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Abstract

The increased use of payment cards has prompted the development of economic
literature to determine the appropriate interchange fee to effectively balance both sides of
the market. In this paper, we focus on the debit card market and extend the model in
" Manenti and Somma (2010) to include competition between two profit maximizing
networks as well as competition between a profit maximizing and a welfare maximizing
network. We find that a single profit maximizing network will set interchange fees higher
than is socially optimal while two such competing networks will set identical fees. A
‘welfare maximizing network will set the lowest interchange fee possible to induce the
profit maximizing network to reduce their fee and increase social welfare.
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1 Introduction

The use of debit cards as a means of payment has grown significantly worldwide.
Canadians, in particular, use this payment card’ for nearly 30 percent of their retail
traﬁsactions, making them the second heaviest debit card users, after Sweden.” Payment
cards exist as two-sided-markets; the network must cdnvince both the buyer and the seller
to use its services before a transaction can take place. This is done by inﬂuenciﬁg the
- prices charged to both of these end-users through aﬁ interchange fee which is exchanged
from one side of the market to the other.

The economic literature about payment card networks has also developed in the
past few decades, as theorists attempt to determine the optimal interchange fee. However,
the results tend to be highly dependent on mal;ket assumptions (like level of competition,
ownership of one or more payment cards, ability to set multiple priées, etc.), making it
difficult to apply the theory to an individual country’s market. This increases the
importance of creating and testing new models with varying assumptions to heighten our
knowledge of debit systems.

This paper will adapt the model laid out in Manenti and Somma (2010) to cbserve
the effects of inter and intra-network competition on profit maximizing and welfare
maximizing networks. Section 2 of this paper will examine the uniqﬁe characteri‘stics of
debit markets and the intuition behind interchange fee changes. Section 3 will explore the |
existing payment card network literature and the various assumptions applied in different
lﬁodels. Section 4 introduces the model we will use while Section 5 studies equilibrium

interchange fee conditions with a single profit maximizing netwbrk, two competing profit

! Payment card is a generic term that includes credit, debit, and charge cards.
? Bergevin (2009) ’




maximizing networks, and finally competition between a profit maximizing and a welfare

maximizing network. Lastly, section 6 offers concluding remarks.

2 The Debit Market

The market for debit cards differs substantially from ordinary markets and thus it
is important to take these distinctions into account when formulating any sort of analysis.
The mechanics of this market involve many parties who participate in a series of
interrelated transactions, facilitated by an organizational payment network. The four main
parties include consumers, issuers, merchants, and acciuirers.

The consumer is the cardholder who receives debif services from the i_ssuing
bank. This is a depository institution which issues all payment card_s to consumers. The
merchant is the retailer from whom consumers will make purchases and their depository
-b'anks are known as acquirers. These parties interact within a payment network which
coordinates the transmission of money and information between the iss.uing and acquiring
sides of the market.

The two main types of organizational payment networks are known as three-party
or four-party. Four-party systems are used by Interac, MasterCard, and Visa debit and
involve cardholéers, mefchants, issuers, and acquirers as described above, W'ithin the
literature they..are also referred to as payment‘as'sociations or open networks. |
Alternatively, in the three-party system (also known as a proprietary network), the
~ network acts as both the issuer and the acquirer. This is not prevalent for debit cards but
is used by companies like American Express and Discover in thg United States for their

credit card networks.
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Figure 1: Typical Transaction in a Four-Party Network

Figure 1 provides an examplie of the informatiopal and monetary flows within a

, four-party. system that occur after a $100 debit purcha.se3 . The cénsumer first provides
their debit information to the merchant which is then relayed to the merchant’s acquiring
bank. The acquiring bank passes this information along to the consumer’s issuing bank
which will obtain the funds from the cardholder’s debit account to settle the purchase
élong with a processing fee. The fee in this exampie is $0.50, making the total debit from
the cardholder’s account $100.50." The payment network_ (Interac, MasterCard, or Visa)
'pfovides the link between the acquiring and issuing banks to coordinate the information

and money flows.

¥ Example and chart adapted from Pancheco and Sullivan (2006)
* In some cases, the fee charged by issuers to consumers may zctually be negative, indicating that
consumers are receiving rewards or rebates.




There are additional fees which exist within the network, the first of which is
known as an interchange fee which is charged by the issuing bank to the acquiring bank’.
Instead of passing the $100 to the acquirer, the issuing bank retains a portion of this
money (in this case $1.50). The acqﬁiring bank therefore receives Qniy $98.50.

The acquirer will also charge the merchant a processing fee (for the purposes of
our example, it is $0.50) and the merchant will therefore receive a total of $98.00 in their
account from the $100 sale. Overall, the acquiring bank charged the merchant a total _of
$2, known as the merchant discount fee, which is the sum of the interchange fee and the
processing fee.® |

It is important to note that this is a stylized and simplified example. Within real
payment systems, the network (Interac, MasterCard, or Visa) is sometimes seen as a kind
of fifth party. They may also charge switch fees to the acquiring and/or issuing banks for
coordinating information and monetary exchanges. Additionally, a switch fee could aliow
a private network to extract profit. There may also exist another intermediary between
merchants and their acquirers known as “merchant acquirers” which act only as
informational processors for merchants. Finally, consumer card fees are often charged on’
a yearly basis, though they are ofien modeled as per-transaction fees. Within our analysis,
we will only deal with a standard four-party system which charges per-transaction

interchange fees and merchant discount fees.

® In most countries the interchange fee is paid by the acquirer to the issuer. However this is not always the
case; for Australia’s EFTPOS (debit) transactions the fee flows the other way (from the issuer to the
acquirer) implying a negative interchange fee. It is also possible for the interchange fee to be zero, as is the
case for Interac debit in Canada. _

. € The fee amounts in this example are larger than in most debit markets. For example, in Canada,
interchange fees range from zero for Interac and MasterCard Maestro, to 2 maximum of 1.15% of the
purchase price + $0.05 for Visa debit. (Bergevin, 2009)




A signiﬁcant concept that arises when analyzing the transaction process is that of
interchange fee neutrality. Uﬁder a special set of circumstances, the neutrality result
implies that the level of the interchange' fee has no net effect on any of the four parties.
First, issuers and acquirers must be perfectly competitive and simply pass through any
and all costs to the consumers and merchants through consumer card fees and merchant
discount fees. In the case of hegative consumer fees (rewards), issuers must costlessly
rebate higher interchange fee revenue to consumers. Second, retailers must have the
freedom to charge different prices. based on é consumer’s method of payment. For
example, the price of a good paid with cash would likely be the cheapest, followed by a
slightly higher price if paid by debit (to cover the merchant discount fee incurred). A
higher interchange fee would then simply result in a higher price charged to the consumer
which they would receive back as higher rebates from the issuer, leaving the net prvice
unchanged. The level of the interchange fee then becomes irrelevant as all parties remain
unaffected.’ |

Using our previous numerical example let the interchange fee increase from $1.50
t0 $2.00. The higher interchange fee also drives up the merchant discount fee by $0.50
and if the .merchant' had to retain the original $100 price, they wouid only receive $97.50
from the acquirer, thereby decreasing their profit. Now let us assume that the conditions
for the neutrality result explained above hold and the merchant is free to increase the |
price to $100.50 to compensate for the higher feé. Consumers get the higher interchange
fee rebated to them so their card fee goes down by $0.50 to zero and a $100.50 deb_it is

made from their account by the issuer. This latter party now retains $2.00 from the

7 For more literature pertaining to interchange fee neutrality see Gans and King (2003) and Cariton and '
Frankel (1995). : .
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interchange fee and passes $98.50 to the acquirer who in turn charges an additional $0.50
processing fee and passes $98.00 to the merchant. In the end, all parties receive exactly
the same net amount of money and are indifferent between the two interchange fees.

‘Payment networks may, subject to regulatory authority, set certain rules for their
participating members, including one which could affect the neutrality result. The two
most common include the no surcharge rule (NSR) and the honour all cards (HAC) rule.
To a certain extent, the interchange fee can also be used by the nefworks to dictate the
structure of relationships and fees between different parties.

The NSR ensures that affiliated merchénts may oﬁly set one price for each good,
regardless of the payment method used by the consumer to buy it. Since cash, debit, and
credit purchases all cost the merchant different amounts to process, thej;t will end up
setting a price which covers their costs for even the most expensive payment option
(usually crédit). In effect, consumers may be paying a distorted price which doesn’t '
reflect the true cost to the merchaﬁt of the payment method they choose. This is

-especially frue for consumers who pay with cash; the price they face tends to be higher
than it would be if the NSR wasn’t in blace. Note that this directly affects the neutrality
result as being able to set different prices is crucial in that case. . |

Payment card companies (especially credit networks) prefer to imbose aNSR so
as to ensure that consumers will continue to demand ‘and use their cards. With only one
price in place, consumers may find it most beneficial to use their payment card,

particularly if it provides them with rewards. When multiple prices exist, the cheapest

1




“cash price” may be more attractive, especially if consumers are paying card fees.
However, even when surcharging is permitted, it is not always observed to Be prevalent.?

The HAC rule relates to the different payment products available from payment
networks. Companies like Visa and MasterCard offer many types of debit and credit
cards, each of which tends to cost a different amount for the merchant when used by
consumers. To ensure that affiliated merchants accept all bf these products, payment
networks prefer to contractually require an HAC promise from them.

Finally, since the network does not directly provide services to end users
(consumers and merchants) it may not directly determine the fees which they are charged.
Instead, it can set an interchan ge fee which structures the incentives of the affiliated
parties to maximize profit. To illustrate this point, it is useful to consider how acquirers
and issuérs respond to changes in the interchange fee.

Acquirers view the interchange fee as a cost incurred for the services they provide
to merchants. In other words, if the interchange fee rises, so do their .costs for every
transaction processed. Acquirers will want to bass this cost through to merchants by
_ raising the merchant discount fee. If pass through is perfect (as was described in our
neutrality example above with berfect competition) then acqui;er. profits will remain
unchanged, but if this is not the case acquirer profits may decrease, making them less
likely to promote merchant acceptance of that particular payment card..

| Conversely, issuers view the interchange fee as a payment received for the
services they provide to cardholders. As the interchange fee rises, so does the payment
from every transaction. To encourage more consumer transactions (and receive more

payments), issuers will respond by decreasing consumer fees and/or increasing rewards

® Prager et al. (2009) and Hayashi and Weiner (2006)
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or rebates. If pass through is perfect then their profits remain the same, but if it is less
than perfect, issuers’ profits will incredse and they will be more likely to promote
consumer use of that particular payment card.

Overall, a rise in the inter.change fee will tend to increase the merchant discount
fee and decrease cardholder fees (or increase benefits). [f pass through is less than
perfect, it can also lead to a decrease in acquirer proﬁts and an increase in issuer profits
which affects the extent to which the payment card is promoted on each side of the
‘ﬁ‘narket. Therefore, interchange fee changes can alter the structure of fees within the entire
payment net\_l_vork.9

This highlights the use of the interchange fee as a balancing instrument used by
networks on both sides of the market. An increase or decrease allows them to alter the fee
structure and expand or contract one side relative to the other. For example, a higher
interchange fee encourages fnore card usage by consumers while a lower one expands
merchant acceptance of cards. Furthermore, networks can raise or lower the overall level
of fees in the system if they are aware of less than plerfect‘ pass through frqm'issuers
and/or acquirers. This could allow some members of the network to increase their profits
at the expense of consumers and/or merchants. It is important to note that though
networks have some control over the structure of their payment system, they will not
necessarily set the socially optimal level of interchange fees. 10

Along with its two-sided nature, there are also externalities which make the debit

market unique. The first is that these markets are subject to network effects; in other

1t is possible for the level of interchange fees to remain the same if the increase in the merchant discount
fee exactly offsets the decrease in the consumer fee. 7

1% The Reserve Bank of Australia is among the first in the world to regulate credit card interchange fees in
their domestic market and compel thein to be lower. As a result, consumer card fees are increasing (rewards
are declining) while merchants have experienced lower merchant discount fees. Weiner and Wright (2005).
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words, they become more valuable the more they are used. Consumers tend to place a
higher value on a card and be more inclined to use it if it is accepted by many merchants
(and equivalently for merchant acceptance with higher consumer use). However,
consumers and merchants only evaluate their own costs and benefits when joining the

- network and do not take into consideration the fact that the network as a whole will gain
in value. Therefore, consumers and merchants may under-use a card or accept it less than
is socially optimal. As a result, there tend to be only a few large, established networks
operating in each market. In the Canadian case, though Visa and MasterCard are
relatively new entrants joining Interac in the debit market, they were able to capitalize on
their marketing power and financial strength in the credit card market to do so.

The second externality revolves around competition; in a regular market,
competition drives pi‘icés ‘down to cost and induces efficient resoﬁrce aliocation, but this
is not the case with the debit market. Here, there is no guarantee that increased
competition between networks will lead to a socially optimal outcome. Competition
could decrease interchange fees if consumers hold multiple cards (i.e. multi-home) and
merchants feel confident accepting only the lowest priced cards. Payiment networks may
therefore be more likely to cater to merchants by decreasing merchant discount fees.
Alternatively, networks may cater to future consumers and raise interchange rates to try
to induce them to hold their card exclusively. In the United States, competition between
Visa and MasterCard inc;eased interchange rates as each network tried to create more
favourable conditions to attract potential cardholders. '

The reéson that increasing interchange fees can even be sustained within this two

sided market relates to a third externality - low merchant resistance. Despite the fact that

" Simon (2005)
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high interchange fees should induce lower merchant acceptance of payment cards,
merchz?nts con_tinue allowing consumers to use them in their stores. One reason may be
that the underlying value of the transaction exceeds the cost of the payment method.
'fherefore, the merchant perceives that it is not worth the sales loss to decline the card.
This is exacerbated when high interchange fe;es lead to high consumer rewards. The
consumer then has extra incentive to use the payment card and will be more likely to go
to another store if their card is declined, increasing the chance that lthe merchant will lose
the sale.

Furthermore, merchants may want to accept payment cards for strategic reasons.
As mentioned abave, accepting a wider range of cards may lead to a higher sales volume.
An externality is created if some of these sales have been diverted from other merchants
V(in essence, “bu_siness-s.tealing”), as opposed to increases in aggregate sales.'? In this case
the merchant’s private benefit is exceeding his social one and he is willing to pay a higher
merchant discount fee (resulting frorﬁ a high interchange fee) than is sociaily optimal.
Yet this strategy is prevalent since no merchant wants to be the only one declining major
cards and it may lead to mérchants accepting certain cards when théy would be better off
collectively rejecting them.

Part of the reasen lies in the way in which strategic merchants evaluate their card
- acceptance decisions, While consumers take into account only their transactional benefit
from hoidiﬁg a card, merchants internalize both their own and their consumers’ benefits.

This is due to the fact that when consumers make their decision about which sellers to

12 Authors like Vickers (2005) and Katz (2001) have concluded that it is unikely that more purchassng w1th
payment cards leads to an expansion in aggregate consumption.
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purchase from, they take into account which ones will accept their payment card. Thus,

the merchant actually internalizes both transactionat benefits.

3 Review of the Literature .

The majority of papers which model the payment card industry focus on credit
cards though many of them can represent the payment card industry as a whole. The four-
party system of credit cards which interact over a payment network is the same as the
debit market. The intuition behind rthese mo_delﬁ as well as any conclusions about
interchange fees and parties’ behaviour can be considered to be identical. The only credit
card models which are not appropriate to use for the debit market are those which
explicitly consider the credit function and have the partiesrbehaving accordingly. "

One of the first influential papers about payment card éystems comes from Baxter
(1983) who performed a normative analysis for finding the optimal interchange fee. He
assumes a competitive market operating within one time period and concludes that total-

- demand for credit cards is determined by the joint demand from both consumers and

| merchants. Analogously, total cost must include the joint costs of both issuers and
acquirers. Ultimately, the equilibrium occurs where joint demand equals joint cost, thus
incorporating both sides of the market and using the interchange fee to balance demands
and costs for payment services. Baxter also states that since costs and demands are
unlikely to be symmetric, the interchange fee will rarely be zero.

A major criticism of Baxter’s paper is that the participants do not act as strategic

players and are therefore not fully rational. 1 In Baxter’s analysis, merchants do not

'* See Rochet and Tirole (2009) for an examplé of a model incorporating the function of credit.
" Rochet and Tirole (2002)
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believe that accepting cards will help attract more consumers and- this causes him to
overstate merchant resistance. This would only be a legitimate outcome if consumers
were unaware of which stores accepied thc.ir payment card and would still be willing to
make the purchase if it turtxcd out the store did not.

Many theorists have expanded on Baxter’s work and crcatcd models representing
the payment industry including strategic partics as well as varying market assumptions.
One such major paper comes from Rochet and Tirole (2002) who construct a
mathematical model representing the interaction between the parties of the payment
network. Their two main focuses are to compare the socially efficient and privately
efficient interchange fees under different circumstances and to determine the change in
welfare whcn the NSR is applied or lifted.

With consumer knowledge of which stores a.cccpt their payment card or a costless
search to find the product at a store which does, horﬁogenous merchants treat card
acceptance as a strategic tool to attract customers. They are therefore prepared to pay a
higher merchant discount fee to accept these cards, giving the network the ability to raise
the interchange fee.

Rochet and Tirole’s model presents the acquiring side of the market as perfectly
competitive while the issuing side retains some market power. Since costs are fully
passed through on the acquiring side but revenues on the issuing side are not, the higher
interchange fee may lead to higher overall prqﬁts for members.

Under these conditions wtth full consumer knowledge, the model also predicts an
overprovision of card services since the interchange fee is high. More specifically,

Rochet and Tirole determine that the privately optimal interchange fee could be equal to

17




or higher than the socially opfimal fee depending on total issuer and acquiref cost as well
as cardholders’ surplus. If the private interchange fee is too high, the market will be
flooded With more cards than is socially optimal. This also implies that there could exista
lower level of consumer knowledge where the profit maximizing interchange fee is equal
to the socially optimal one despite the overprovision of cards.

When focusing on the effects of the NSR on welfare, Rochet and Tirole predict
that for a given interchange rate, allowing merchants to set multiple prices will increase
the price for cardholders and decrease it for consumers who use cash to make their
purchases. Consumeré will therefore reduce their demand for payment cards due to the
higher markups and issuers will focus on a high end clientele which makes large enough
purchases that they don’t wish to use cash.

If the total cost of issuers and acquirers minus merchant benefits is less than the
cardhoider’s fee then changing to a NSR would reduce welfare. This is exacerbated if
there was already a high cardholder fee and under-provision of cards. If, however, the
total cost of issuers and acquirers minus merchant benefits is greater than the
‘cardholder’s fee, then the change in welfare from a NSR is ambiguous; it could increase
or decrease. This result also holds if there was originally an overprovision of cards from
iow cardholder fees. The degree of downward pressure caused by the multiple prices
could cause welfare to rise or fall depending on its intensity.

Wright (2003) also looks at the effects of a NSR by comparing markets in which -
there are monopolistic merchants or perfectly competitive merchaﬁts. Since the focus is
on the merchants, both issuing and acquiring are perfectly competitive with full pass |

through. He finds that with monopolistic merchants, allowing muitiple prices causes the
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merchants to extract surplus from their card users which leads to lower issuer revenue. In
a situation where annual consumer card fees are infroduced, ali custorners revert to cash
since the merchant has extracted any and all surplus needed to induce consumers to hold
cards. As a result, networks prefer to put a NSR in place sincé it will increase card
demand and improve welfare.

When merchants are perfectiy competitive, the NSR will induce them to cater to
only one kind of consumer clientele, either cardholders or cash users, sefting their prices

accordingly. When the NSR is removed, merchants will choose to set a price equal to the
cost of the payment instrument used (cash or debit) minus any transactional benefit they
obtain from accepting the card, causing them to divide into cash only and card only
merchants again. In effect, allowing multiple prices has no effect on overall welfare with
perfectly competitive merchants.

Schmalensee (2002) };as also based his paper on Baxter’s seminal work and
extends it by introducing issuers and acquirers who have market power though he retains
the assumption that merchants are not strategic entities. He supports Baxter’s conclusions
‘that the interchange fee serves as a powerful tool to balance the joint demands and costs
for payment card services as well as the unlikelihood that this fee will bé zero. -

With the introductioﬁ of market power amongst issuers gnd acquirers,
Schmalensee ﬁnds that_ it may be necessary to shift revenue from one to the other. This
can arise if one party is more powerfui within the payment card association or if one side
rof the market has more market power than the other. Taking the case whére issuers are
less competitive, the fee revenue would be shifted td them. In this case, costs would pass

through more easily on the acquiring side but revenues would not on the issuing side. A
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higher interchange fee might generate a higher collective profit for the network’s
members. With more voti-ng. power, issuers would receive lﬁore revenue from any
increase in the interchange fee and therefore would push the network to set a higher fee
than is optimal.

Scﬁmalensee further clarifies the role the interchange fec can blay in balancing
costs acrdss network members and creating the appropriate incentives to structure fees.
He states that high issuing costs and/or high demand by merc‘haﬁts will lead to higher
interchange fees while high acquiring costs and/or demand by cardholders will lead to
lower interchange fees. The network can therefore steer interchange revenue to flow to
the high cost side of the market and the side which has lower demand to create a profit
maximizing strategy.

Wright (2004) also examines the balancing considerations of the interchange fee
when both issuers and acquirers have some market power. When the payment card is |
used, the interchange fee in his model is decreasing in the transactional benefits for
consumers and increasing in the transactional benefits for merchants. These benefits can
be thought of as cardholder and merchant demand respectively. Thc_irnterchange fee also
increases in the price-cost margin of issuers but decreases in the price-cost margin of
acquirers. |

Again using the example of an issuer with more market power (and therefore a
higher margin), Wright agrees with Schmaleﬁsee that a higher interchange fee is required
to balance both sides of the xﬁarket in order to maximize the volume of card transactions
an<'i proﬁt for the network. However, Wright stresses that the degree of pass through is

critically important. If raising the interchange fee results in a greater or equal decrease in-
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consumer card fees (or increase in rewards) then he concludes that issuers and acquirers
do not share a joint incentive to set a higher interchange _fee and sﬁift revenues to issuers.
His theory instead predicts that the interchange fee should increase as the degree of

“acquirer pass through increases and decrease as issuer pass through increases. When both
pass through costs at the same rate, Wright predicts that the profit maximizing
ihterchangc fee will be higher than the socially optimal fee if the average transactional
benefit for card accepting merchants is lower than their merchant discount fee at the
profit maximizing interchange rate.

The majority of the theoretical literature about payment cafd systems focuses on a
sipgle network and conducts analyses by altering model assumptions and observing the
resulting interchange fee or welfare changes. Recently, the study _of competing networks

~has become more common as it pertains more pfevalently to existing real world
conditions and social policy.

Rochet and Tirole (2002) were one of the first to touch on competing networks,
albeit briefly. They conclude that when consumers hold only one payment cérd (single-
home)‘, then inter-system competition has no impact on merchant resistance and the
‘networks will continue to choose the highest interchange fee merchants will accept so as
to maximize transaction volume and network profit. If consumers choose to hold more
than one card (mulii-home) from different networks, then merchant resistance can
increase but the welfare effects are ambiguous.

This concept is further developed in Rochet ;r.md Tirole (2003) as they state that
' multi-homing on one side of the market intensifies price competition on the other side.

Networks will subsequently use low prices to steer end users on the latter side towards an
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exclusive relationship. For example, when cardholders multi-home, merchants may
choose to accept only the card that is cheapest for them, increasing their merchant
resistance. The networks will further entice Vmerchants to accept their card exclusively by
decreasing the merchant (_iiscount fee and inére’asing the consumer’s card fee.
Alternatively, when merchants accept multiple cards, networks will offer low consumer
card fees (or high rewards) to induce consumers to choose only their card. Since
merchants are multi-homing and their r;sistance has decreased, they can be charged a
larger merchant discount fée. Ultimately, different networks try to induce the side of the
market which is single-héming to stay with them exclusively by undercutting their rivals.

Guthrie and Wright (2007, p.39) use their paper to create “...an extension of
Rochet and Tirole (2002) [and]. a Variation on Rochet and Tiroie (2003).” In keeping
wifh other theoretical models, the interests of cardholders are over-represented and
merchant resistance is low, creating a situation whereby merchant discount fees and
interchange fees tend to be high. Guthrie and Wright do allow for either side of the
market to multi-home but approach the issue as having either merchants or consumers
play the greater role in determining which payment card will be used prevalently. At one
extreme, when consumers play a greater role, they will choose their preferred card while
merchants multi-home, causing the network to focus its attention exclusively on
attracting cardholders. When merchants play the larger role, the opposite occurs and
networks focus on merchant acceptanée exclusively.

They-also distinguish between a case of homogeneous and heterogeneous

merchants with respect to the fransactional benefits they derive. In both cases, a single

card network will set its interchange fee too high compared to the socially optimal fee
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due to over-representation of cardholders within the marketf With Homogenous sellers
(who obtain identical benefits from accepting cards), the interchange fee between
competing networks Will never be higher than when there is a single card scheme. This is
due to the fact that the network has already set the highest interchange fee possible such
‘that merchants will accept their card and so derive no benefit from sefting it higher
(where they will lose merchant écceptance) or lower (where they would lose consumefs).
This is not true when the market includes heterogeneous sellers and the interchange fee
may rise or fall depending on how heavily buyers’ .interests are weighted. As loqg as
consumers’ intereéts c'arry'any weight at all, the interchange fee will be highér than the

~ socially optimal one.

Chakravorti-and Roson (2006) also consider the effects of network cbmpetition
but find quite different results. When comparing the case of a monopoly or cartel network
‘toa non-cooperative duopoly, they find that the equilibrium prices for consumers and
merchants are the same or lower, indicating that competition may be beneficial. While
the previous theoretical models concluded that the effects of competition were ambiguous
and could be detrimental to network members, Chakravorti and Roson show that it is
unambiguously non-harmful. The difference lies in an assumption of their model which
has network profits decreasing with competition as opposed to constant profits for
merchants and acquirers and a zero profit condition implied for networks as in other
theories.

In all models, the increase in market competition results in downward pressure on
prices and is associated with a change in the price structure. The first effect is welfare

improving while the second is ambiguous and may be detrimental. In Chakravorti and
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koson, the first effect dominates, making consumers and merchants better off, while in
the other modes discussed it is the second effect which prevails.

Each decreased price exerts direct and indirect wel_fare raising effects. Lower
consumer fees directly increase consumer welfare but also indirectly increase merchant
welfare due to the higher number of consumers using that particular card system. A
parallel network effect occurs withl lower merchant fees which directly increase merchant
welfare and indirectly increase consumer welfare by encouraging more merchants to join
‘the network.

Manenti and Somma (2010) approach the payment card industry by developing a
maodel in which inter-network and intra-network competition can be measured and
altered. While most previous papers modeled competition between two networks, this
one explicitly includes relative levels of competition between issuers and acquirers in
their respective markets (intra-network competition). It also differs from previous papers
by having a four-party card ‘association system compete with a three-party proprictary
card system.

The authors find that an increase in intra-network competition from either the
issuer or the acquirer’s side of the market causes the optimal interéhange fee to increase
the price for the less competitive side. In other words, depending on which side of the
market is less competitive, merchants or consumers will end up facing higher merchant
discount fees and cardholder fees respectively. For example, if the acquirer’s side is less
competitive, an incr.ease' in competition on the issuer’s side will lead to an increas¢ in the

optimal interchange fee which subsequently causes higher merchant discount fees. If

24




inter- competition is not too asymmetric then changes in its level will have similar effects
on the optimal interchange fee. |

Manenti and Somma also find that while interchange fees set by the fouf—party
card association are privately efﬁc_if_:nt, they are not socially optimal. Furthermore, the
socially efficient interchange fee should be set such that the price is minimized on the
side of the market with the least intra-network competition.

7 Though the three-party, proprietary network cannot serve as a model for the debit
card industry, the rest of this paper will extend Manenti and Somma’s model for the four-
party card association. We will use their inter-network and intra-network competition
analysis with two four-party, profit maximizing payment card systems then introduce one

network as a welfare maximizing system.

4 The Model
-4.1 Assumptions

The profit maximizing payment networks can be thought of as joint ventures
between their acquiring and issuing members. Following Manenti and Somma, we
assume that these parties always remain separate entities and that no affiliated bank can
simultaneously be an issuer and acquircr.'Each system aims- to maximizing the number of
transactions handled on its network, thereby max_imiziﬁg its value, measured by the joint
profits of issuers and acquirers. To do so, these members independently set fees for their
consumers and merchants, respectively.

The network will also set an interchange fee to structure and coordinate the
incentives between the two sides of the market. Normally it flows from acquirers to

issuers but we also allow the interchange fee the option to be negative, thus being paid
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from issuers to acquirers. We will also normalize to zero any fixed or §ariable costs that
" the network may incur directly. This allows interchange fee costs paid from one side of
the market to precisely counterbélance the fee revenue received by the other.
Network value is generated by transactions between end users (consumers and
merchants). We assume that the population of each of these end users has a mass of one.
| Furthermore, each buyer-seller pair of can make at most one potential transaction. Both
members of the pﬁir must be affiliated with the same network for the transaction to take
place. Neither the consumers nor the merchants multi-home so each can only be affiliated
with one network. The network also imposes a NSR so the merchant is restricted to one
pricc for each good (and no neut'réiity result will occurj. -
The timing of the game is as follows:
(i) The network(s) set(s) the level of the interchange fee(s).
(ii) Issuers and acquirers compete over their consumer card fees and
merchant discdurjt fees respectively.
(iii) Coﬁsumers decide which network to subscribe to and therefore which
payment card to hold while merchants decide which card(s) to accept.
(iv) Merchants set their retéii prices and consumers decide whether or not to
purchase the good.
Since the interchange fee is set by the network(s) only periodically, it is
reasonable to assume that issuing and acquiring members are fully aware of this fee

before they set their own prices.
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Figure 2 provides a graphical summary of the flow of funds within one profit

maximizing network, along with the model’s variables. °

Net cost ¢ Issuer paysp-a Net cost C,
{a: interchange fee)
Issuers ™ Acquirers
F Y
Consumer Acquirer
paysp+f pays p—m
{f: consumer {m: merchant
card fee) discount fee)
h 4
Consumers et 1 Merchants
- Merchant sells good at price p
Marginal net - Marginal net
benefit v° benefit v°

Figure 2: Flow of Funds for a Profit Maximizing Network

4.2 Issuer Va‘nd Acquirer Behaviour

The network sets an interchange fee, @, while issuers and acquirers compete for
end users by setting consumer card fees, £, and merchant discount fees, m, respectively.
These parties also face constant marginal costs in the form of ¢/ for issuers and ¢4 for
acquirers. Since we have assumed the system itself encounters no direct costs, the
network’s total per-transaction cost is ¢ = ¢; + c4.

These network members compete intensely for end users, adapting their prices (f

and m) based on the level of competition between issuers and acquirers, on the

'3 Figure adapted from Rochet and Tirole (2002)
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interchange fee, a, and on their respective marginal costs, ¢;. The simplest approach is to
assume that both these members face exogenous price-cost markups-.16
The merchant discount fee is:
m; =o(cy + al
where i = 1,2 depending on the network in question.

This creates a markup of:

m —(c,+a) _ o-1

m, o3

where o > 1 is a constant margin representing the degree of intra-network competition for
acquirers.
Similarly, the consumer card fee is:
Ji=plcr—a)

where i = 1,2 which creates a markup of:

fi= (¢, ““a)= B-1
/i B

Here, §> 1 is the constant margin associated with the degree of intra-network for
issuers. The larger value of sigma or beta represents the side of the market experiencing

" less competition (or lower demand elasticity).

4.3 Consumers Behaviour
Both sides of the market are portrayed by a variation of the standard Hotelling
model. Merchants and consumers are uniformly distributed along a line segment

representing the market while the two networks are located at either end.

" This is equivalent to assuming that the equilibrium price fis linear in the issuing bank’s marginal cost, as
is m for the acquiring bank.
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Due to the exogenous price-cost markup in the cardholder fee they face, the gain
to consumers from adopting a card depends on their per-transaction benefit. This
corresponds to consumers not knowing at the time of card adoption how many
transactions they will perform witﬁ the network. Thus they face this decision on a per-
transaction basis which simplifies our modél by removing any uncertainty about cach
cardholder’s number of future purchases.

Since each buyer single-homes and can adopt at most one card, they mak¢ their
choice based on their individual per-transaction utility from using the card on network 1
and 2 respectively:

v (M) - Ji—kx
v (M) - f, —k(1-x)

where £ is the transportation cost facing each consumer, x represents the consumer who is
indifferent between both networks, and M, i = I, 2 is the expected number of merchants
operating on network i. The benefit from paying with a card is V() which is a positive
_function, weakly increasing in M;. This reflects the ﬁetwork externality, indicating that

consumers .indirectly benefit when more merchants accept their network’s card. However,

like Manenti and Somma, our model will assume that v* is independent of M; for the sake

of avoiding cross-market effects and simplifying the algébraic analysis.

The Hotelling model allows us to identify the consumer who is indifferent

between joining network 1 or 2 and therefore allows us to find the proportion of |

consumers who use each system; they are:

a’l:l+—f2_fl and afz:l+—f'“f2
2 2k 2 2k

These become:
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gt pa-a) o1 L Pla,-a)
Yy 2T Tk

The transportation parameter k is an indication of the degree of substitution between the

two networks for the issuer.

4 4 Merchant Behaviour
Merchants, on the other hand, do not know which network’s card the consumer

holds to make a purchase. Tﬁis leads us to model the gain from card acceptance decision

on a per-transaction basis to avoid future uncertainty. The per-transaction utility gained

by the merchant frorﬁ selling the good through networks 1 and 2 are:

v (D) ~m, mtx
v, (D) —m, —t(1-x)

where ¢ is the transpdrtation cost fc}r cach merchant, x represents the merchant indifferent

between both networks, and D;, i = 1,2 is the expected number of consumers who have
~ adopted cards from netwérk i. The benefit from accepting a card is v*(} and, similarly to
consumers, we assume away any cross-market effects.

The proportion of merchants who are affiliated with networks 1 and 2 are:

elzl—%m—ztﬂ‘— and c22=-1—+m‘_m2
2 2t 2 2t
These become:
e, =— Ligl@mza) g4 e, = 1,0 -a)
2 2t 2 2t

Here, ¢ reflects the degree of substitutability between networks 1 and 2 on the acquirers’

side.
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4.5 Network profits
We have stated that network value and profit depend on the number of
| transactions which occur between each merchant-consumer pair. We can further describe
these transactions as being functions of consumer adoption, d;, as \;\fell as merchant
acceptance, e;, i =.I, 2. We can also now define thé number of transactions on network 7
as hy{d,e;). The simplest form of this function occurs when each consumer who adopts a
card from network i makes one transaction with each merchant who accepts the same
cérd. This balanced trading pattern is: |
hid.,e)=d, e,
Given the previous expressions for network prices and transaction amounts, the
profits fqr acquiring and issuing banks are:
m, . =(o~1)(c, +a)d,  e)
7, = (B-1c, —a)d, -e,)
These combine together to form the total profit for the joint venture nemork:
m,o=m ,+7,, =Ga)d, -e)
where
G(a;)=[(o - Bla, +(B-1)c,+(o —I)¢,]
and i = I, 2 depending on the network and G(a;) represents the total cost margin.
At this point; it is important to provide bounds for the interchange fee to ensure
that a network will be unable to price its rival out of the market. To do thié we will only

allowa € [—¢ ¢, ], otherwise a network’s members could receive negative profits.
5 Equilibrium
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5.1 A Single Profit Maximizing Network
Proposition 1. A single profit maximizing network can set its interchange fee higher than
is socially optimal.

This is one of the more robust results in the literature. Guthrie and Wright (2007)
examine this phenomenoﬁ with perfectly competitive issuers aﬁd acqqirers. They note
that the socially optimal interchange fee occurs where the joint tranéactional benefits of
~ consumers and merchants are maximized. This fee also falls between the lowest and-
ﬁighest intgrchange fées that a privately profitable network would choose.

Guthrie and Wright determine that a single network in the market will set the
interchange fee at the highest level such that merchants will still accept the card. In
choosing this interchange fee, the network has maximized consumers’ transactional
surplus and promoted greater card usage. The merchants’ card acceptance decision relies
on assessing the joint transactional surplus whereas consumets only consider their own
surplus when determining their card usage. This allows merchants to internalize the
higher consumer surplus and lowers their resistance to a higher interchange fee (and
therefore a higher merchant discount fee).

Ultimately, since the profit maximizing interchange fee is at its highest possible
level given the participation constraint of merchants, it will be greater than the socially
optimal fee. Therefore a single unregulated profit maximizing network will set its
interchange fees too high, leading to an overprovision of payment card services.

Rochet ‘and Tirole (2002) also find similar results, even with the addition of

market power on the issuer’s side. In their model, the level of the privately optimal
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interchange fee depends on consumer benefit as well as issuer and acquirer costs, making

it possible that the fee could be set higher than is welfare maximizing.

5.2 Competing Profit Maximizing Networks
We are now able to analyze the effect of having two profit h'naximizing networks
competing within the same market. The expanded profit function for network 1 is as

follows:

m =[(o = Pa, +(B-Ne, +'(a~1>c,.}[%+ £ (alz;; al)]%+ J(azz,— o),

We will begin with the simplest case when competition between acquirers and issuers is

symmetric (i.e.o = §; let us call it ). When we take the first order condition of the
. . -k . :
profit function above with respect to a;, we find thata, = —— + a, . The analogous result

holds when we derive the first order condition of.the second network with respect to a;.
Proposition 2. When ¢ = f3
1. and = k, two competing profit maximizing networks will set thcir interchange
fees at the same level {a; = a;).
2. the network’s profit function becomes independént of either interchange fee.
It is not surprising that both networks set the same interchange fees considering that
they are identical. Taking thi§ a step further and allowing competition to be asymmetric

(o = B), we can once again take the first order condition of #;, with respect to a,.

or _ . _ (tB—ko +2a,f0 —2a,fo)
'BH—(G' BYd, -e)+{ Atk

1-G(a,)
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We know that (o — 8 and G(ay) will be positive when competition among
" issuers is stronger { o> ) and negative when it is weaker (o < /) but unfortunately we

cannot sign the remainder of the equation.

5.3 Competition between a Profit Maximizing and a Welfare Maximizing
Network

We now replace profit maximizing network 1 with a network which maximizes
‘overall market welfare instead. It takes into account the sum of surpluses on both sides of
the market as well as profits. The timing of the game also changes slightly as the welfare
. maximizing network how sets its interchange fee first, followed by the profit maximizing
network.

The welfare function fof this market is:
W =CS!+CS; +CS; +CS; +n, +7,
where CS?and CS; are the surpluses enjoyed by the consumers and merchants

respectively on network /. Using individual transactional utility functions we can define

‘consumer surplus for network 1 as:

d,(2v" —kd, ~2£)

CS? =[8 (v - £, ~ kel = 2

Similarly, we can also define CS; ,CS; , and CS; :

Cs? =

d, (v —kd, —2f,) cs: = e, (2v° —e, —2m,) Cst = e, 2V —e, -2m,)
2 2 2

We begin with the simplest case of symmetric intra-network competition (o = 3;
let us call it #) and ¢ = k. The first order condition of the derivative of the welfare

function with respect to ay is:
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oW 4k B+ kB (10, —16a,) + 457 (a, - a,)
da, 16k*

+ 4ﬂ2(ﬁ - 1)(01 + CA)(az - al)

Therefore when we constrain it such that a; = a; we see that:

aw _ 2
da, 16k*

Proposition 3. When a profit maximizing network and a welfare maxirﬁizing network.
compete in a market with a single interchange fee and symmetric competition (o = £),
the welfare maximizing network wi]! set its interchange fee as low as possible. With our
constraints, this means that @ = -C4.

This result is consistent with previous our intuition. We ha\.fe already stated that a

single profit maximizing network can set interchange fees too high. When we introduce a
welfare maximizing network, it sets a lower interchénge fee, thereby encouraging the
profit maximizing network to do the same and provide a socially efficient level of
payment card services.

When we allow competition between issuers and acquirers to be asymmetric

(o = B), and keep ¢ = , our first order condition becomes much harder to sign.

oW _ 4k’ B+ kB*(2a, —4a,) + 40’ (a, —a,) +8ka*(a, — a,)

oa, 16k ~+(o - p)d, ¢)
+G(a1)[_ ko + kﬁ 'Zzzﬂa(az —al) + G(az)[kO'-l- k3 +jkﬁzo-(a2 _a’)

Even when we constrain the market to have only one interchange fee we cannot
determine the sign of the first order condition.

Z—W =(c— ﬁ)[i +a, +2kB]+4k* B-2kB%a, - 4k o + 2kBU(B - e, + (o —T)c,] |
a; .
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Though we know that the first term is positive if competition among issuers is stronger
(o > ) and negative when it is weaker (o <) and all other terms are unambiguously

" positive or negative the sign of derivative as a whole is uncertain.

6 Conclusion .

The aim of this paper has _beén to extend Manenti and Somma’s model to
incorporate competition between two profit maximizing networks and to introduce a
welfare maximizing network instead of a regulatory body. We began by using
conclusions found in Guthrie‘and Wright (2007) relating to a single profit maximizing
network. When a network has a monopoly, it will push the interchange fee as high as it
can given that merchants will still continue to accept their cards. This is due to lower
merchant resistance and overstated consumer interests in the market. When we introduce
another profit maximizi_ng network with symmetric competition between issuers and
acquirers, we find that if both transportation costs are the same, both networks will
choose identical intérchange fees. Finally, in a market with a single interchange fee, a
welfare maximizing network will tend towards a lower fee to encourage the proﬁt

maximizing network to do the same.
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