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Abstract

Significant attention worldwide has been paid to the regulation of credit card interchange fees. In
part, this attention has followed concerns expressed about the level of these feesin Europe, the US
and Australia. The Reserve Bank of Australia recently conducted an extensive inquiry into the
interchange fees associated with credit cards and has moved to regulate those fees. At the same
time, research economists have considered determinants of the socially optimal interchange fee. In
this paper, we use the Australian experience to highlight alternative methods of regulating
interchange fees in payments systems. We use a simple model to derive a socialy optimal
interchange fee when merchants cannot freely set different prices for different payment instruments.
We compare the socially optima interchange fee from this model with those presented in the
economics literature and show that most analyses capture a simple externality within the optimal fee.
Credit card usage for a specific transaction is determined by the customer. But the customer does not
bear the costs or receive the benefits that card usage imposes on the merchant. The optimal

interchange fee internalises this externality. We then compare the theoretical optimal interchange fee
with the approaches proposed in Australia, and show that the regulatory approach adopted by the
Reserve Bank of Australiamay be viewed as economically conservative in certain situations. Finaly,
we consider additional issues that will impinge on the regulation of interchange fees.

1 Introduction

In a relatively short period of time, credit card associations have moved from being largely
unregulated, abeit subject to antitrust scrutiny, to being part of an industry that faces far reaching
and intrusive price regulation. Leading the regulatory charge has been the Reserve Bark of
Audrdia (RBA). In the 1990s, the RBA was given new powers by the Federal Audraian
government to regulate standards in payment systems, including technical and entry standards as
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well as some pricing powers. In 2002, it used these powers to diminate prohibitions on
aurcharging that were imposed by the three mgor credit card associations in Audrdia —
MasterCard, Visa and Bankcard — and to specify a methodology that will regulate interchange
feesin those associations from late 2003.*

Not surprisingly, this move towards regulation has provoked a response from the
MagterCard and Visa associations that question the legitimacy and application of the RBA's
approach. In particular, they question whether the RBA made an economic case for regulation
and for its proposed methodology for setting interchange fees.

While the domestic Audtrdian reguletions apply to a relatively smdl pat of Visas and
MasterCard's operations, the RBA decison has potentid international ramifications. For
example, regulators in Europe and Isradl are currently considering the potentia regulation of
interchange fees and the RBA approach is likely to influence any regulatory approach adopted by
oversess authorities.

For this reason, we believe thet it timely to review the dternative approaches for the setting of
interchange fees. While there has been much research in recent times as to whether interchange
fees should be regulated, less attention has been paid to the methodology that would be
gppropriate to use if it is determined that card associations should be regulated. There is
condderable divergence between the methodol ogies that have arisen informally within the context
of the Audrdian debate. We review these informa methodologies in Section 2. Nonetheless, as
we will demondtrate in this paper, there is a substantia level of implicit agreement about the form
of the socidly optimd interchange fee embedded within forma economic modds of payment
systems. We provide our own simple model of payment systems in Section 3 and show how this
relates to existing model's (Section 4)

Findly, in Section 5, we condder some of the important practica issues that need to be
consdered in regulating interchange fees and how they impact upon the benchmark that might be
chosen by regulaory authorities.

2 Suggested Approaches to Interchange Fee Regulation

In the course of the Audrdian debate several approaches were put forward as to how
interchange fees might be set. Those approaches are (i) the MasterCard approach; (ii) the
baancing approach; (iii) the Frontier Economics approach; and (iv) the ABA approach. In the
end, the RBA adopted its own approach — the RBA approach. In this section, we review these
dternatives.

First, however, it is useful to specify a common notation to describe the various cost and
revenue components. Let ¢, C, and R be the margind costs, average fixed costs and average
revenue of issuers while ca, Ca and Ra are those for acquirers. Findly, let a denote the
interchange fee itsdf. We follow convention by defining a pogtive interchange fee as a payment
from acquirersto issuers.

We now briefly summarise the dternative gpproaches.

! Bankcard is a domestic Australian credit card that commenced operations in the 1970s. It is jointly owned by
Australian banks.



Review of Network Economics Vol.2, Issue 2 — June 2003

2.1 The MasterCard Approach

The RBA (2001) report that MasterCard use a methodology that views the interchange fee as a
means by which card issuers can recover the cost of the services provided to acquirers and,
through them, to merchants. The MasterCard approach involves sdtting a = ¢ where ¢ is
comprised of the cogts of providing a payment guarantee (including fraud and credit write offs)
and the costs of processing transactions from acquirers. The ‘+' refers to the addition of the cost
of funding the interest free period. While some proportion of this might be part of ¢ asthereisa
minimum practica interest free period, in redity, issuers dso set the length of the interest free
period. As such the costs associated with any discretionary interest free period could be viewed
as a negative revenue for issuers. Notably, fixed costs and acquirer costs are not part of the
MasterCard approach.

2.2 TheBalancing Approach

The RBA/ACCC (2000) defined an dternative approach that was employed in practice for
sdting interchange fees.® This agpproach involved a comparison of the costs of issuing and
acquiring with the revenues obtained by each side of the credit card market. The basic ideais that
the interchange fee will offset any shortfdl in revenue by either issuers or acquirers, thereby,
restoring balance between these parties®

Whét this gppearsto meanisthat if R < ¢, + C,,thenawouldbe st sothata=c, + C, —R.
In this Stuation, if both R > ¢, + C, and Ry > ca + Cp, thena = O whileif there was ashortfdl in
acquiring, then a= Ry — ca — Ca. Inthis Stuation, the interchange fee would be negative. If there
was a shortfdl in both, the association would not be financidly viable.

2.3 The Frontier Economics Approach

The consulting firm, Frontier Economics (2001), were asked to come up with an interchange
fee methodology that could accompany a proposa by member banks to authorise the behaviour
of credit card associations and permit them to operate without further antitrust scrutiny from the
Austrdian Competition and Consumer Commission (ACCC). Their gpproach was directed at
one of the principa concerns raised by the RBA/ACCC (2000) joint study; namely, that issuers
gppeared to be earning excessive margins on credit card transactions.

The Frontier Economics gpproach was smply to diminate these excessive margins. Thet is,
they proposed to set a= ¢, + C, — R. In contrast to the baancing approach, this would only
dlow a reduction of interchange fees to ensure issuers were not earning excessve profits.
However, acquirers would continue to earn any relevant economic profits. The Frontier
Economics regulatory rule includes revenue dements as wel as cost ements. In effect, issuers

2 For adetailed discussion of the approaches identified by the RBA/ACCC (2000) see Gans and King (2001).

® The balancing approach is similar to the approach adopted by Visa. According to Wright (2000), the
interchange feeisset so that (R +a—c—C)/R +a=(Ra-a—ca—Ca)/Ra—a)ora=Ralci +C)—-Ri(cat
Ca))/(2(Ra —R) — (ca+ Ca— ¢ — Cy)). However, as Wright (2000) emphasises, the precise cal culation requires
resolution of a fixed point problem; something that is also an issue for the balancing and the Frontier
Economics approaches. However, in contrast to the Visa approach, those approaches are in a ‘corner
solution” form that makes comparison with other proposals easily. For this reason, we do not explicitly
consider the Visaapproach below.
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would be dlowed a certain rate of return on their capital invesments. As such, this gpproach
could lead to the standard incentive problems that arise with rate-of-return style reguletion. In
practice, the Frontier Economics proposal could be applied as an initia cap with a declining price
thereafter. However, in that case, while there might be pressure on issuers to reduce costs, that
pressure would not be present for acquirers. Ultimately, the ACCC rejected this approach and it
was not submitted to the RBA (2001) for its consideration.

2.4 The Avoidable Cost Approach

The Ausrdian Banking Association (ABA), on behdf of nine member banks in Audrdia,
proposed an “avoidable cost” methodology to the RBA. That methodology was based on a
smple question: “What costs would be unavoidable if an issuer were to provide (on asustainable
bass) only credit card payment services?” (ABA, 2001, p.51). The basc idea was that
interchange fees should be capped & the stand-adone cost of providing payment functiondity (in
the absence of credit services) and should be no lower than the incrementad cost of that
functiondity.

The ABA methodology included costs to issuers associated with fraud codts, credit losses
from the interest free period, operating costs, marketing, promotion and retention costs (including
loyalty program costs) and the cost of equity capital and sunk costs. In essence, it capped the
interchange fee @ a= " + C,. Thus, it potentialy alowed al issuer costs associated with
payment functionaity to be passed through to acquirers and merchants.

In theory, the ABA cap congders the maximum interchange fee such that merchants just do
not have an incentive to backwards integrate into card provision by issuing store cards. Of
course, we would expect this congraint to exist in the market for card services regardless of any
regulation. In this sense, the ABA maximum would not be a binding regulatory price.

25 The RBA Approach

The RBA were dissatisfied with dl of the above gpproaches. Interestingly, their main concern was
not the focus on issuer costs but on which costs were included. Firgt, they argued that only issuer
cogts asociaed with payment functionality should be included. Costs associated with say credit
losses on unpaid credit card debt related to the line of credit and could be recovered through
interest payments by ‘revolvers who utilised those services.

Second, the interest free period was seen by the RBA (2001) to be a cost associated with
providing a benefit purdy to cardholders and, therefore, should be recovered by fees on
cardholders. The RBA favoured the inclusion of cogts only to the extent that they were associated
with an unambiguous benefit to merchants. All of the above methodologies included these codts,
but aso included other costs such as the costs associated with the interest free period. This said,
the RBA ultimately conceded that a minimum interest free period was a defining characteristic of
credit cards as opposed to debit cards.

Third, the RBA criticised the avoidable cost approach (and implicitly the Frontier Economics
gpproach) for the incluson of loyaty points. These points are effectively a discount to
cardholders. Being a price discount rather than a cost elemert, the RBA believed they should not
be part of interchange fees as this would create an undue incentive for issuers to accelerate such
programs at effectively no cost to the issuers.
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Findly, the RBA did not believe that the cost of capitd should be included in interchange fees.
The RBA accepted an argument put forward by Gans and King that if interchange fees for issuers
were reduced because their sunk investment costs were not taken into account, issuers would be
able to recover those costs from other revenue sources (such as annua card fees). Essentidly, all
issuers receive a common interchange fee and so a change in that fee would, for the most part,
not impact on their profits in competition with one another.

In the end, the RBA specified classes of issuer cogtsthat it believed should be included in the
interchange fee. These were the cogts of processing card transactions, fraud and fraud prevention,
authorisation costs and costs associated with funding interest-free periods. In effect, the RBA
proposed that a = ¢;. That is, the interchange fee was to be based on marginad issuing costs less
costs associated with credit losses and costs associated with maintaining credit card accounts
(hence the superscript minus).

The RBA’s methodology identified issuer costs and dlowed their inclusion if (i) they were
incremental or margind; (ii) they relaed to payment functiondity rather than a line of credit; and
(i) they were attributable to a merchant benefit. Interestingly, they did end up deviating from this
broad principle by including the costs of funding the interest free period; which may be for the
most part a discretionary benefit to cardholders (and hence a revenue item) rather than a cost
item. We will discuss the merits of this in Section 5 below when we address some practica
issues.

2.6 Summary

In summary, dl of the above methodologies focus on the recovery of issuer costs in one form or
another. They differ as to whether they include issuer revenues to offset those costs, whether they
include fixed issuer costs and aso in the components that comprise margind issuer costs.
Nonetheless, the avoidable cost approach was by far the weakest cap with the RBA’s approach
being the mogt stringent if R > C,.

We turn now to consider aforma economic model o a payment system. Aswill be seen, that
model and aso existing models in the literature do not support the inclusion of fixed issuer costs
or issuer revenues in the interchange fee and, in generd, suggest the inclusion of acquirer cost
eements. Findly, no digtinction between payment functiondity and the line of credit is generated
with the key criterion being whether merchants conceivably receive some benefit from the
particular function.

3 Socially Optimal Interchange Fees without Network Effects

We begin by providing asmple modd of a payment system without network effects. One reason
to do this is the suggestion of Katz (2001) that such effects are no longer relevant in mature
payment systems.* Regardless, this approach provides a way to consider the determinants of a

* Network effects are built explicitly into a number of models; requiring some coordination between merchants
and consumers in their card adoption decisions (see, most notably, Schmalensee, 2002). Our model here does
not build those effectsin but continues to have the ‘ fundamental usage externality’ (Rochet, 2003) common to
most modelsin thisliterature.
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socidly optima interchange fee and a basis for the regulation of interchange fees. We will dso be
able to rdate the interchange fee derived here to those contained in dternative and more
elaborate models of payment systems (see Section 4).

Our mode is of a ‘four-party’ credit card association. In such systems, issuers encourage
customers to use credit cards when purchasing goods and services from merchants. They can
only do thisif merchants themselves have agreed to process credit card transactions on the terms
given to them by acquirers. Thus, issuers and acquirers are joint suppliers of card services while
cusomers and merchants are both consumers of them; potentidly deriving vaue from such
transactions in return for payments they might make to issuers and acquirers respectively. Findly,
relations between issuers and acquirers are governed by interchange arrangements that set rules
for who bears costs and risks arising from disputes or fraud and any payments between issuers
and acquirers. In credit card associations such as MasterCard or Visa, interchange arrangements
are determined collectively by al issuing and acquiring participants.

We begin by modeling the interaction between a representative customer and a representative
merchant. The representative customer has demand curve Q(p), takes merchant prices and bank
fees as given, and seeks to minimise the total cost of their purchases. The customer can use cash
or credit card or any combination to pay for total purchases. We consider the costs and benefits
of credit card use relative to cash. Using the credit card involves an additiona fixed charge of F,

and afeeof f per unit purchased. The banks that issue credit cards set these customer fees.
The customer can save transaction expenses by using a credit card rather than cash. We

denote these savings by 5 b.(g)dg where Q°is the customer’s total credit card purchases and

b.(.) isthar margind benefit from credit card usage. We assumethat b.(0)> f indl rdevant
Stuationsand b¢<O0. In other words, if cash and credit card retall prices are identical, the

customer has paid the fixed fee F. and has a credit card, then it dways pays the customer to
make some credit purchases. However, the relative benefits of credit purchases over cash decline
as the total amount of purchases rises. Let s be the difference between M’s priceif a credit card
is used and its price if cash is used, where s> 0 if the credit price exceeds the cash price. If the
customer makes both cash and credit card purchases, this implies that they will purchase on credit
cad until s+ f - b (Q°) =0. To avoid trivid outcomes, we only consider situations where, once

they pay the fixed charge, the customer chooses to make both cash and credit purchases.

The representative customer can be interpreted in two ways. First, consider the purchases of
anindividual. Often credit card purchases are * higher value' items. For example, a customer might
use credit card for the weekly grocery shopping at a supermarket, but might use cash to purchase
just milk or bread a the same supermarket. Our representative customer model captures tis
effect to the extent that credit card purchases are inframargina while cash purchases are margind.
Alternatively, credit cards tend to be used more by higher income customers. Such customers will
tend to have higher leves of willingnessto pay for an item and thisis captured in our framework.

The merchant may also receive benefits from credit card sdes relative to cash sdes. The
margind merchant benefit is denoted by b, (Q°) where b £0. The merchant pays a fixed

charge of F, before they can accept any card transactions and then pay a merchant-services fee
of m for each unit sold to a customer using a credit card. The bank that provides credit card
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acquiring services to the merchant sets these fees. Tota profit for a merchant who accepts credit
cardsisgiven by

(1) p =Q°(s- M)+ b,(@)da+ pQ- c(Q)- F,

where Q refers to tota saes by both cash and credit and ¢(.) is the merchant’s cost function. We
assume the standard restrictions on both Q(p) and ¢(Q) for a solution to the merchant’s profit
maximisation problem to be both well defined and unique.

Consideration of the fees for credit cards requires a formal mode of issuer and acquirer
banks. Issuing, acquiring or both functions could be characterised by imperfect competition. We
assume, however, that both functions are characterised by competition in two-part pricing. In
other words, issuing and acquiring banks compete by setting both fixed chargesto their customers
or merchants, F, and F,, and by setting per transaction fees f and m.> Merchants and

cusomers will choose their banks according to the totd benefit that they receive. Profit
maximising behavior in such circumstances will lead banks to set transaction fees that reflect the
true margina cost of credit card transactions. In other words, banks have no incentive to distort
margina prices but rather seek to maximise profits by capturing surplus from merchants and
customers.

For smplicity, suppose that the per-transaction cost to an issuing bank is congtant and given
by ¢, while the per-transaction cost to an acquiring bank is constant and given by ca. The fixed
codts to issuers and acquirers can be sat a zero without significantly affecting our analyss. There
might aso be an interchange fee between issuers and acquirers. We denote the per-transaction
interchange fee by a and adopt the convention that this fee is paid by acquirers to issuers
(dthough that fee may be postive or negative). Thus, competition between different issuers and
acquirerswill lead to credit card fees f =c, - a and m=c, +a.

As banks compete through non-linear prices, with fees st at the relevant (constant) margina
cods for issuers and acquirers, dl bank profit is generated by the fixed merchant and customer
fees. These fees will be determined by issuer and acquirer competition. At this stage, we only
need to make a rdatively weak assumption about these fees. We assume that, regardiess of the
degree of competition in issuing and acquiring, the equilibrium fixed fees for the banks will not be
set at aleve greater than the total merchant and customer benefits®

The timing of behavior in the market is as follows. Firgt, banks set credit card charges. The
merchant and the customer then independently decide whether to pay the fixed charge and avail
themsdves of the ability to make credit card transactions. The merchant then smultaneoudy sets
both the cash and credit prices and the customer chooses both their total purchases and how to
divide their purchases between each payment instrument.”

® We relax this assumption below and consider competition in linear fees.

® Thisis consistent with most models of issuer and acquirer competition. It simply rules out the possibility of
an ‘odd’ equilibrium where neither issuers nor acquirers make any profit because each sector is setting fixed
charges above their respective customer’ s total benefits from card usage.

" The merchant and the customer engage in a co-ordination game when they choose whether or not to avail
themselves of card facilities. The surplusto both parties from using the card can be positive, but neither party
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Findly, we require a socia benchmark to evaluate the effects of the credit card system. Our
concern here is with the efficiency of the payments system rather than the genera economic
surplus generated by al transactions. Consequently, we use transactions costs generated by the
payments system as our point of evauation.® The tota transaction cost is given by:

T=80- § b - § bl

This is minimised when the customer divides total purchases between cash and credit so that
¢ - b.(Q%)+c,- b,(Q¥)=0. If the consumer makes both cash and credit card purchases
then the optima split of tota purchases between payment instruments occurs when the total
margind benefit of credit card purchases to both the customer and the merchant equds total
margind cogt of a credit transaction to the banks. The socidly optima quantity of credit card
transactionsin this stuation is Q% . Thisis the same condition as identified by Baxter (1983).

3.1  Frictionless Surcharging

It is worthwhile beginning, as a point of illustration, with the case where surcharging for credit
card use is both dlowed and frictionless; that is, p and p° can be separately set by merchants. In
numerous countries (most recently, Austraia) card associations are prevented from redtricting any
surcharging by merchants athough transaction costs may il limit the practice. Here we suppose
that surcharging is costless to achieve and see what this means for the socialy optimal interchange
fee

We firg andyse the retaill market outcome. The merchant will set both the cash and credit
card price and will seek to divide cash and credit sdes to maximise profit. However, the
merchants desred solit of total sales between cash and credit must be consstent with the
customer’s choice of payment instrument. Thus, the merchant will set p°, Q°, and p to maximisep
subject to s+ f - b, (Q°) =0. From (1), the first order conditions for the merchant’s profit

maximisation problem with respect to p°, Q°, and p respectively are given by:
(2) @°+1 =0

(3) s+b,(Q%)- m- 1 bXQ")

will wish to pay their fixed fee unless they believe that the other party is also going to pay the fee and avail
themselves of card services. This‘network effect’ has been analysed by a number of other papers (e.g. Rochet
and Tirole, 2002a; Schmalensee, 2002). However, we concentrate here on the case where both the merchant
and the customer choose to avail themselves of card facilities. Given our assumption on bank competition, in
the equilibrium of the subgame where both the customer and the merchant choose to avail themselves of card
facilities, bath parties will always receive non-negative surplus from card purchases. Hence, it is always a
Nash equilibrium for both the merchant and the customer choosing to avail themselves of card facilities. How
the existence of network effects changes the socially optimal interchange feeis discussed in alater section.

® The model here has been constructed so that this benchmark is consistent with standard welfare analysis.
As will be shown below, the fees established for credit cards and the rules of the card association do not
affect total customer purchases. Thus, these rules and fees have no effect on standard allocative efficiency in
the retail market. The only role of credit card fees and rules in this model is to determine the division between
cash and credit purchases, and hence, the total transactions costs.
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(4) Q- Q°+Q&p)p- c&Q)Q¢p)-1 =0

where | is the Lagrange multiplier on the congtraint imposed by the customer’s choice of cash
and credit purchases.

Subgtituting | = - Q° from (2) into (4), the optima vaue for p is smply the standard profit -
maximising price for a monopoly seler. This reflects that when a customer makes both cash and
credit purchases, the cash price determines total purchases while the difference between the cash
and credit prices determine the infrasmarginal split between cash and credit sdles. We denote this
profit maximising cash price by p™.

Equation (3) determines the reationship between the cash and credit prices. By subgtitution,
s+ (b, (Q°) - m)+ Q°h®Q°) =0. But, by the customer’s optimal choice of payment instruments,
we know that b, (Q°)- f =s. Thus the merchant will set the credit card price so that
(b.(Q%)- )+ (b, Q°)- M) +Q°bKQ°) =0. Substituting for credit card fees, this becomes

) (b,(Q%)- ¢)+ b, Q°)- c,) +Q°bKQ) =0

Comparing (5) with the socialy optimal rule, and noting that b$< 0, the merchant will set a credit

card price that results in too few credit card sdes from a socia perspective. While transactions
costs are minimised when (b,(Q°)- ¢) + (b, Q°) - c,) =0, the merchant will set prices so that

(b.(Q%)- ¢)+ ([, @Q°) - c,) >0. Propostion 1 immediately follows.

Proposition 1. A profit-maximising merchant monopolist will not minimise total
transactions cost and will have credit card sales Q° strictly less than the socially optimal

level Q.

In the absence of any pricing restriction, the merchant will use credit cards as a form of second-
degree price discrimination. Credit cards are more likely to be used by either customers with a
reaivey high willingness-to-pay or for rdaively high vaue purchases. By sdting ardatively high
credit card price, the merchant is able to discriminate between these high vaue sales and other
sdes. To maximise profits, the merchant will trade off the transactions cost benefits of increased
credit card sdes, as measured by (b.(Q°)- f)+ (b, @Q°)- m), and the benefit from raising
profits by raisng credit card prices. The ability to raise credit card pricesis limited by the ability
of the customer to switch to cash purchases a the margin if credit card prices are too high. Thisis
captured by theterm Q°h®Q°) .

Unlike other models (e.g., Rochet and Tirole, 2002a and Wright, 2001), the (socidly
undesirable) tendency of merchants to limit credit card sades here does not depend on any
network externdity or other externdity. Rather it is Smply a device for price discrimination. The
merchant will tend to lowe credit card sales and raise the credit card price because this alows
them to identify high vaue customers and high value transactions.
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It follows directly from (5) that the merchant’s desire and ability to price discriminate againgt
card purchases is unaffected by the interchange fee a set by the card association — this fee does
not enter equation (5). The interchange fee, however, will determine the relative cash and credit
prices. The customer will divide purchases between cash and credit so thet s+c, =a+b_(QF) .

Given s and the merchant’s profit maximising level of credit card transactions, there will be aone-
to-one relaionship between the credit card price and the interchange fee. A risein the interchange
fee will lead to an equd risein the credit price, leaving the customer indifferent. The changein the
interchange fee a0 leaves the merchant unaffected. While the rise in the interchange fee leads to
a rise in the merchant sarvice charge, this is just ‘passed through' to customers. While the
interchange fee will affect rddive pricesit will have no red effects.

The neutrdity of the interchange fee has dso been noted in other specific models, for
example, by Carlton and Frankd (1995) and Rochet and Tirole (20024). It is a genera property
of payments systems when merchants can set separate cash and credit prices (Gans and King,
20033). In our framework here it means that the merchant’ s discrimination againgt credit card use
is only reflected in the relative cash and credit card prices. It does not mean that the credit card
price is ether higher or lower than the cash price in absolute terms. The exact relationship
between the two prices will depend on the interchange fee.

To see this, consder when a merchant will set identical cash and credit prices. If cash and

credit prices are identicad then the customer will choose credit purchases Q° so that
f - b,(Q%) =0. By substitution into (5), the credit and cash prices only coincide in the absence
of the no surcharge rule if (qﬂ(QC) -C,- a) +QYQ°) =0. Rearanging, the cash and credit

card prices will only coincide in the absence of the no surcharge rule if the interchange feeis &,
whichisimplicitly defined by & :(bm(QC) - cA)+QCbC<l(QC) and Q° =hy(g - a).°If theactud
interchange fee exceeds a then the credit card price will exceed the cash price. In contragt, if the
interchange fee is lessthan & then the credit card price will be less than the cash price. In this
latter case, the merchant is Htill price discriminating againgt credit card holders — at the effective
credit card price for customers, s+ p+ ¢ - a, the customer till chooses an inefficiently low level

of credit card purchases.

In summary, when there is frictionless surcharging, interchange fees may change the nomind
prices and fees in payment systems but not relative prices or red decisons being made. In this
sense, there is neither asocialy optimal interchange fee as welfare variables are independent of a,
nor is there a privately optima interchange fee as profit variables are independent of a. At first
blush, this suggests that policies that remove redrictions on surcharging are a subdtitute for
policies that directly regulate interchange fees. However, neutrdity has some ‘knife edge
properties” For ingtance, if there is a sngle sector that finds surcharging prohibitive for practica
reasons'® the interchange fee will have red effects on the choice of payment insruments in that
sector. In this Stuation, a regulated interchange fee will be effective as a policy instrument for
dtering payment instrument choice.

° Note that by our assumptions, b’*(.) isawell defined, continuous, monotonically decreasing function.

1% And at the same time the sector is characterised by imperfect competition (Gans and King, 2003a).

10
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3.2  Prohibited Surcharging

We now turn to consder the sStuation where surcharging is prohibited, either by the card
asocidion or because merchant pricing contingent on payment instrument is prohibitively costly
for some reason. If the merchant can only set a single price, then the divison of sdes between
cash and credit card will be determined completely by the customer. The merchant will set the

price p to maximise p = (5 c b,,(a)dq - mQ° + pQ- ¢(Q) where, as noted above, the quantity of

credit card sdes Q° is chosen by the customer so that f - b, (Q%) =0. Assuming that the

merchant continues to make both cash and credit card sdes, the merchant will smply set the
gngle profit-maximising price a the same leve as the cash price in the absence of ano surcharge
rule, s=0.

In the absence of surcharging, the interchange fee is no longer neutrd and there will be a
socialy optima interchange fee that minimises total transactions costs T. At thisfee, Q° = Q.
But, without surcharging f-b,(Q%) =0. Noting tha f=c-a ad tha
c, - b.(Q%) +c,- b, (Q%) =0, this means that the socidly optimal interchange fee is given by
a' =b,(Q%)-cy.

The socidly optimd interchange fee is intuitive. In the absence of surcharging, the customer
chooses the leve of credit card transactions according to their own margina costs and benefits.
They ignore the margina costs and benefits of credit card purchases to the merchant. Thus, the
customer’s choice of an extra credit card purchase imposes an externdity on the merchant. This
externdity is podtive if ¢, <b_ (Q°) and negative if ¢, >h, (Q°). The interchange fee acts to
interndise this externdity. The fee is poditive if thereis amargind benefit to the merchant from an

additiond credit card transaction a the socidly optimd level of transactions. The interchange fee
IS negative otherwise.

The optimd interchange fee will depend on the rdative margina benefits from additiona credit
card transactions to merchants and customers. It is convenient to define avariable a to capture
these rdaive bendfits Thus, a the socidly optima levd of credit transactions,
ab,(Q%)=(1- a)b,(Q°) . Proposition 2 caculates the socialy optima interchange fee.

Proposition 2. The socially optimal interchangefeeis a=ac, - (1- a)c,.
PROOF: @' =D,(Q) - c,. By subdtitution, 8’ = 2-b.(Q) - ¢, . But from thefirst order
condition for transaction cost minimisation, h.(Q%) =(1- a)(c, +c,). By subdtitution,
a =ac - (1-a)c,.

™ Wright (2003) obtains essentially the same socially optimal interchange fee in a model where issuers and
acquirers are perfectly competitive and there are many heterogeneous merchants. In his specification,
however, the optimal interchange fee is set equal to the average benefit of merchant’s accepting cards (less
acquirer costs) rather than the marginal benefit as arises in our case. Rochet (2003) also notes that thisfeeis
the optimal fee obtained by Baxter (1983) when customers do not have information or do not take into account
whether a merchant offers cards when choosing a merchant. Rochet notes that, in this case, this fee would be
socially optimal if issuers wereimperfectly competitive.
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If authorities wish to regulate the interchange fee to the socidly optima leve, then they need to
edimate the relative margind benefits from additiond credit card transactions to merchants and
customers & the socidly desirable level of credit card transactions. This will often be a difficult (if
not impossble) task. In such circumstances, a reasonable starting assumption is that these
margind benefits will be rdaively smilar. Under this assumption, the socidly optimd interchange
fee takes a paticularly smple form, a’ =%(c, - cA) . In other words, if merchant and customer
margind benfits are rlatively symmetric, the socidly optimd interchange fee results in equa per
transaction credit card fees for both merchants and customers with m=f =1(c, +c,) . Agan,
this accords with intuition. The interchange fee leads to merchant service charges and customer
charges that reflect the margina benefits of an additiona credit card transaction to each of these
parties.

It is interesting to note thet a term smilar to lz(cI - CA) appears in many formulations of
interchange fees in the literatur e. We defer adiscussion of these until the following section.

3.3 Linear Credit Card Fees

The andysis above assumes that issuers and acquirers compete through setting two- part tariffs for
credit card users. This assumption accords with redity as many credit card schemes do alow
members to charge such tariffs. However, it is interesting to consider how the optimal interchange
fee might alter if issuers and acouirers can only set linear credit card fees.*

To andyse this Stuation we need modify our assumptions on bank competition. If issuers and
acquirers are limited to setting linear card fees, f and m, without (or with redtricted) fixed fees,
then competition will not in generd force these fees down to margind cost. Rather, we would
expect f >¢, - a and m>c, +a,with f decreasingin a and m increasing in a. To capture the
effects of issuer competition, let f =¢ - a+ M, where M, reflects the mark-up over margind
cost charged by issuers. M, will increase asthe level of issuer competition decreases. Smilarly,
let m=c,+a+ M, wherethemark-up M, increases when acquirer competition declines.

We continue our assumption that merchant prices cannot be made contingent on payment
indrument and consder the socidly optima interchange fee. As before, the interchange fee will
not determine the price set by the merchant as card transactions are infra- margind, but the fee will
determine the split of total purchases between payment ingruments. Given the merchant price, the
customer will make credit purchases until f =b,(Q°) . Theleved of card purchases that minimise

transactions costs, Q% solves ¢, - b(Q%) +c,- b, (Q%)=0. Hence the socidly optima
interchange feeisgivenby a” =b,,(Q%) - c, + M, .”* Note that this is smply a generdisation of

12 Alternatively, banks might have alegal limit or another constraint on the level of fixed fees. If this constraint
binds then any further ability of banks to raise profits will be reflected by increasing card fees above margina
costs.

® Rochet (2003) provides a more general framework for considering issuer competition based on the
formulation in Rochet and Tirole (20028). In his case, f= f(ci — a), ageneral function which collapsestoc,—a+
M. in our case. He finds that the optimal interchange fee is defined implicitly by ca+ ¢ —bm=f(c — a). While
Rochet’s formulation does not allow a closed form statement of the optimal interchange fee, substituting our
equilibrium finto his model yields the same interchange fee.
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the optimd interchange fee under two-part tariffs — if M, =0 then the optima interchange fee
collgpses to the fee presented Propodtion 2. Smilarly, if we define a such that
ab,(Q%)=(1- a)b,(Q°), then the optima interchange fee is @’ =ac, - (1-a)c,+M,.
Again this collapses to the fee presented in Proposition 2 when M, = 0. Proposition 3 follows
from the solution for the socidly optimd interchange fee.

Proposition 3. The socially optimal interchange fee under the no surcharge rule when
issuers and acquirers can only set linear fees (a) is independent of the degree of acquirer
competition and (b) decreases when issuer competition increases.
PROOF: Part (a) followsimmediatdly from a” =b, (Q%) - ¢, + M, . Asthis equation does
not depend on M ,, the optima interchange fee cannot depend on the level of acquirer
competition. Part (b) dso immediady follows. An increase in issuer competition will lead
toafdlin M, andaconcomitant fal in & .

The intuition behind Propogtion 3 is straightforward. For part (@), acquirer competition has no
effect on the optima interchange fee because it is customers, not merchants, who determine the
mix of cash and credit purchases. A reduction in acquirer competition will make the
representative merchant worse off, but it will not change ether the socidly optima mix of
transactions or the customer’s transaction choice. In contrast, issuer competition directly affects
the actud mix d cash and card transactions. A reduction in issuer competition raises the mark-up
of card fees over true margina transactions costs and discourages credit card transactions. To
offset this tendency towards insufficient use of credit when the issuer segment is not competitive, it
is desirable to raise the interchange fee. Raising this fee lowersissuers costs and, for any leve of
competition, tends to reduce customer charges (see also Rochet and Tirole, 2002a).

In the discusson on competition with two-part tariffs, we could ignore issues of network
effects. We smply made the reasonable assumption thet, given margina fees were set a margind
cog, fixed fees were not set o high as to drive ether consumer or merchant surplus from credit
card transactions to less than zero. Thus, at both the socidly optimd interchange fee and under
bank competition, both the merchant and the customer made non negetive surplus from availing
themsdlves of the ability to make card transactions. With linear fees and imperfect competition,
this may no longer be the case. While, at the socidly optimd interchange fee, the customer gains
positive surplus from card transactions (and so will make those transactions if the merchant
accepts the credit card) the merchant may not make positive surplus.

To see this, note that the merchant’s surplus from accepting cards as well as cash, relative to

just accepting cash, isgivenby S, (Q°) = ij b, (a)dg- (c,+a+M,)Q° when thereare Q°
card transactions. At the socially optima interchange fee, the merchant's surplus smplifies to
S, (Q%)= (5C b (q)dg- b (F)Q” - (M, +M,)Q . This is dways positive when margind

fees are st & margina cost so M, =M, =0. However, when there is imperfect competition

and banks are redricted to linear fees, then it may not be possble to implement the socidly
optima interchange fee. In particular, if competition inissuing and acquiring is sufficiently week, so
that S, (Q%) <0, then the merchant will refuse to accept credit cards even a the socidly efficient
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interchange fee. Thus, while the socidly optima interchange fee only depends on the degree of
acquirer competition, both the degree of issuer and acquirer competition affect the incentive for
the merchant to participate in the card scheme at the socidly optimd interchange fee. Acquirer
competition has a direct effect on the surplus gained by the merchant when they are only able to
st a gngle cash and credit price. Issuer competition indirectly affects the merchant’s surplus
through the optimd interchange fee. As issuer competition declines, the socidly optima
interchange fee rises and this reduces the merchant’ s surplus from accepting cards.

Our focus in this paper is on the socidly optima interchange fee. In particular, we presumed
that the regulator had made a case for regulation and the issue was the benchmark interchange
fee. This presumption however invites a smple question: will the profit maximisnginterchange fee
for the banks differ from the socidly optimad interchange fee? In the gppendix we provide amore
forma mode of bank competition thet is condstent with the above andyss to consder this
guestion. We demondtrate that when surcharging is costly or prohibited, there will likey be a
divergence between the socidly optimal fee and the fee that is privately set.

3.4  Comparison with Suggested Approaches

How does the socidly optimal fee here compare with the suggested approaches listed in Section
2? Notice that, in our case, @ =ac, - (1- a)CA; thet is the optimal fee is based on both issuer
and acquirer margina costs as well as a, the rddive proportion of margind bendfits flowing to
merchants. In the linear fee casg, it dso depends positively on issuer mark-ups.**

The upper bound of thisfeeis a' = ¢ that aissswhen a =1 (i.e,, there are no cardholder

benefits). If R > C,, the RBA approach is the only one where the interchange fee lies below this
upper bound. In dl other cases, the interchange fee will exceed the socidly optimd leved and it is
certain thet the cost of transacting will not be a its minimum.

The RBA feg, being grictly less than ¢, may be above or below the socid optimum. If it is
above the optima fee, then the RBA fee is drictly preferable to the other suggested
methodologies. If it isbelow it, then aranking is ambiguous. Of couse, note that the upper bound
is congstent with an assumption that al of the bendfits of the payment system flow the merchants.
This is a reason why the RBA chose to focus purely on issuer margind costs. According to our
specification, that gpproach is consstent with the RBA presumption.

It is ds0 interegting to note tha the andyds of this section suggests that the current
interchange fee in Audraia exceeds the socid optimum. In Austraia, competition by issuers does
take place using two part tariff pricing. There cardholders face fixed charges but, because of the
existence of loydty points, f £0. Thisimpliesthat f =c, - a and, consequently, that a3 ¢, .*°
Thus, it must be the case that interchange fees are higher than the socid optimum asiit exceeds the
upper bound of a'. In this respect, subject to some qudifications in the next section, the RBA
policy of focusing on issuer costs is a conservetive gpproach to placing a price cap on interchange
fees.

“Noticetherethatas M, = R - ¢ theoptimal fee can berewrittenas @ =R- (1-a)(c, +c,).

5 Note that if cardholder fixed fees cannot be perfectly set, there is an implicit mark-up in f. In this case,
as g+M,.
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4 Other Factors

Of course, our modd as specified above neglects two potentidly important determinants of
interchange fees network effects and strategic merchant benefits. Each of these might imply that
the socidly optimd interchange fee exceeds G.

Network effects arise when merchants do not adopt card services because there are
insufficient cardholders. Of course, this only has meaning when there are many different merchants
making card adoption decisions. Schmalensee (2002) analyses this case where issuers and ac

quirers compete in linear prices. Wright (2001) generalises this modedl to consider other
models of issuer and acquirer competition. Indeed, when issuers and acquirers compete in two
part tariffs, and if customers and merchants are not heterogeneous, then Wright's modd implies
that the socialy optimal interchange fee is @ =2(b,- C, - b, -¢)) 0 long as merchants
choose to adopt card services at this interchange fee. In our notation, this fee becomes:
a =ac, - (1- a)cA. As such, a least for this specid case, the existence of network effects

generates the same interchange fee as our modd that assumes no network effects (et leest as an
upper bound).

Strategic merchant benefits arise when merchants engage in imperfect competition and their
adoption of payment ingruments plays an important role in atracting customers over ther
compstitors. This stuation was analysed by Rochet and Tirole (20028) and was generdised by
Wright (2001) to consider merchant heterogeneity. Wright (2003) demondtrates thet in this case,
a’ =1(2(b,-c,)- (b.- ¢)); a formula that he derives for perfect issuer and acquirer
competition but that would dso aise if they competed in two part tariffs Notice that if
b, - cA > ()b, - ¢, this fee exceeds (is less than) the fee from our mode. Thus, in the absence

of additiona information, it is not possble to say whether the existence of Srategic merchant
benefits would loosen the upper bound on interchange fees that is implied by our mode.
However, it is true that if strategic reasons for the merchant adoption of credit cards are strong,
this tends to favour interchange fees thet are rddively high.

Admittedly, the andyss here is based on a farly specific modd of payment systems.
However, it is the case that there is substantial agreement in the findings of various models —
Schmaensee (2002), Wright (2001, 2003), Gans and King (2003b) and Rochet (2003) — that
the sodidly optimd interchange fee will, & a minimum, ensure ha customers interndise the
externdities they impose in the choice of payment indrument. In generd, when margind
cardholder fees reflect margina costs facing the issuer, this means that the interchange fee should
be set equa to a relevant measure & merchant benefits less the margind cost of acquirers.
Accounting for the potentia endogeneity of merchant bendfits, this implies a fee that is a weighted
sum of the margind issuing cost and the negative of margina acquiring cost. Thus, in contragt to
the suggested approachesin Section 2, the incluson of margina acquiring codts as an offset factor
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for the interchange fee is socidly desirable.® However, a true benchmark would likely be based
on amore general modd; at present, the model of Wright (2001)."

5 Conclusion: Practical Issues in Regulation

While there has been some discussion of the relevant benchmark for setting a regulated
interchange fee, there is been little discusson in policy debates regarding the practica issues
associated with regulating interchange fees. We conclude by offering thoughts on two issues that
are of clear practicd importance but have not redly been analysed. The first concerns the
functions of credit cards and whether regulators should make a didtinction between these
functions in deriving an interchange methodology. The second concerns how regulation will
proceed and how revisions might take place.

51 Functions of Credit Cards

The RBA (2001, 2002) consistently made a ditinction between the payment functionality aspect
of credit cards (something it shares with other payment instruments such as cash, checks and
dehit cards) and the line of credit function (something thet is closer to functions that charge cards
provide). They chose to base their methodology purely on payment functiondity and for this
reason did not include cost components that related to the line of credit function.

The difficulties of doing this can be seen in the RBA'’s treatment of credit losses and the
interest free period. The RBA decided that credit losses — that is, losses that arise from non
payment of credit card debt to issuers — should not be part of the interchange fee. The reason is
that issuers currently mark-up the interest rate on credit card debt to recover those losses. The
RBA argued that to include these losses in the interchange fee would be, in effect, double
counting. This, in turn, would lead to low standards when extending credit to cardholders as
banks dtrategicaly manipulate their credit losses.

Firg of dl, it is not entirdly clear that double counting currently occurs. To be sure, it may be
that part of credit losses is built into the interest rate premium and part comes from interchange
fees. Given the lack of trangparency of exiging interchange arrangements, it is smply difficult to
tell.

But, more importantly, if there is to be ‘single counting’ imposed, are cardholders the right
agents to face the cost of credit losses? If the cost of unpaid debt is covered by putting a premium
on interest rates, al debt- paying cardholders are forced to fund the debt defaulters. Alternatively,
if credit losses are recovered through interchange fees, merchants are paying for those losses.
Merchants, as a group, benefit from the pooling of risk of unpaid debt and, as such, would

'® This again suggests that the RBA’s approach might be considered conservative as it does not offset the
interchange fee with acquirer costs while focusing, for the most part, on issuer marginal costs.

" The model would also take into account the regulation of competing payment systems. This situation is
analysed by Rochet and Tirole (2002b) and, more completely, by Guthrie and Wright (2003). That paper
suggests that when there is competition between payment systems and no coordination in the setting of their
interchange fees, those fees tend to be lower than the social optimum. Hence, the existence of competing
payment systemsis something that questions the need for regulation although Guthrie and Wright (2003) aso
consider the difficultiesthat arise if only one payment system isregulated.
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appear to be the natural party who should pay for this benefit.*® For this reason, a socialy optimal
interchange fee would take such losses into account.

The RBA (2002) with some reluctance decided to include the cogts of funding the interest
free period as a cost component for the interchange fee. However, as noted earlier, the interest
free period is determined by card issuers and, indeed, its length is a pricing rather than a pure cost
component for them. To include it would not reflect economic costs, and would aso open the
interchange fee up to Strategic manipulation.

The cogt of funding the interest free period in part is an artefact of the inability to separate ex
ante those customers who will or who will not use the associated line of credit. Issuers cannot
easly identify which customers will be transactors — paying off credit card debt before interest has
occurred — and which will be revolvers — who incur some interest bearing debt a certain times.
The very nature of credit cards means that both types of customerswill exist. Moreover, dlowing
payment on extended credit terms relaxes cashtflow congtraints facing individud customers and,
by increasing the depth of the market, yields benefits to merchants.

For this reason, the nature of credit cards as opposed to any other payment instrument
requires that included in the costs borne in part by merchants are the costs of funding the debt that
occurs — whether cardholders are actudly charged interest or not. That is, cost-based regulation
requires that we separae out cost components from revenue components and set prices on the
basis of the former only. If an accounting practice, such as the cost of funding the interest free
period, confounds the two then the solution is not to eiminate those costs entirely but to create
the right measure.

In this case, the right measure is the expected cost of funding credit card debt. To do this, one
would have to measure the expected average duration of that debt and also the cost of funding it.
This would capture the cost component driving akey benefit to merchants — the liquidity afforded
by credit card payments.

The consequences of not including debt cost would be to lower the regulated interchange fee.
As we explain below, this does not necessarily mean that credit cards will cease to have an
interest free period. However, it may mean that there would be a reduction in the use of credit
cards and consequently, a reduction in merchant benefits. This is because a certain times of the
year — for example, Chrigmas — merchants derive benefits from having a liquid payment
ingrument with an unsecured line of credit and that is likey to lead to a greater levd of
consumption than might otherwise occur. ™

5.2 Regulatory Revisions

If our experience of price regulation has taught us anything over the last five decades it isthat care
must be taken as to how regulated prices change over time. In the past, a purely cost-based or
rate of return revison gave rise to poor incentives for regulated firms to reduce costs and to avoid
over-capitdisation. The modern dterndive is to use price cap regulaion with an automated

'8 For arelated view see Chakravorti and Emmons (2001).

¥ Katz (2001) argues that payment instruments shift around transactions amongst merchants but do not
necessaiily raise the volume of transacting. While this may be true in general and a reasonable assumption to
motivate the goals of policy, potential seasonal credit constraints need to be taken into account.
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adjustment. A CPI-X (or equivaent) gpproach creates favourable cost reducing incentives as the
regulated firm bears the margind impact of any reduction or increase in cods.

But what of regulated interchange fees? A regulated fee would have to ensure that both
issuers and acquirers have incentives to reduce costs. However, if it is to be based on a
benchmark that in part reflects the relative benefits to merchants and cusiomers, revisons in the
interchange fee cannot Smply be automatic. At the same time, if the regulated fee is based on
both the cogts of issuers and acquirers, revisons would have to take place in a manner where the
actual costs of those issuers and acquirers do not bear sgnificantly on the interchange fee they
face. In concentrated and verticaly integrated banking industries — such as Audtrdia — how to
achieve thisis an open issue.

6 Appendix: Profit Maximising Interchange Fees

In this appendix, we consider a credit card association that wishes to maximise the tota profit of
participants, and caculate the profit maximising interchange fee. We then analyse when this fee
will coincide with the socidly optima fee. As the interchange fee only matters for profits when
frictionless surcharging cannot occur, we assume that there is no surcharging throughout this
appendix. We assume initially that credit card fees comprise two part tariffs before turning to the
linear fee case.

With nortlinear tariffs the margind fees for card usage will be sat a margina cogt, and dl
bank profits will be derived from fixed card fees. We capture the level of competition in issuing
and acquiring by a paameter g, 1[01] where i = Al refers to acquirers and issuers
respectively. If g; =1 then there is a single bank providing the relevant credit card service. This
bank can act as a monopoly and can charge a fixed fee that regps the entire surplus from using
credit (relative to cash) from their customer. If g, =0, then there is perfect competition in the
relevant function and banks charge no fixed fees and make no economic profits in this activity.
Intermediate parameter values refer to intermediate levels of competition.

Thetota profit accruing to the banks that are members of the card aionisgiven by:

" 0 & 0
P =g, édom(q)dq - (e +ra)Q itg, ébbc(q)dq- (q-a)Q°:
0 a 0 2
The first bracketed term is the merchant’s tota surplus from credit card transactions releive to
cash. The second bracketed term is the equivalent surplus for the representative customer.

A credit card association that wishes to maximise tota profit will st a and Q° to maximise
total issuer and acquirer profits subject to the custoner’ s decision about the payment instrument,
¢, - a=b.(Q°) . Subdtituting for a, the first order condition with respect to Q° is

(6) gu (b,(Q%) -, +b,(Q%)- ¢ ) +(g,- 9,)QDAQ®) =0

To andyse the fee set by the association, first, suppose that the degree of issuer and acquirer
competition isthe same so that g, =g,,. Then equation (6) isidentical to the equetion for the firgt-
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best interchange fee. Thus, if competition is symmetric in the issuing and acquiring segments, the
credit card association will set the socidly optima interchange fee.

The intuition behind this result is straightforward. Suppose hat g, =g, =1. Then theissuers
and acquirers are both monopolies and these banks are able to seize dl the surplus created by the
use of credit cards. As such, the association will maximise joint profits by maximising credit card
aurplus. Thisis achieved by minimising transactions costs. The association’s objective is the same
as the socid objective. This continues to hold even if g, =g, <1. The association captures a
fixed fraction of the tota socid benefits created by the use of credit cards and it pays the
association to maximise these benefits.

In contrast, supposethat g, * g, . If g, <g,, then competition is more intense in card issLing
than in merchant acquiring. Noting hat b®.) <0, a Q°=Q° the left-hand-side of (6) will be
negative. The profit maximising leve of credit card transactions for the card association will
involve Q° < Q¢ o that the association will set an interchange fee below the socidly optimal fee.
Serving merchants is relatively more profitable for the banks than issuing cards. Thus, the
asociation wishes to increase merchant surplus from credit card transactions. Lowering the
interchange fee and hence lowering the merchant service charge achieve this, abeit a a cost of
lowering tota credit card transactions.

Conversdy, if g, >g, then competition is more intense in merchant acquiring than in issLing
cards and a Q°=Q° the left-hand-side of (6) will be positive. The profit maximising level of
credit card transactions for the card association will involve Q° > Q. The association will set an

interchange fee above the socidly optima fee leading to a lower customer fee. This is profitable
for the association members as they are able to capture relaively more of the surplus from
customers than from merchants, abeit it dso leads to excessive use of credit cards. Notice that, in
contrast to smilar conclusons that rely on the presence of network externdities (Rochet and
Tirole, 2002a), here the potential for high interchange fees does not occur because of the
potentia exploitation of across subsidy from cash to card using customers.

In summary, under ano surcharge rule, a credit card association will only have an incentive to
st the socidly optimal interchange fee, and so minimise totd transactions codts, if competition is
‘balanced’ between issuers and acquirers. If competition is not balanced then the association will
st an interchange fee that favors the sector that is relatively less competitive.

Findly, we can congder the interchange fee that a profit maximising card association will set
when issuers and acquirers are restricted to setting lineer fees. Tota association profit is given by
(M AtM, ) Q°, so the associaion aways finds it profitable to encourage an increased volume of

card transactions. But the association is constrained by two factors. Frt, given the retail price set
by the merchant, the customer will divide purchases between cad and cash 0 that
c, - at+M, =b (Q°). The cusomer's margind benefit from credit relative to cash declines as

total credit purchases rise. So, to encourage credit card transactions, the card association wishes
to sat the interchange fee as high as possible. Raising the interchange fee lowers the customer’s
card fee and encourages the customer to make more card transactions. The ability of the
association to raise the fee, however, is limited by the second requirement — that the merchant
must expect to make a surplus from accepting credit cards. Thus, the association can only raise
the interchange fee 0 long as S,(Q°) >0. The profit maximising interchange fee will sat
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S.(Q°) =0 resulting in credit cad purchases thet solve
O bu(@da- (c, +M, +c, +M, - B(Q9))Q =0.
Proposition 4. The profit maximising interchange fee for the card association under the no
surcharge rule when issuers and acquirers can only set linear feesis always at least as high
as the (constrained) socially optimal interchange charge. Further, when the socially
optimal interchange fee provides the merchant with positive surplus then the profit
maximising interchange fee (a) is decreasing in the marginal cost of both issuing and
acquiring and (b) increases as the degree of either issuing or acquiring competition
iNcreases.

PROOF: The firg part of the proposition follows immediately from S,,(Q°) =0 under the

profit maximising interchenge fee, S,(Q%)23 0 under the (constrained) socialy optimal
interchange fee and ¢, - a+ M, =b.(Q°) by the consumer's decision about payment
instruments. For part (a) and (b), totally differentiating S, (Q°) = 0 meansthat

da _da _ Q°

M, de (,(Q)+h.(Q)-Cam € - My M, +b&Q°))
profit maximising interchange fee is dways a least as large as the socidly optimad fee and
aways drives merchant surplus to zero. Thus, if merchant surplus is positive under the
socidly optimd feg, then this fee is less than the profit maximizing interchange fee. By the
consumer’s choice of payment indruments this means that a the profit maximisng
interchange feg, Q°>Q“ and b, (Q°) +b,(Q°)- c,- ¢ < 0. Subsiituting in and noting

that 3 >0 and b%.) <O meansthat - =5 <0. (@ and (b) immediately follow.

a

for i=AIl. The

7 References

ABA (2001), “Credit Card Networks in Audrdia An Appropriate Regulatory Framework,”
Submission to the RBA.

Baxter, W.F. (1983), “Bank Interchange of Transactiona Peaper: Legd and Economic
Pergpectives,” Journal of Law and Economics, 26, pp.541-588.

Carlton, D. and A.S. Frankel (1995), “The Antitrust Economics of Credit Card Networks,”
Antitrust Law Journal, 68, pp.643-668.

Chakravorti, S. and W. Emmens (2001), “Who Pays for Credit Cards?” Emerging Payments
Occasional Paper Series, EPS-2001-1, Federal Reserve Bank of Chicago.

Frontier Economics (2001), Report on Credit Card Interchange Fees to Review Banks,
Melbourne.

20



Review of Network Economics Vol.2, Issue 2 — June 2003

Gans, JS. and SP. King (2001), “The Role of Interchange Fees in Credit Card Associations:
Competitive Analyss and Regulatory Options” Australian Business Law Review, 29 (1),
pp.94-122.

Gans, JS. and SP. King (2003a), “The Neutrdity of Interchange Fees in Payments Systems,”
Topics in Economic Analysis and Policy, 3, Article 1.

Gans, JS. and SP. King (2003b), “A Theoreticd Analysis of Credit Card Regulation,”
Economic Record, Vol.79, No.247(forthcoming).

Guthrie, G. and J. Wright (2003), “Competing Payment Schemes,” Working Paper, No. 245,
University of Auckland.

Katz, M. (2001), Network effects, interchange fees and no-surcharge rules in the
Australian credit and charge cards industry, Reserve Bank of Audrdia, August.

RBA (2001), Reform of credit card schemesin Australia I: A consultation document, RBA:
Sydney.

RBA (2002), Reform of credit card schemes in Australia 1V: Final reforms and regulation
impact statement, RBA: Sydney.

RBA/ACCC (2000), Debit and Credit Card Schemes in Australia: A Study of Interchange
Fees and Access, RBA: Sydney.

Rochet, JC. (2003), “The Theory of Interchange Fees. A Synthesis of Recent Contributions,”
Review of Network Economics, (forthcoming).

Rochet, 3C. and J. Tirole (20023), “Cooperation Among Competitors. Some Economics of
Payment Card Associations,” RAND Journal of Economics, 33 (4), pp.549-570.

Rochet, 3C. and J. Tirole (2002b), “Platform Competition in Two-Sided Markets,” mimeo.,
Toulouse.

Schmaensee, R. (2002), “Payment Systems and Interchange Fees” Journal of Industrial
Economics, 50 (2), pp.103-122.

Wright, J. (2000), “An Economic Analysis of a Card Payment Network,” mimeo., Auckland.

Wright, J (2001), “The Deerminants of Optimd Interchange Fees in Payment Systems,”
Working Paper, N0.220, Department of Economics, University of Auckland.

Wright, J. (2003), “Pricing in Debit and Credit Card Schemes” Economics Letters,
forthcoming.

21



