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Abstract
In this paper I explore the determinants of payment card fees with a special focus on the impact of the competitive condition of payment card networks on the merchant discount. Analyzing the case of a unitary payment card system I find three determinants of the merchant discount: 1. consumer price elasticity, 2. the relative frequency of card payments, and 3. the competitive condition of merchants, implemented as the number of merchant players. Interestingly I furthermore find that, other than the costs coverage, the merchant discount is independent of the competitive condition of the payment networks. With supernormal profits of merchants, the merchant discount even seems to be independent of the merchants’ competitive conditions.

Introduction
Analyzing the European market of payment card systems, the European Commission Competition (2006) observed that network fees vary significantly between different countries or by certain merchant sectors (see Figure 1). For later observation the results seemed to remain mostly stable, even when analyzed for different networks
. Even though the Commission did not explicitly inquire whether such difference might indicate a possible market failure of the payment card network, such an impression remains. Furthermore, the reasons for such behavior of the payment card networks remained open. Therefore I present a model of a unitary payment card network with the hypothesis of consumer demand elasticity being a determinant of the merchant discount
 of payment networks. Thus, I assume only a per-transaction and no fixed fee of merchants and furthermore no customer fee. With the focus on price elasticity I observe a price function with a constant price elasticity. Chapter 2 starts with an analysis of the considerations of homogenous oligopoly merchants. Then I observe the behavior of the monopoly respectively oligopoly payment card schemes. Chapter 3 discusses the findings from the model and offers final conclusions.
Economic issues inherent in payment card systems such as Visa, Mastercard and American Express have motivated research in the area of two-sided markets. In fact a number of authors refer to them as a classic example of a two-sided market
. One topic of interest was the card schemes pricing system and its impact on the behavior of participants on the two market sides (merchants and consumers) as well as on overall social welfare. Topics such as the interchange fee and the so called “no discrimination clause” were paid particular attention. The interchange fee is usually charged by the customers’ issuing bank to the merchants’ acquiring bank with respect to card transactions. Imposing the “no discrimination clause” card payment schemes prohibits merchants to price discriminately between different payment methods, i.e. either by surcharging in case of a card payment or by granting cash discounts. Recent anti-trust cases in Australia, the USA, the United Kingdom as well as in the European Union as a whole have added momentum to the ongoing discussions.
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Figure 1: Weighted Average Merchant Discount per Merchant Sector across the EU, 2004

Evans and Schmalensee (2005) present a valuable overview of the historical development of payment card systems and the challenge of regulating payment fees with a strong focus on the interchange fee. In general, Baxter (1983) was the first to approach payment systems with a distinct focus on two-sidedness. Baxter therefore introduced a model incorporating platform costs and benefits, explains the determinants of the corresponding per-transaction fees. With a simple numerical example Baxter shows that an interchange fee might be necessary in order to help reallocate costs and benefits of the card system. One main problem of payment card fee regulation is the lack of a rule for determining the socially optimal fee level. The two-sided context adds to the complexity.
 Rochet and Tirole (2003) introduced a model where the profit-maximizing players never set an interchange fee below the social optimum, which depends on the assumption of identical merchants
. Wright (2004) showed that relaxing this assumption leads to unpredictability of the deviation of the interchange fee from the social optimum. It might be higher or lower than the social optimum would require
.
Payment card networks show further interesting characteristics. In the payment card industry merchants typically pay only a small fixed fee beyond paying a merchant discount
. On the other hand, charging consumers no per-transaction fee and only an annual membership fee appears to be common practice
. Cross-subsidy between the platform sides seems to be a common strategy for two-sided markets. Platforms such as payment schemes will often try to attract one market side at low prices, if not for-free-services, in order to stimulate the participation on the second side.
 It has been observed that, in contrast to merchant discounts, which typically range between one and three percent of the transaction volume
, the networks cost of the card transaction are considerably small. In fact, the variable costs per card transaction are estimated to add up to less than one Eurocent
. Even though the fixed costs of establishing a viable payment card system are large
. In order to achieve an efficient payment process at the point-of-sale, large investments in information and communication technology are necessary. Another common strategy of payment card networks is blending, i.e. different networks appearently tend to define similar fee levels and structures. One-sided markets such as ATM networks can be contrasted with payment systems as two-sided market, where surcharging of card payments respectively granting of cash discounts does not seem widespread
. Among card payment schemes two main organizational forms can be characterized: unitary and multi-party networks
. Among the four major payment card providers there are two unitary (American Express and Discover) and two multi-party networks (Visa, Mastercard). For parsimony and without loss of generality I consider a unitary payment card system, leaving room for similar research regarding multi-party networks. Especially with the ongoing discussions concerning the regulation of interchange fees, such research promises to initiate interesting discussion, hopefully solving some of the prevailing questions.

Model

Consider a market of N merchants selling a homogenous product, with q being the total sales quantity of the market. For parsimony let merchants, indexed by n, characterize identical sales quantities and volumes
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Let there be high price transparency, i.e. one market price p of the respected product



[image: image4.wmf]p

p

p

m

n

=

=

.
(3)
Merchants may offer two payment methods to consumers: card and cash. For parsimony I assume a fixed rate of consumers γ choosing to pay by card, whereas none of these consumers would pay in cash if card payments were no option. Consequently (1-γ) consumers choose to pay in cash. Furthermore consider an effective no-discrimination clause prohibiting merchants to practice price differentiation with regard to the payment method, i.e. merchants can neither surcharge card payments nor grant a cash discount. Let merchants only incur a per-transaction fee a as a percentage of the transaction volume and no fixed fee (see Figure 2) In addition let there be no per-transaction card holder fee and constant production costs c of merchants. Since I am not particularily observing network externalities of payment systems, I do not consider a certain population of card holders. Thus for parsimony and without loss of generality I do not consider membership fees for either merchants or card holders. Additionally, let the card scheme incurr zero variable costs and only fixed cost C.
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Figure 2: Payment flow in a payment card network

Again one of my objectives is an observation of the role of price elasticity on the merchant discount. Thus for parsimony and without loss of generality I consider a price function p(q) with a constant price elasticity ε:
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The upcoming chapter provides an analysis of the merchants’ behavior.
Merchants’ Behavior
In the process of product pricing merchants have to calculate payment card fees as the product of the per-transaction fee a and the relative frequency γ of card payments, since they are not able to price discriminate depending on the payment method. One merchant’s profit πn will be the transaction revenue minus costs, here the payment network fees and the production cost of the product
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Thus, with (1) and (2)
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In accordance with cournot pricing, merchant n will maximize profit πn over sales quantity qn
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From this condition the sales quantity of merchant n can be derived
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Thus, with (1) the sales quantity of the industry will be
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and the price of the respected product
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Lastly, we cannot expect merchants to accept just any merchant discount a. Indeed there will be a maximum merchant discount aN for which merchants would only make normal profits. Such merchant discount aN therefore is a constraint for the payment card network while defining the merchant discount a. Indeed merchants will not accept any merchant discount exceeding aN, because other than that merchants would make loss in case of card payments. Thus with aN the transaction price of the product will barely cover the costs, therefore
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From (11) and (9) the merchant discount aN in case of normal profits can be derived



[image: image16.wmf]g

e

g

e

×

+

×

-

=

N

N

a

N

.
(12)
In the next chapter, the behavior of the unitary payment card scheme will be observed. We will find one N=N*, such that for any N<N* merchants make supernormal profits even from selling products paid by card. In contrast to that for any N
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N* merchants will only make normal profits in case of card payments.
Behavior of the Unitary Payment Card Scheme

First of all I consider a monopoly payment card system. As indicated above, the scheme shall only incurr fixed costs C. It is obvious that these fixed costs will not influence the pricing decision of the card scheme, as far as overall costs coverage is given. In general, the card scheme’s profit П will be the accumulated fee revenue from the respective transaction minus fixed costs C
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In contrast to the monopoly scheme, consider a number of homogenous payment card networks, indexed by i, with I being the total number of networks. With perfect blending in regard of the merchant discount, thus


[image: image19.wmf]a

a

a

j

i

=

=

,
(14)
furthermore with identical costs and market share of the payment networks, the profit of one payment card scheme will be
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First of all, consider the payment networks making a take-it or leave-it offer, whereas later I will consider a Nash bargaining case. Scheme i will maximize profit Пi over merchant discount
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as long as overall costs coverage is given. From solving (15), the equilibrium merchant discount in case of supernormal profits of merchants can be derived
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If possible, this rate aS will be the maximum merchant discount a payment card scheme would request with N* being the number of merchants, for which
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Thus,
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Whereas the payment card scheme will define the merchant discount in such a way that a=aS for all N<N* (see Appendix for more details), a=aN for all N>N*. In contrast to the take-it or leave-it offer, consider a bargaining situation between merchants and the card networks. With no outside options but no payings by card, the network will be able to negotiate the merchant usage fee in accordance with its bargaining power αi with regard to merchants
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Therefore, even for the Nash bargaining case (19) will prove true. Furthermore results (12), (17) and (19) prove the merchant discount a and therefore also N* to be independent of the competitive condition of the payment card networks. That means. the number of payment schemes in this respect is irrelevant for any I
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I*. Whereas for I>I* the card networks would make a loss. Thus, for I=I* there would be no incentive for another payment card scheme to enter the market, since the card networks barely break even
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From this condition the equilibrium number of card networks I* can be derived
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With no barriers for new payment card schemes to enter the market of card networks and since for I<I* networks make profit, further networks will keep entering the market until I=I*.
Discussion and Conclusion
By observing the above case of a unitary payment card system from results
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we find three determinants of the merchant discount a:
· consumer demand elasticity ε, 

· the relative frequency of card use γ and

· the competitive condition of merchants, in the above model implemented as the number of merchants N.

The number of merchants N determines whether merchants will achieve normal (N
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N*) or supernormal (N<N*) profit, whereas
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Thus an increase of consumer demand elasticity by Δε respectively a decrease of the relative frequency of card use by Δγ under otherwise constant circumstances will lead to a decrease of N*
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Depending on the competitive condition of merchants, i.e. in this model depending on the number of merchants N, the payment card networks will determine the merchant such that
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Thus, in case of supernormal merchants’ profits of (N<N*) and an increase of consumer price elasticity by Δε with otherwise constant circumstances, the payment card network(s) will increase the merchant discount a at an even higher rate, since
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In contrast to this, for the case of only normal merchants’ profits (N
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N*) a change of consumer price elasticity Δε does not impact the merchant discount a, because
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Furthermore, with supernormal merchants’ profits (N<N*) and an increasing relative frequency of card use by Δγ with everything else remaining constant, the payment network(s) will decrease the merchant discount, since
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Interestingly, in case of normal merchants’ profits (N
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N*), an increasing relative frequency of card use by Δγ with everything else remaining constant the network(s) will also increase the merchant discount a, because
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since 
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Furthermore, a change of the relative frequency of card use Δγ does not seem to impact the payment networks’ profit as long as merchants make supernormal profits (N<N*), which I can derive from (15) in combination with (17)
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thus 
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From
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since 
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we learn that in case of supernormal merchants’ profits (N<N*) a change of the number of merchants ΔN does not impact the merchant discount a. Whereas, in case of normal merchants’ profits an increase of the number of merchants by ΔN will indeed lead to a decrease of the merchant discount a. Finally, from
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we learn that merchants in condition of perfect competition (N
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) would not accept any merchant discount, since
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This finding explains why discount stores, for example in Germany, usually do not accept credit cards. Apparently some discount stores at best accept the typically cheaper EC-debit cards. As by intuition we would expect that the above determinants of the merchant discount also determine the equilibrium number of payment card networks I*, as we can tell from
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Note that just as N is a measure for the competitive condition of merchants, I displays the competitive condition of the payment card schemes. While considering
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(15)
we find that the competitive condition of the networks does not seem to impact the level of the merchant discount a other than with regard to the general constraint of cost coverage of the payment card networks. Thus, merchant fee differentiation with regard to certain clusters such as by country or by merchant sector, as for example the European Commission Competition (2006) observed, cannot be interpreted as an indicator for a failure of the payment card market. Furthermore from (16) I find that in case of supernormal merchants’ profits (N<N*) the merchant discount is not even impacted by the competitive condition of merchants, here indicated by the number of merchants N.
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Appendix
I. Merchant’s Behavior
· Proof of (8), (9), and (10)
Merchant n will maximize profit πn over sales quantity qn


[image: image84.wmf]n

q

n

Max

p


(7)

with 
[image: image85.wmf](

)

(

)

c

q

a

q

q

q

n

n

n

n

n

×

-

×

-

×

+

×

=

-

-

-

g

p

e

e

1


(4)
whereas 
[image: image86.wmf]0

>

c

 and 
[image: image87.wmf]1

0

<

<

g

, as well as 
[image: image88.wmf]1

0

<

<

a

 and 
[image: image89.wmf]1

0

<

<

e

.
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The second order condition proves this solution to be a maximum
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· Proof of (12)
In case of 
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 merchants make normal profits, i.e. zero profit from selling products paid by card. Thus,
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Merchants aim at making sales, i.e. 
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Q.e.d.

II. Behavior of the Payment Card Scheme

· Proof of (17):

Card scheme n will maximize profit Π over the per-transaction fee a:
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The first order condition is
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The second order condition also proves this solution to be a maximum
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· Proof of (19):

In case of N=N* merchants
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Q.e.d.

Furthermore, because
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therefore aS<aN for all N<N* and aS>aN for all N>N*. Consequently a payment card scheme will define the merchant discount such, that a=aS for all N<N* and a=aN for all N<N*. Last, but not least N* even proves to be independent from the scheme making a take-it or leave-it offer or the case of a Nash bargaining situation among merchants and the respected scheme, since
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Q.e.d.

· Proof of (23):

For I=I* the card networks barely break even, thus
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Q.e.d.
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