millcnnium BCP >1 >1 >1 >1 >1

Deutsche bank >1 yj yj

Banco Comercial dos Açores >1 yJ y/
Banco Aclivobank sl yj yl >1

Banco Popular >1 >1 >1 V
BPN Paribas >1 yj

Finibanco >1 V y/

Banco BEST y/ yj y/

Unibanco yj >1

Cetclcm V
Santandcr Consumcr Financc 'j

Banco Mais

Citibank
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6. Acquiring Pricing

Fixed Fecs Transactional Fees

Monthly
Fec

Joining
Fec

Average debit
discount rate

Average credit
discount rate

Comniunication
costs per transaction

BPN 23,00 C 150,00 £ 1,13% 2,03% -

Unicrc 22,00 e 165,00 £ 1,74% 1,93% -

Millennium BCP 22,45 € 0,00 c 0,9090 - 0,07 £

Montepio 21,25 C 30,00 £ 1,00% - 0,12 €

CGD 20,00 £ 0,00 £ 1,00% - 0,06 £

BES 21,00 C 0,00 £ 1,10% - 0,10 £

BPI 22,00 £ 30,00 € 1,10% - -

Santander 23,10 E 0,00 £ 1,10% - -

Banco Popular 25,00 € 0,00 € 1,00% - 0,12 £

Average 22,20 E 41,67 E 1,12% 1,98% 0,09 £

Sourcc: Aulhor research. Sites and branchcs of diflerent financial instilutions.
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