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Abstract
The role played by merchants in their customers’ choice of payment method is important in
determining the extent to which payment card schemes face constraints in setting merchant
service charges, which in the case of four-party payment card schemes then constrains their
setting of interchange fees.
The ‘merchant indifference’ or ‘tourist test’ benchmark apparently favoured by the European
Commission in judging whether proposed interchange fee levels are acceptable is directly based
on the assumption that merchants cannot affect their customers’ choice of payment method and
should therefore be faced with costs of payment method acceptance that leave the indifferent
with regard to how their customers pay.
We argue in this paper that merchants have a range of options for steering their customers to
particular payment instruments, and that in the absence of transaction costs associated with
price differentiation they would clearly benefit from doing so. This means the oft-raised
arguments that merchants cannot afford to surcharge or otherwise discourage card payments for
fear of losing business is wrong.
We further show – supported by empirical evidence – that the gains from steering customers’
payment method choice grow fairly quickly if cost differences between payment methods become
too large. Because customers are much more likely to switch to an alternative payment method
than to take their business to a competing retailer if confronted with merchants trying to
discourage the use of particular payment instruments, transaction costs of price differentiation
afford payment card schemes only a limited range within which they can flex their pricing to
cardholders and merchants.

We are grateful to MasterCard for allowing us to draw on the results of a survey that has
been commissioned by MasterCard to support its submissions to the OFT in relation to the
OFT’s investigation into interchange fees.
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1 Introduction
Many of the concerns expressed by competition authorities and regulators over the level of
interchange fees charged by issuing banks to acquiring banks are based on the assumption
that merchants cannot afford to respond to higher merchant service charges (MSCs) by
trying to steer their customers away from using payment cards to (allegedly) cheaper forms
of payment because they would lose business to competitors. Allegedly, this results in
“disproportionate merchant fees … as merchants are reluctant to turn down payment
instruments costly to them (and ultimately to consumers) for fear of losing business.”1
Indeed, the fact that merchants may want to accept payment methods that are more
expensive for them, but more attractive to customers because doing so allows them to win
customers is one of the key features of many models of interchange fee setting. For Rochet
and Tirole (2002) highlight that in their model merchants may decide to accept payment
cards in order to attract customers away from their competitors, and that this reduces their
resistance to higher MSCs relative to the situation in which their decision to accept cards is
purely driven by the transactional benefits they enjoy (where ‘transactional benefits’ in the
literature are generally measured as the cost savings relative to using a default payment
system – normally cash – instead of the card). These strategic benefits from card acceptance
mean that merchants will want to accept cards even if the cost they incur for card payments
exceeds their transactional benefits, allowing card payment networks to sustain higher
interchange fees.2
As Rochet and Tirole (2002, p 559) state, merchant resistance is a key factor in determining
whether the interchange fees set by payment card networks are likely to be higher or lower
than some benchmark level determined within a particular model-setup. For example, in
their model merchant resistance is reflected in whether or not merchants accept card
payments (on the assumption that they are contractually prevented from surcharging card
sales in order to reflect cost differences, or otherwise discourage the use of cards). In
combination with the assumption that merchants are homogenous (i.e. all ascribe the same
benefits to card acceptance), they obtain the result that the interchange fees that a fourparty payment system would set in order to maximise profits are either socially optimal in
the case where merchant resistance is high, or above the optimal level where merchant
resistance is low. Even though the assumption of homogenous merchants whose only
choice is whether or not to accept cards produces is highly unrealistic and entirely

Speech on DG Competition, SEPA and policy issues, Next Generation Cards & Payments, 24 November 2010
(available from www.nextgencards-payments.com/admin/?cmd=ShowAsset&assetID=7741
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This is one of the main differences between these models and the earlier pioneering work of Baxter (1983).
Baxter’s approach (implicitly) assumes that aggregate demand is derived from purely transactional benefits (i.e.
demand from individual merchants can simply be added up without taking into consideration negative
externalities within the group of merchants that result from business stealing. Baxter’s analysis is based on
further simplifying assumptions (such as perfect competition amongst issuers and amongst acquirers and
elsewhere in the economy) and only considers transaction volumes without any making any distinction between
the number of merchants and cardholders and their average (and marginal) use. This means that network effects
where the willingness to pay of cardholders may depend on the number of merchants who accept cards, and the
willingness to pay of merchants may depend on the number of cardholders who hold cards (and, potentially, on
the number of other merchants who accept cards) are not being considered. For another treatment of business
stealing see Katz (2001).
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responsible for the sharp results produced by the model, it shows that merchant resistance is
a key factor in the setting of interchange fees and merchant service charges.3
In general terms, much of the literature looks at merchant resistance in terms of merchants’
decisions to accept cards, ignoring the fact that merchants may have other ways of affecting
the choice of payment method used by their customers. This may be explained partly by the
fact that historically payment card networks put in place contractual provisions that
prevented merchants from ‘surcharging’ card transactions and partly by the insight that in
cases where merchants were able to pass through cost differences in the form of
differentiated retail prices, interchange fees would cease to have any real effect on the
volume of transactions conducted with particular payment instruments. As Carlton and
Frankel (1995, p 656) observe, “[a]ssuming that there is free competition among credit card
network members and that prices are free to adjust to cost changes, interchange fees will
have absolutely no effect on ultimate prices or the ability to compensate the issuing bank for
any costs.” This ‘neutrality result’ means that payment card networks could not boost card
use by offering all kinds of incentives to cardholders and recoup the costs from the
merchants, as this would simply lead to merchants charging higher prices for card payments,
thus negating any of the incentives created by the payment card network.
Of course, reality is more complex. Merchants generally have a much richer set of
instruments at their disposal to affect their customers’ choice of payment method than
simply not accepting some of them, or surcharging their use. For example, in addition to
explicitly surcharging (some or all) credit card transactions, merchants may:

•

accept cards only for payments above a certain value (minimum purchase
requirement). This strategy can be very effective in reducing the volume of card

Relaxing the assumption that merchants are homogenous and allowing them to differ with regard to the
benefits they obtain undermines the strong and unambiguous result. Rochet and Tirole (2003) make this clear,
stating that “the first model considered in Rochet and Tirole (2002) is somewhat biased towards excessive
[interchange fees], since it assumes … homogeneous sellers but heterogeneous buyers… [M]ore balanced
specifications … lead instead to configurations where IFs can be too low.” Wright (2004), using a model that
allows for merchant heterogeneity, illustrates how a gradual reduction in merchant acceptance in response to an
increase in interchange fee changes the conclusions. This means that there is now a trade-off between higher
issuer margins as a result of increasing the interchange fee, and lower volumes as a result of reduced merchant
acceptance. As a result of this modification, it is no longer possible to say in general whether the profitmaximising interchange fee is higher than, equal to, or lower than output-maximising interchange fee – and it is
equally impossible to say whether it is higher than, equal to or lower than welfare maximising interchange fee.

3

This points to a more general and important, but often overlooked point: Great care is required in terms of using
the results of theoretical models as a support for policy intervention because both the ‘socially optimal’ level, and
whether and in what direction the privately optimal interchange fee set by a profit-maximising card network
might differ, strongly depend on the model assumptions, and small changes can often dramatically alter
conclusions. In particular, there is no robust support for requiring card networks to justify their interchange fees
with regard to some cost standard, whether it be a direct cost standard (e.g. interchange fees must not exceed
certain measurable costs) or an indirect one (e.g. interchange fees must be set at a level that result in merchant
service charges that make merchants indifferent between accepting cards and cash, as would seem to be the
approach recently favoured by the European Commission in relation to undertakings given by Mastercard and
Visa about various interchange fees; see European Commission 2009, 2010). As Evans, Rochet and Schmalensee
(2006) note, “[m]any results in the two-sided literature concerning payment cards depend upon particular
simplifying assumptions the authors have made in developing tractable economic models. Likewise particular
results—for example on whether open systems set interchange fees too high, too low, or just right in the absence
of government intervention—depend upon the particular factual circumstances. However, certain critical results
are robust in that they depend only on the assumption that the industry is two-sided in nature and not on any
other simplifying assumption or parameter value.”
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transactions at merchants where a larger proportion of individual transaction
values may be small (e.g. convenience stores, cafés, bars etc.);

•

accept cards only for certain transactions (e.g. only for purchases of undiscounted
stock, but not for transactions involving price reduction, or for sales items);

•

offer cash discounts, or negotiate ad hoc discounts depending on the payment
method the customer is proposing to use;

•

ask their customers if they could pay with a different means of payment, perhaps
promoting their own store cards.

All of these actions would have a potentially strong impact on the transaction volumes
achieved with a particular payment instrument, and will thus act as a constraint on the
setting of interchange fees from the merchant side. Most of them will be available even in a
world where surcharging is contractually prohibited (e.g. no-surcharge rules generally do not
prevent merchants from offering discounts if the customer pays by a particularly ‘cheap’
method of payment). Moreover, no-surcharge rules have not been in place for quite some
time in some jurisdictions, and payment card networks have dropped these prohibitions in
others. Thus, it would seem that merchants can affect their customers’ choice of payment
method in a variety of ways.
It is of course true that taking such actions will have an impact on customers. Some
customers may be happy to switch to another form of payment, whilst others may decide to
switch to another merchant. It is this response from customers – together with any
administrative costs that merchants would occur in adopting any of the above strategies of
discouraging the use of one payment system, or encouraging the use of another – that
determines whether it would be profitable for merchants to adopt such strategies in
response to substantial differences in the cost to them of different payment methods
compared with hiding these cost differences from their customers through uniform retail
prices and no attempt to steer payment method choice. This decision is much more
complicated that the simple ‘fear of losing business’ story normally advanced by regulators
suggests.
In this paper, we explore these questions in more detail. We develop a simple theoretical
model of retail price setting that allows us to investigate how merchants would rationally
take account of cardholders’ response to a surcharge, we show that a fall in demand for
credit card transactions in response to a surcharge does by no means suggest that imposing
such a surcharge would be irrational. Rather, whether a merchant would find it profitable to
impose a surcharge in response to an MSC increase depends on the propensity of customers
to switch to another retailer relative to the propensity to switch to using an alternative form
of payment at the same retailer, and on the administrative cost of discriminating between
prices for credit card transactions and purchases paid for by another form of payment.
We then present the results of a survey of cardholders that has been commissioned in order
to establish the relative propensity to switch to another form of payment or to another
retailer in response to being confronted with a surcharge on credit card sales or other
discouragement practices. This shows that cardholders would be substantially less likely to
switch to another merchant than simply to use another method of payment.
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2 Surcharging credit card sales in a simple model of retail
price setting
The fact that increasing the price of credit card sales reduces the volume of credit card sales
a merchant can expect to make does not imply that surcharging credit card transactions is
not a rational response to higher costs of accepting credit card payments. On the contrary,
without costs of price differentiation one would expect different costs of accepting different
payment methods to be reflected in retail price differences in the same way that different
wholesale prices would be reflected in retail price differences.
The price of a good set by a profit maximising supplier is determined by both the demand
faced by that supplier – which depends on the willingness to pay of customers, the pricing of
substitutes and the behaviour of competitors – and the marginal cost of supplying the good.
For this reason differences in either demand conditions or the marginal cost of two different
products will be translated into differences in prices, assuming that there are no frictions or
other constraints on the prices that a merchant can set.
The way in which a customer can pay for a purchase is simply another dimension along
which products can be differentiated. In other words, the same physical item can be
considered to be a different “good” depending on the payment method used for its
purchase. This is because:

•

demand conditions may differ depending on the payment method used for the
transaction; and

•

from a merchant’s perspective, different costs associated with accepting different
payment methods are differences in marginal costs of supplying the item.

Therefore, absent implementation costs of price differentiation, or other practical
impediments, charging different prices according to the payment method used would be a
natural response to differences in the cost of accepting the payment method. The extent to
which the demand for any particular good responds to an increase in its price, and the way in
which those no longer prepare to pay the higher price substitute to alternatives such as
using another form of payment for buying the same good at the same merchant, or
switching to another merchant in order to be able to use the same method of payment, is
reflected in the optimal pricing structure (and thus the magnitude of price differences for the
same physical product paid for by different means of payment).
By implication, the decision not to charge different prices cannot be explained by the
response of sales to a price increase (e.g. the fact that surcharging credit card sales would
result in a loss of such sales); rather, it is the result of implementation costs of price
discrimination. For instance, surcharging of credit card sales may cause delays at the till due
to the additional time required for explaining the mechanics of the surcharge to customers
(specially if the merchant tries to persuade the customer to use another payment method for
the transaction)4. Thus there would be an opportunity cost from surcharging, that might
even create the need for additional staff to prevent losing customers due to long queues.
We call these the ‘administrative costs of surcharging’. By not differentiating prices
according to payment method used, the merchant avoids these administrative costs.

These time costs are a common feature of discouragement practices. For example, offering a store card is a
common form of discouragement in some sectors, which has significant time costs at the point of sale.

4
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In this section we develop a simple model of retail price setting, where we distinguish
between two “goods”: credit card transactions and cash (and other) transactions. The model
provides a framework in which we can investigate the implications of merchants’ observed
pricing behaviour. As we show below, current price structures would not be sustainable if, in
response to surcharging, consumers would be more likely to take their business elsewhere
rather than switch to another payment method. If customers were highly sensitive to the
price of purchases made by credit card, and readily switched between retailers on the basis
of the credit card price, then we would expect the terms for credit card transactions to be a
focus of intense competition between retailers. Consequently, we would expect to see
retailers’ gross margins on credit card transactions to be eroded, and possibly even discounts
for credit card transactions relative to cash being introduced. That this is not the case in
practice suggests that the pricing of transactions made by credit card is not significantly
more decisive in customers’ choices of retailer than the pricing of transactions made by cash.
Additionally, assuming that merchants do not have an incentive to surcharge credit card
sales in the absence of cost differentials between credit card and cash transactions, the
model allows us to compute an approximation of the gains derived from introducing a
surcharge in response to additional costs on credit card transactions. The results show that
these benefits increase quadratically with the difference in the cost of accepting credit cards
and cash, suggesting that even if there were little incentive to introduce a surcharge for low
levels of MSC, the gains would increase disproportionately as the MSC increases. Thus
benefits from surcharging could very rapidly offset administrative costs for even small
increases in MSC.

2.1 Model set-up
Consider the following simple example of a retailer selling a good by two different payment
methods5:

•

Suppose that a merchant sells at price p1 for credit card transactions and p2 for
cash transactions;

•

Suppose that demand for the good bought by credit card is q1 ( p1, p2 ) and by cash

q2 ( p1, p2 );

•

Let c be the marginal cost of supplying the good, excluding any transactions costs.
For a pure retailing operation, this would be the wholesale price of the good. Let
m be the additional cost of a credit card transaction relative to a cash transaction
as a proportion of the transaction value (i.e. the MSC less the cost of cash).

It is worth noting that this formulation is completely general, and allows for:

•

consumers potentially substituting between the two payment methods at the
point of sale;

•

the possibility that increasing the card price might cause customers to go to a
different retailer, which would lead to sales by card and sales by cash to be
complements; and

5
Given that we want to study the effects from introducing a surcharge on credit card transactions (i.e., of
increasing the price of credit card transactions relative to the rest of transactions) we need only divide the
payment methods into two: credit card and non-credit card. In order to keep notation simple, we will refer to noncredit card transactions as cash transactions.
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only some customers having credit cards, for which both cash and cards are
potential payment methods, whereas others do not and so always pay by cash

Introduce the following simple notation:

•

Let ε ij be the elasticity of sales volumes by method i with respect to the price
charged for buying by method j ;

•

Let Li be the Lerner index (margin of price over cost relative to price) for good i
including any transactions costs. The Lerner indices for credit card and cash sales
are L1 =

•

p1 − mp1 − c
p −c
and L2 = 2
respectively.
p1
p2

Let Ri = pi qi be the revenue from good i . Let r = R1 R2 be the relative revenue
from card sales to that from cash sales.

Suppose now that retailers set prices to maximise gross profits

π ( p1, p2 ,m) = [(1− m) p1 − c ] q1 + ( p2 − c ) q2
Let p1* (m ) and p*2 ( m) be the optimal prices at a given level of the MSC (measured relative
to the cost of cash). It is easy to show that prices are optimal when the mark-ups Li satisfy
the following conditions:

(1 − m)r + r L1 ε 11 + L2 ε 21 = 0
1 + r L1 ε 12 + L2 ε 22 = 0
These conditions imply optimal prices p1* (m ) and p*2 (m) which are generally different if
there are differences in marginal costs or demand conditions (except in the case where
differences in demand conditions exactly counter-balance differences in marginal costs).
Suppose that if the costs of cash and credit card transactions are the same (i.e. m = 0 ) then it
is optimal not to surcharge credit card transactions, i.e. p1* (0 ) = p 2* (0). Let L be the
common margin on both cash and credit card sales in this case, given by

L=

−r
−1
,
=
rε 11 + ε 21 rε 12 + ε 22

which implies that the elasticities must satisfy the relationship

r=

r ε 11 + ε 21
.
rε 12 +ε 22

The more price sensitive the customers are, the smaller is this common margin.
Suppose now that the MSC is increased slightly, so that m increases from zero to a small
value. As can easily be shown from the first-order conditions of the profit maximisation
problem, it is then optimal to set a higher price for credit card sales than for cash sales. This
price increase will naturally result in reduced credit card sales and possibly increased cash
sales; overall sales will fall.
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There is a simple relationship between the increase in the credit card price and the decrease
in total sales. Using the relationships above, it can be shown that the proportionate
decrease in the total quantity of sales is approximately given by the proportionate increase
in credit card price dp1 / p1 multiplied by

q1 ε 11 + q 2 ε 21 rε 11 + ε 21
r
.
=
=−
q1 + q 2
1+ r
L(1 + r )
This expression depends only on the relative revenue from cards to that from cash and the
margin. Specifically, as r (1+ r) is the proportion of credit card sales, the impact on total
sales volumes given by

proportionate loss of sales volume share of sales through cards
=
proportionate increase in card price
Lerner index
For example, if credit cards account for 20% of sales and the margin is one-third, the loss of
sales volume is 60% of the increase in the price paid by card. Therefore, a surcharge of 1%
would lead to a decrease in total sales of 0.6%.
At first sight it may be surprising that this result apparently does not depend on whether
customers respond to an increase in the cost of paying by credit card by switching to an
alternative payment method or by going to another shop (i.e. on the cross-elasticity of cash
sales with respect to the card price, ε21). However, as all relevant information about
consumers’ price sensitivity is already captured in the (common) margin L (providing that
retailers price rationally) and the proportion of credit card and cash sales.
This simple model of retail pricing clearly shows the danger of concluding from the fact that
an increase in the cost of using credit cards faced by cardholders will result in a large loss of
total sales made by the surcharging retailer, i.e. that surcharging credit card sales would lead
to a substantial loss of business. If customers responded to a small difference in the price
paid for credit card purchases by switching retailers rather than payment methods, then this
price sensitivity should already be reflected in the pricing behaviour of retailers; regardless of
the pricing of cash sales, we would expect to see small margins on credit card sales,
reflecting stiff competition between retailers for such credit card sales.
Consider the following simple example. Suppose that initially a retailer set a common price
of £1 for selling a product with marginal costs of £0.50 either by credit card or by cash.
Suppose that there was a competing retailer who set the same prices. Now suppose that the
first retailer started surcharging credit card sales, say by 5%, increasing the credit card price
to £1.05. If as a result many sales would be lost to the second retailer, it must be the case
that that credit card sales are highly mobile and potentially switch readily in response to
small price differentials between the retailers. In this case, however, the original margins on
credit card sales would not have been sustainable. A merchant could similarly have attracted
significant additional sales by reducing the credit card price by, say, 5%, giving each
merchant a strong incentive to undercut the other on the price of credit card sales. The
assumption that credit card customers would readily switch to a competing retailer in
response to being confronted with a surcharge, and that therefore surcharging is not
possible because of the fear of losing business, is inconsistent with the typical structure of
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gross margins observed in most retail sectors; retailers would be unable to recover typical
levels of fixed costs associated with running retail outlets in such an environment.6
A possible counterargument might be that it is not the 5p price differential between the two
retailers that might cause customers to switch, but rather simply the fact the first retailer is
surcharging, regardless of the prices set by the second retailer. However, this would imply
that customers are irrational, as the selection of retailer by someone wanting to pay by credit
card would then depend on the price for cash sales offered by the two retailers, a factor
which should be irrelevant if the purchase is made by credit card. For example, suppose the
price of cash sales at both retailers rose to £1.05. Then the first retailer would not be
surcharging, but a credit card sale would be 5p cheaper at the second retailer. If it were
surcharging that previously drove customers from the first retailer to the second, rather than
the relative price for a credit card transaction, then this 5p increase in the cash price would
be enough to stop this switching. But in this case customers would clearly be irrational, as
their choice of retailer would be affected by the cash price which they never pay. The
perverse result of this irrationality would be that a retailer loses fewer sales if it increased
prices across the board rather than selectively for sales made by credit card.
A more likely reason why we do not observe strong competition on the price of credit card
sales alone is that reducing the price of credit card sales would mainly result in a switch from
cash to card sales at the same retailer rather than a massive inflow of customers from other
retailers. By the same token, however, a surcharge on credit card sales would then mainly
lead to a substitution into cash sales at the same retailer rather than a loss of sales to other
retailers.

2.2 Merchants’ incentives to surcharge
The preceding analysis considers the impact of a difference in the cost of accepting cash and
credit card sales on the corresponding retail prices. Given that it is profit maximizing to
differentiate retail prices in line with differences in the cost of accepting different forms of
payment, it is clear that such a pricing structure is preferable to one in which the same price
is charged in spite of cost differences. Thus, in the absence of costs of price differentiation,
we would expect that price for credit card sales exceed those for cash sales if it is more
expensive for a merchant to accept a credit card payment (taking account, of course, of
differences in the benefits that accrue to the merchant from accepting cards rather than
cash).
In practice, the decision to surcharge depends on the potential impact on profits, taking
account of the potential costs of maintaining different prices for sales made by different
forms of payment. A merchant’s decision to surcharge will depend on the relative
magnitudes of the costs and benefits from surcharging. A rational merchant will surcharge if
the gains from surcharging are higher than the costs. It is therefore important to establish
the magnitude of the gross gains from surcharging, i.e. the difference in gross profits from
charging different prices rather than a blended price for goods whose marginal costs are
different (because of differences in the cost of accepting payment).
The gains from surcharging depend not only on the impact of the surcharge on total sales,
but also on how sales are diverted from one payment method to another possibly cheaper
Clearly some sectors might have much smaller margins than the average, in which case this argument might
not apply. However, such sectors will be characterised by tough competition for sales, narrow margins and small
fixed costs relative to the value of the good being retailed (e.g. travel agents, ticket agents etc.). Such sectors
tend to surcharge anyway, as we show in Section 4.

6

April 2011

8

How strong are merchant constraints on interchange fees?

9

payment method, and the extent to which high-margin sales would be lost to other
merchants. We consider this question by developing the model presented above.
There are four elasticities, namely:

•
•

an own-price elasticity for each payment method with respect to its price; and
a cross-price elasticity for each payment method with respect to the price of the
other payment method.

Assuming that merchants set a common price for the case where m = 0 (i.e. the MSC equal
to the cost of cash), the common Lerner index L is as given above. The familiar rule

L=−

1
determines the common elasticity ( E ) for both cash and credit card sales at
E

m = 0 .7
We define the absorption ratio ( Ai ) for payment method i as the proportion of sales
retained at the same retailer but made by an alternative payment method on increasing the
price of payment method i :

A1 = −

∂q 2 ∂p1
ε
= − 21
∂q1 ∂p1
rε 11

A2 = −

∂q1 ∂p 2
ε
= −r 12
∂q 2 ∂p 2
ε 22

We define the diversion ratio ( Di ) for payment method i as the proportion of sales entirely
lost to the retailer on increasing the price of payment method i , i.e. as the proportion of
sales that will not simply be switched to the other payment method :

ε 21
rε 11
ε
D2 = 1 − A2 = 1 + r 12
ε 22
D1 = 1 − A1 = 1 +

Continuing to assume that in the absence of a cost difference between payment methods
( m = 0 ) it is optimal not to surcharge credit card transactions, we can rewrite the payment
method elasticities in terms of the common elasticity, the two diversion ratios and
proportion of sales made through credit cards.

Note, that for the profit maximisation problems to have a solution, it is necessary that the common elasticity is
above one in absolute terms. This is a crucial condition when interpreting the results and signing the impact of
different market characteristics on the gains from surcharging and price differentials.
7
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E
E
1 

ε 12 = 1 −
D1
r  D2 

1 
E
 ε 22 =
= rE 1 −
D2
 D1 

ε 11 =
ε 21

Any set of elasticities defined in this way has the property that a common price will be set of
both payment methods if both payment methods have the same transaction cost. Given
that the diversion ratio must be smaller than one, this implies that the own-price elasticities
must be larger than the common elasticity (which must be larger than one in absolute
terms).
Providing that the good we are considering accounts for a small share of consumers’
expenditure, an additional condition must hold relating the cross elasticities between the
sales by the two payment methods, i.e.

∂q1 ∂q 2
.
=
∂p 2 ∂p1
This condition is a consequence of rational consumer choice.8 It implies that the diversion
ratios of the two payment methods must be interrelated and satisfy the condition:

1−


1
1 
= r 1 − 
D2
D1 


We call this the no income effects condition. It means that we need specify only one of the
diversion ratios, the other diversion ratio following from this condition, and it implies that:

ε11 =

E
D1



ε12 = E 1 −


1

D1 

indicating that the cross-price elasticity approaches zero as the diversion ratio approache
one.
Let p1* (m ) and p 2* (m ) be the credit card and cash prices assuming that these can be set
independently to maximise profit. Throughout the analysis we will assume that in the
absence of a difference in the costs of payment methods (i.e. m = 0 ), it would not be
optimal to surcharge credit card transactions. Let p (m ) be the optimal common price for all
transactions if there were a constraint that credit card and cash prices be the same.
Therefore, by assumption p1* (0) = p*2 (0) = p(0) .
Let W (m ) be the gross gains from surcharging if the MSC (relative to the cost of cash) is m ,
i.e.

W (m ) = max π (p1 , p 2 , m )− max π (p, p, m ) ≥ 0 .
p1 , p2

p

This assumption means that there are no income effects, following from the assumption of a small budget
share for the good in question.

8
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Note that this cannot be negative because when setting p1 and p 2 the merchant always
has the option of setting them equal, and so the unconstrained maximum profits cannot be
smaller than the constrained maximum profits. This means that ignoring any administrative
costs associated with surcharging, a merchant cannot be worse of if it passes on (some) of
the cost difference between different payment methods in the form of price differences.
For small m , we can approximate the gains from surcharging as a Taylor series:

1
W (m ) ≈ W (0 )+ m W ʹ′(0 ) + m 2 W ʹ′ʹ′(0).
2
By the envelope theorem,


∂W  ∂π
∂π
*
*
=
−
 = R1 p 1 , p 2 − R1 (p, p )
∂m  ∂m (p*1 , p*2 ) ∂m ( p , p ) 

(

)

where R1 (p1 , p 2 ) is the revenue from credit card sales given prices p1 , p2 . By assumption,
at m = 0 , p *1 = p * 2 = p , and so W (0 ) = W ʹ′(0 ) = 0 .
We can calculate W ʹ′ʹ′(0 ) by differentiating again:

W ʹ′ʹ′(0 ) =

(

∂R1 p *1 , p * 2
∂m

)
m=0

−

∂R1 (p , p )
∂m
m=0

 ∂p
∂p *1
−
= q1 (p )

 ∂m m =0 ∂m



 (1 + ε 11 )+  ∂p
 ∂m
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−
m =0

∂p * 2
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Thus we obtain that

W (m ) ≈

 ∂p
1 2
∂p *1
m q1 (p )
−

2
 ∂m m = 0 ∂m



(1 + ε 11 )+  ∂p

 ∂m
m =0 


−
m =0

∂p * 2
∂m

 
ε 12 
 
m =0 


We observe that the MSC has a quadratic impact on the gains from surcharging. Therefore,
gains from surcharging will increase disproportionately with any increase in the MSC.9
Another important observation is that the gains from surcharging are proportional to the
volume of credit card sales in the absence of MSC, q1 (p ). This is not at all surprising, as one
would expect gains to be increasing with the number of units sold by credit card, and to
observe no gains from surcharging by merchants with no credit card sales at all. However,
this allows us to look at the gains of surcharging per credit card unit sold as a natural metric.
On the other hand, the costs associated with surcharging are also likely to be proportional to
credit card sale volumes. For example if surcharging caused delays in making credit card
sales, requiring extra staff at the point of sale, these delay costs would be proportional to the
credit card sales volume. This suggests that merchants will surcharge once W (m ) q1 (p ) is
sufficiently large.
Therefore, one can expect surcharging behaviour to be triggered by a sufficiently high level
of the cost difference, rather than simply by existence of a cost difference regardless of its
9
For this reason, the current prevalence of surcharging cannot be taken as indicative of the potential constraint
that surcharging might impose on the MIF.
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level. Rational merchants would start surcharging credit card sales once the MSC increases
above a critical level, which depends on the characteristics of the market faced by the
merchant. In particular, the lower the diversion ratio (or conversely, the higher the
absorption ratio), the larger the gains from surcharging as for any given common elasticity a
lower diversion ratio implies that
The gains from are higher the lower the diversion ratio (and thus the higher the absorption
ratio). The relationships between the various elasticities discussed above suggest that a
lower diversion ratio increases both the own price elasticity (in absolute terms) and the cross
price elasticity of credit card sales.
If the credit card price were to increase by more than the common price as a result of
surcharging in response to a higher cost of credit card acceptance (i.e.

 ∂p

∂p*1

 < 0) and the cash price were to decrease as a result of price
−
 ∂m m = 0 ∂m m =0 
 ∂p

∂p* 2
 < 0 , a higher own-price elasticity (in absolute terms)
differentiation (i.e. 
−
 ∂m m =0 ∂m m =0 
and a higher cross-price elasticity imply higher gains from surcharging. Note, however, that
even in the case where the diversion ratio is equal to one, and thus none of the lost credit
card sales were to be replaced with cash sales at the same merchant, the gains from
surcharging would be positive as the own price elasticity equals the common elasticity, and
the cross price elasticity equals zero.
This clearly shows that the extent to which customers would be prepared to switch to
another method of payment relative to their willingness to switch to another merchant is a
key factor determining the gross benefits from surcharging credit card sales. In the following
section, we summarise the results of a cardholder survey aimed at establishing the way in
which cardholders can be expected to respond to discouragement practices.

3 Cardholder responses to discouragement practices
As we have shown above, customers’ responses to discouragement practices are a crucial
factor in determining the incentives for merchants to discourage credit card use in response
to higher costs of accepting cards. How customers would respond to such discouragement
strategies is clearly an empirical question. In this section, we summarise the results from a
survey of credit card users undertaken in the UK in 2004 on behalf of MasterCard, supporting
MasterCard’s submissions to the OFT. The objective of the survey was to establish the likely
response of cardholders to discouragement (mainly in the form of a surcharge on credit card
sales, or a discount for cash payments), i.e. whether cardholders would respond to nonacceptance or discouragement of cards at a particular shop by (a) going to a different shop
or (b) staying at the same shop and paying by some other means. The survey explores these
possible responses using conjoint methods.10

Our survey contained both direct questions about the importance of various shop attributes in a respondent’s
decision where to purchase, and a series of hypothetical choices between retail outlets that differed with regard
to specific attributes (conjoint questions). Here, we focus on the conjoint questions that confront respondents
with a hypothetical choice between shops with explicitly specified characteristics and thus avoid many of the
biases that might affect responses to direct questions.

10
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Cardholder reactions to discouragement practices might differ significantly depending on
the nature of the purchase and the point of sales environment. Therefore, the survey
considers eight typical goods and services:

•
•
•
•
•
•
•
•

a regular supply of groceries;
a few groceries costing less than £15;
CD’s, books or DVD’s/videos;
clothes;
a restaurant meal;
a snack in a café/pub/fast-food outlet;
a package holiday or plane tickets; and
an electrical appliance costing more than £250 (e.g. a washing machine).

Each respondent was asked about just one good (the focus good), randomly selected from
those goods that they had recently bought or intended to buy in a near future. Based on
responses, we analyse how the decision of credit card holders where to buy a particular good
is affected by various attributes of the retail outlet, including acceptance of credit cards and
discouragement of credit card use at the point of sale. As many purchases are made
repeatedly from the same merchant, examining how discouragement and non-acceptance
of credit cards affect the decision where to buy affects a large proportion of the overall
transactions made by cardholders.

3.1 A conjoint model of shop and payment method choice
To analyse the response data, we use an integrated model of shop and payment method
choice that allows us to examine whether there is the same degree of substitutability
between different forms of payment at the point of sale (e.g. between cash and cheques and
credit cards in a particular shop) as there is between retail outlets. This allows us to examine
which is the closer substitute to paying in a particular shop using a credit card: paying in the
same shop by a different payment method or else using a different shop.
More specifically, the survey presented respondents with a choice between pairs of shops
with characteristics such as:11

•
•
•
•
•
•
•
•
11

store type (walk-in store or internet retailer);
travel time to the store;
range of products;
whether the retailer is a small independent or a large reputable retailer;
the average price level;
whether the store offers free parking;
quality of service;
credit card discouragement practices (including surcharging credit card payments
at 2% or 5% and providing a discount for cash payments at 5% or 10%); and

For some focus goods, the attributes of the shops and the levels for this attributes were defined differently.
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payment options and availability of finance, including refusal of credit cards.12

Once respondents had selected the preferred shop from the pair, they were asked which of
the available payment methods they would use for making a purchase. The responses to
these conjoint questions were then used in order to estimate the utilities associated with the
different attributes that drive the choice of shop and payment method.13
3.1.1

Consumers shopping decisions

It is reasonable to assume that customers choose the payment method that gives them the
greatest benefit, and take into account the expected benefit from using this payment
method (including the impact of any discouragement practices) when choosing where to
buy. This suggests that these decisions are not independent, and should be analysed using
an integrated model of shop and payment method selection.
The alternatives available to consumers include each combination of shop and payment
option available. However, one would expect to observe different degrees of substitutability
between different alternatives. These can be captured using a nested logit choice model,
which allows, for example, the possibility that various cards might be closer substitutes for
each other than they are for cash.14 This is a possibility allowed for by the econometric
model; however, whether this is indeed the case is determined by the data used to estimate
the model.
In our analysis, we test for whether:

•

customers are more prepared to substitute payment methods for one another than
they are to switch to a different retail outlet; and

•

debit cards (and storecards/arranged finance if available) are closer substitutes for
credit cards than for other forms of payment.

A simple non-nested logit model would not allow us to examine these differing degrees of
substitutability. To illustrate this, suppose that there are two shops (say A and B), each
offering two payment methods (say 1 and 2). Suppose that the two shops and the utility of
using each payment method, are identical, so at that each shop is visited by 50% of
customers, and within each shop 50% of shoppers (or 25% of all customers) use each
payment method. Suppose now that using payment method 1 in shop A were made slightly
less attractive, for example by introducing a small surcharge. Fewer customers will now use
this option: some will switch to the other payment method in the same shop, whilst others
will switch to the other shop. However, a simple non-nested logit model of consumer choice
would predict that the share of each of the other shop/payment system options would

Note that in the context of repeated purchases, cardholders can be expected to know (or have a fairly accurate
expectations about) the characteristics of merchants they usually visit, including whether they accept credit
cards, or discourage their use. However, consumers may be generally unaware of the characteristics of other
merchants. Uncertainty about characteristics of competing merchants may result in higher costs associated to
switching merchants, due to research costs and the lack of information on the existence of any merchants with
the desired characteristics at all. In our analysis we abstract from imperfect information problems and confront
respondents with perfectly informed alternatives. However, one should bear in mind that perfect information is
likely to result in an overstatement of the likelihood of consumers switching merchants – even if consumers were
prepared to switch between two merchants with specified characteristics, it is not clear whether they would be
ready to leave their usual merchant if they were uncertain about the characteristics of alternative merchants.

12

13

More details about the survey can be found in the Annex.

14

More details about the estimated model can be found in the Annex.
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increase in proportion to their initial shares (which, in our example, would mean by the same
amount). Thus, a non-nested logit model would predict that of those customers who would
no longer use payment method 1 in shop A, two thirds would switch to shop B whereas only
one third would stay in shop A, but use payment method 2. Additionally, the non-nested
model would predict that half of the customers switching to shop B would be using payment
method 2 (thus switching both shop and payment method). This result is unintuitive given
that the reason for customers to switch would be the reduced utility from using payment 1
in the first shop. This equal substitutability between options is a property of the non-nested
model (built into the model’s assumptions) rather than a necessary feature of the consumers’
choices.
Conversely, the nested logit model allows us to represent the possibility that some options
may be closer substitutes than other options by nesting similar alternatives together.
Options within the same nest are closer substitutes than options in different nests.
Consequently, we allow for the possibility that different payments methods at a same
merchant are closer substitutes than the same or different payment methods at a different
merchant by nesting the alternatives at each merchant together. Similarly, we allow for the
possibility that cards be closer substitutes than card and cash or other payment methods by
sub-nesting card payment methods at each merchant together.
Although all decisions for merchant and payment method choice are made simultaneously,
it may be helpful to visualise the decision in the form of a decision tree, as shown in Figure 1.
Figure 1: Three-stage decision tree for merchant and payment method selection
1st stage

2nd stage

3rd stage
Credit card
(if available)

Card
Merchant 1
Cash/cheque

Debit card
(if available)
Store card
(if available)

Credit card
(if available)
Card
Merchant 2
Cash/cheque

Debit card
(if available)
Store card
(if available)

In the nested logit model, consumers decisions are modelled (recursively) as:
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•

the choice of alternatives within each nest, which depends on the attributes that
differentiate each alternative from the other alternatives in the nest, and

•

the choice of nest, which depends on the attributes which are common to all
alternatives in the nest (but different across nests) and the inclusive value of each
nest.

The inclusive value of each nest reflects the anticipated utility from choosing amongst the
alternatives within the nest. The impact of inclusive values on the choice of nest is
represented by the so-called nesting coefficients, which reflect the extent to which options
within a nest are closer substitutes for each other than options in a different nests. The
nesting coefficients are specific for each stage but common across nests in any given stage.
Where the nesting coefficient is equal to one, all options are equally substitutable; in this
case, there is no difference between using a nested and a non-nested model.15 Where the
nesting coefficient is significantly less than one, there are differing degrees of substitutability
between the alternative options, and these are captured in the specific nesting approach
used.16
We estimated the nesting coefficients together with the attribute utilities, using a fullinformation maximum likelihood (FIML) approach.17 Results show that the nesting
coefficient for card choice is not statistically significantly smaller than one for any of the
focus goods. Thus we reject the hypothesis that debit or store cards are closer substitutes for
credit cards than cash.18 We therefore reject our initial three-stage nesting specification; the
second and third stages can be collapsed into a single stage. Consequently, we have reestimated the model as a two-stage decision process, where alternatives are only nested
according to merchants. The corresponding decision tree for the two-stage model is shown
in Figure 2.

15

Algebraically, the nested model reduces to the same specification as the non-nested model.

It is worth pointing out once more that the nesting specification does not imply that decisions occur
sequentially, but only that there are different degrees of substitutability between the options at each of the
stages in this decision tree.

16

Traditionally such models have tended to be estimated using a multiple step procedure, estimating each nest
separately, primarily because of the computational complexity of estimating the entire model simultaneously.
We use the more sophisticated FIML approach as (a) it is more statistically efficient and (b) it allows us to test the
hypothesis that various options have differing degrees of substitutability. We have also estimated a simple nonnested model of choice of retail outlet, and found the results to be broadly similar.

17

18

This test of statistical significant is at the 5% level.
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Figure 2: Two-stage decision tree for merchant and payment method selection
1st stage

2nd stage
Credit card
(if available)

Merchant 1

Debit card
(if available)
Store card
(if available)
Cash/cheque
Credit card
(if available)
Debit card
(if available)

Merchant 2

Store card
(if available)
Cash/cheque

The estimates for the payment method nesting coefficients from the two-stage model are
statistically significantly smaller than one, suggesting that the two-stage nesting
specification is necessary to explain the data.
3.1.2

Nesting estimates

Table 1 reports the estimates and standard errors of the nesting coefficient for each focus
good. These results provide strong evidence of different forms of payment being closer
substitutes for each other than different retail outlets, i.e. other things equal, credit card
holders are more likely to switch to another payment method in a given shop than they
would be to use the same payment method in another shop if faced by actions by merchants
that reduced the utility of using a particular payment method (such as surcharging credit
card sales).
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Table 1: Two-stage model nesting coefficients
Coefficient for inclusive
value of payment methods

Standard error

A regular supply of groceries

0.50

0.05

A few groceries costing less then £15

0.27

0.07

CDs, books or DVDs/videos

0.33

0.05

Clothes

0.47

0.05

A restaurant meal

0.45

0.06

A snack in a café/pub/fast-food outlet

0.46

0.13

A package holiday or plane tickets

0.43

0.04

An electrical appliance

0.56

0.04

3.1.3

Model validation: prevalence of credit card use

We can use our model to predict, for each one of the focus goods, the choice of payment
method in any given shop as follows:

•

assuming that the volume of transactions carried out by each respondent is equal,
the expected share of transactions made by credit card users and paid for by credit
card is equal to the estimated probability of using a credit card in the selected shop;

•

the total share of transactions paid for by credit card then needs to be adjusted
downward, taking account of the fact that only a certain proportion of customers in
the country hold a credit card. About 60% of the UK population owns credit
cards.19 Assuming that the proportion of transactions carried out by credit card
holders in any given shop is equal to the proportion of credit card holders in the
population, we can estimate the proportion of transactions paid for by credit card
as the estimated proportion of transactions carried out by credit card holders and paid
for by credit card times the proportion of credit card holders.

Estimate for 2001. Source: APACS (Association for Payment Clearing Systems), Consumer Payments Survey,
Digest of Statistics 2002, August 2002). A further assumption is that the proportion of customers visiting a
particular shop holding a credit card is the same as the proportion of credit card holders in the population at
large. If the value of the average purchase made by credit card holders were larger than the average transaction
value for non-credit card holders, this downward adjustment would have to be somewhat smaller.
19
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Table 2 compares credit card transaction shares predicted using our model with actual credit
card transaction shares obtained using data available from APACS for 2001.20 Our model
performs well, with the credit card transaction shares in a shop in absence of
discouragement practices predicted by the model according closely to actual average shares
derived from APACS data. The only significant exceptions are due to incomparability in the
retail categories used:

•

In our model we split groceries into two categories depending on the value of the
purchase (a regular supply of groceries, with an average reported transaction value
of £57, and a few groceries costing less than £15), whilst APACS data is only available
for groceries as a whole. However, the actual share of grocery transactions paid for
by credit card is consistent with our estimates, as:
1. the share of grocery transactions paid for by credit cards given by the
APACS data lies between the shares for the two separate grocery
subcategories predicted by our model, consistent with the overall share
being a weighted average of these;
2. our model predicts a smaller share of credit cards for a few groceries
costing less than £15 and a larger share for a regular supply of groceries,
consistent with the pattern observed with the other six goods that
those with higher values have larger shares of transactions paid for by
credit card;

•

Similarly, APACS does not provide separate data for restaurants and cafés/snack
bars. Again, our estimates are consistent as the actual share of transactions paid for
by credit card given by the APACS data is smaller than our prediction for a
restaurant meal, but larger than our prediction for a snack in a café/pub/fast-food
outlet.

APACS (Association for Payment Clearing Systems), Consumer Payments Survey, Digest of Statistics 2002, August
2002.

20
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Table 2: Default share of credit card transactions in absence of discouragement practices

Good

APACS category

Value of
payments above
£1 (£millions)

Value of
payments on
credit/charge
cards above £1
(£millions)

Share of credit
card transactions
(%) from APACS

A regular supply of groceries

Expected share
of credit card
transactions for
credit card
holders

Expected share
of credit card
transactions for
all customers21

29%

17%

17%

10%

Supermarkets (goods) + other
food/grocers shop

93,823

CDs, books or DVDs/videos

Other shop

40,893

8,565

21%

36%

21%

Clothes

Clothing shop

9,304

2,055

22%

40%

24%

35%

21%

21%

13%

A few groceries costing less
than £15

15,444

16%

A restaurant meal
A snack in a café/pub/ fastfood outlet

Restaurant/café/ snack bar

12,938

2,041

16%

A package holiday or plane
tickets

Travel agents (holidays) + airline, railway,
bus, coach, taxi, car rental company
(holidays)

19,151

7,208

38%

69%

42%

An electrical appliance

Electrical/tv/radio shop

7,256

2,799

39%

62%

37%

21

Assuming that the proportion of transactions carried out by credit card holders is equal to the proportion of credit card holders (60%).
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3.2 Importance of shop attributes in consumers’ choices
The results from the discouragement survey can be used to predict the choices of credit card
holders between a given pair of retail outlets and their choice of payment method, and how
these choices respond to changes in the attributes of retail outlets. In interpreting the
results presented below, it is important to bear in mind that retail outlets are otherwise
identical in every respect, and customers are perfectly informed about the particular
characteristics of shops.
Table 3 shows how the probability of choosing between shops with otherwise identical
attributes would respond to changes in particular attributes, such as introducing a
surcharge, reducing prices or improving service. In the base case22, where all attributes are
equal, each shop would be chosen with a probability of 50%. The impact of each attribute
on the probability of choosing the merchant is evaluated with respect to the probability of
choosing the merchant in the base case.
Looking at the impact of non-acceptance of cards (both debit and credit cards), we find that
card acceptance is an important factor in the choice of shop only for large transactions
(holidays or plane tickets and electrical appliances). Card acceptance is much less important
for medium value transactions (e.g. a regular supply of groceries, clothes and restaurant
meals), and plays almost no role for small transactions (like CDs, books or DVDs/videos,
snacks, or a few groceries). Except in the case of large-ticket items the impact of card
acceptance on shop choice is generally smaller than the impact of a 5% price discount,
increases in range, offering free parking or being closer to the customer.
As one would expect, the effect of a credit card surcharge is much smaller than the impact of
ceasing to accept cards altogether. Thus, surcharging credit card use would appear to be a
more attractive option for merchants than ceasing to accept altogether. The impact of
surcharging credit card transactions on the probability of choosing to purchase from a retail
outlet is small (except in the case of large-ticket items, where the added benefits from using
a credit card are significant). Generally, the effect of credit card surcharges is dwarfed by the
impact of cash discounting (for cash discounts to have this effect in attracting consumers,
these would need to be known by consumers rather than being offered only to credit card
users at the moment of payment). Minimum purchase requirements have a negligible
impact on shop choice.
Small price differences (2%) have little impact on shop choice, but larger price differences do.
As expected, the effect of price differences is always larger than the impact of cash discounts,
as the former will attract both cash users and card users.

The base case was specified as follows: A walk-in store, accepting cash and cards without discouragement
(including surcharging, discounting or minimum purchase requirements), offering a limited range and providing
friendly/knowledgeable service, being a well-known and reputable retailer not more than 10 minutes away and
offering free car parking facilities.

22
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Table 3: Percentage point change in the probability of choosing a shop (from 50%)

A regular supply
of groceries

A few groceries
costing less than
£15

CDs, books or
DVDs/videos

Clothes

A restaurant
meal

A snack in a
café/pub/ fastfood outlet

A package
holiday or
plane tickets

An electrical
appliance

Does not accept cards

-13.1%

-3.0%

-8.7%

-13.5%

-12.6%

-5.5%

-23.6%

-22.0%

2% surcharge on credit card transactions

-2.4%

-0.9%

-2.1%

-4.2%

-2.7%

-1.4%

-4.9%

-7.2%

5% surcharge on credit card transactions

-3.6%

-1.0%

-2.7%

-5.3%

-3.6%

-1.7%

-9.1%

-10.7%

5% discount for cash

10.1%

5.2%

7.3%

11.1%

9.8%

6.8%

10.8%

13.1%

10% discount for cash

24.3%

16.4%

16.1%

25.4%

20.6%

12.9%

22.9%

28.9%

n/a

-0.5%

n/a

n/a

n/a

-0.1%

n/a

n/a

Generally about 2% cheaper

0.0%

1.4%

0.0%

0.0%

0.0%

0.0%

0.5%

1.0%

Generally about 5% cheaper

17.8%

17.7%

14.8%

23.6%

13.6%

8.7%

21.2%

22.0%

Average (relative to limited) range

29.5%

21.3%

20.8%

30.8%

31.6%

28.3%

25.7%

20.9%

Extensive (relative to limited) range

21.6%

12.2%

12.9%

22.7%

28.1%

26.0%

10.1%

8.0%

Basic service

-2.3%

0.0%

-3.0%

-2.6%

-17.8%

-18.3%

-20.9%

-8.2%

Small Independent retailer

-9.8%

-8.1%

-2.7%

-6.1%

-1.4%

1.2%

-6.4%

-7.9%

20 (relative to 10) mins away

-13.7%

-24.3%

-8.5%

-6.1%

-8.5%

-16.6%

0.0%

-0.2%

40 (relative to 10) mins away

-32.1%

-41.0%

-21.4%

-14.7%

-21.6%

-32.8%

-2.1%

-5.7%

No car park

-24.8%

-19.2%

-11.5%

-20.5%

-18.8%

-18.8%

-5.2%

-14.4%

n/a

n/a

n/a

n/a

n/a

n/a

n/a

0.8%

Minimum purchase

Storecard/arranged finance available
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As noted above, the estimates presented in Table 3 need to be interpreted very carefully as
they are based on the assumption that:

•

merchants are perceived by consumers to be identical with respect to all
characteristics other than the one explicitly specified as being different; and

•

consumers are perfectly informed about the differences between merchants.

As a result, the impact of differences in attributes tends to be over-stated. In particular, if
customers do not have perfect information about the characteristics of other merchants,
they can be expected to be more reluctant to switch to another retailer if a particular
merchant started to discourage the use of credit card as the benefits from doing so would be
uncertain. Other merchants may not offer the same quality, or charge higher prices, or offer
less service, or also engage in discouragement of credit card sales.
This effect is apparent if one looks at the implied price elasticity of demand, and the
corresponding retail margins. We can estimate the price elasticity of credit card users by
dividing the percentage increase in sales that would result from a 5% increase in prices (with
respect to the base case). If we assume that non-credit cardholders are equally price
sensitive as credit cardholders, we can compute price elasticity estimates and the implied
retail margins that such elasticities would allow for. These are shown in Table 4. The
estimated retail margins appear to be rather low – for example, the Annual Retail Trade
Survey undertaken by the US Census Bureau, which provides detailed information on gross
margins, reports margins in the range of 20% to 40%23, which would correspond to
elasticities of around – 4 to -1.5. The over-estimation of customers’ price responsiveness is
likely to be the result of perfect information about differences in prices charged by different
merchants together with the lack of any other differentiation in shop characteristics; in
reality, the uncertainty about prices charged by other merchants (or other merchant
attributes) means that consumers’ propensity to switch between merchants is likely to be smaller
than suggested in the survey.

23
See US Census Bureau, Annual Benchmark Report for Retail Trade and Food Services: January 1992 through March
2003, April 2003, Table 7.

April 2011

23

How strong are merchant constraints on interchange fees?

24

Table 4: Price elasticity estimates, and implied retail margins
Retail sector

Estimated price elasticity

Implied retail margin

A regular supply of groceries

-7.1

12%

A few groceries costing less than
£15

-7.1

12%

CDs, books or DVDs/ videos

-5.9

14%

Clothes

-9.4

10%

A restaurant meal

-5.4

16%

A snack in a café/pub/ fast-food
outlet

-3.5

22%

A package holiday or plane tickets

-8.5

11%

An electrical appliance

-8.8

10%

3.3 Response to anticipated discouragement practices
Table 5 summarises the impact of different forms of discouragement on credit card holders’
probabilities of choosing a shop and of using particular payment methods within the
selected shop. Again in the interpretation of results one needs to bear in mind that the
impact of discouragement practices on shop choice is likely to be overstated as a result of
perfect information and the lack of any other differentiation between outlets.
In most cases merchants can reduce the share of credit card transactions by credit card
holders within their store very substantially by either surcharging credit cards or giving
discounts for cash. At the same time, the impact on shop choice is relatively limited, even in
a situation where respondents are perfectly informed about differences in terms or
discouragement behaviour.

A few
groceries
costing
less than
£15

A regular supply of
groceries

Table 5: Impact of discouragement on use of payment methods by credit card holders

April 2011

Probability of
choosing shop

Probability of
using a credit
card

Probability of
using a debit
card

Probability of
using cash

Base case
2% surcharge on credit
card transactions
5% surcharge on credit
card transactions

50%

29%

37%

34%

48%

14%

45%

41%

46%

5%

50%

45%

5% discount for cash

60%

13%

16%

71%

10% discount for cash

74%

3%

4%

92%

Base case
2% surcharge on credit
card transactions

50%

17%

19%

64%

49%

5%

22%

73%

24

Probability of
using a credit
card

Probability of
using a debit
card

Probability of
using cash

5% surcharge on credit
card transactions

49%

4%

22%

74%

5% discount for cash

55%

8%

9%

84%

10% discount for cash

66%

1%

1%

97%

Minimum purchase

49%

10%

21%

69%

Base case
2% surcharge on credit
card transactions
5% surcharge on credit
card transactions

50%

36%

30%

34%

48%

17%

39%

45%

47%

11%

42%

48%

5% discount for cash

57%

15%

12%

73%

10% discount for cash

66%

5%

4%

91%

Probability of
choosing shop

Probability of
using a credit
card

Probability of
using a debit
card

Probability of
using cash

Base case
2% surcharge on credit
card transactions
5% surcharge on credit
card transactions

50%

40%

29%

31%

46%

13%

42%

45%

45%

5%

46%

49%

5% discount for cash

61%

15%

11%

73%

10% discount for cash

75%

4%

3%

93%

Base case
2% surcharge on credit
card transactions
5% surcharge on credit
card transactions

50%

35%

34%

32%

47%

17%

43%

40%

46%

10%

47%

44%

5% discount for cash

60%

14%

14%

72%

10% discount for cash

71%

5%

5%

90%

Base case
2% surcharge on credit
card transactions
5% surcharge on credit
card transactions

50%

21%

17%

62%

49%

11%

19%

70%

48%

8%

20%

72%

5% discount for cash

57%

12%

10%

79%

10% discount for cash

63%

7%

6%

88%

Minimum purchase

50%

20%

17%

62%

Base case
2% surcharge on credit
card transactions
5% surcharge on credit
card transactions

50%

69%

21%

9%

45%

51%

34%

15%

41%

28%

50%

22%

5% discount for cash

61%

25%

8%

67%

10% discount for cash

73%

7%

2%

91%

A restaurant meal

Clothes

CDs, books or DVDs/
videos

Probability of
choosing shop

A snack in a café/pub/ fastfood outlet

25

A package holiday or
plane tickets
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An electrical appliance
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Probability of
choosing shop

Probability of
using a credit
card

Probability of
using a debit
card

Probability of
using cash

Base case
2% surcharge on credit
card transactions
5% surcharge on credit
card transactions

50%

62%

19%

18%

43%

36%

33%

31%

39%

17%

42%

40%

5% discount for cash

63%

24%

7%

69%

10% discount for cash
Storecard/
arranged finance
available

79%

6%

2%

92%

51%

59%

18%

17%

If we assume that the shop choice probabilities of non-credit card holders is unaffected by a
surcharge on credit card transactions, we can compute the impact of a surcharge on credit
card sales in total, and on credit card sales at a given merchant. However, the response of
non-credit card holders to other attributes that affect them, for instance discounts for cash, is
unknown, and therefore it is not possible to compute the impact of a cash discount or a
general price reduction, for example, on total sales and credit card sales.
We use the model to look at how surcharging would affect the choice between two
otherwise identical shops. Table 6 shows the estimated impact of a surcharge on a particular
merchant’s total transactions and credit card transactions, obtained by applying the
response predicted by our model to credit card holders (60% of customers24) and assuming
that the behaviour of non-credit card customers remains unchanged. Dramatic falls in credit
card sales are accompanied by modest or negligible falls in total sales by the merchant:

24

•

a surcharge of 2% on credit cards more than halves credit card sales for all
goods other than package holidays or plane tickets, whilst the fall in total sales
is rarely greater than 5% and always less than 10%;

•

a surcharge of 5% on credit cards dramatically deters credit card usage, the
share of sales being paid for by credit cards falling below 10% for all goods
other than package holidays or plane tickets, with a fall in total sales usually less
than 10% and never exceeding 15%.

See footnote 19 above.
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Table 6: Impact of surcharge on merchants’ total and credit card sales25
Base case

2% surcharge on credit card transactions

5% surcharge on credit card transactions

Estimated %
change in total
sales

Estimated
share of
transactions
made by credit
card in shop

Estimated %
change in
credit card
sales at the
merchant

Estimated %
change in total
sales

Estimated
share of
transactions
made by credit
card in shop

Estimated %
change in
credit card
sales at the
merchant

Probability of
choosing shop

0.49

-3%

8%

-55%

0.48

-4%

3%

-84%

10%

0.49

-1%

3%

-71%

0.49

-1%

2%

-77%

0.50

21%

0.49

-3%

10%

-55%

0.48

-3%

6%

-72%

Clothes

0.50

24%

0.47

-5%

8%

-69%

0.47

-6%

3%

-89%

A restaurant meal

0.50

21%

0.48

-3%

10%

-53%

0.48

-4%

6%

-74%

A snack in a café/pub/ fastfood outlet

0.50

13%

0.49

-2%

6%

-50%

0.49

-2%

5%

-61%

A package holiday or
plane tickets

0.50

42%

0.47

-6%

30%

-33%

0.45

-11%

16%

-67%

An electrical appliance

0.50

37%

0.46

-9%

20%

-50%

0.44

-13%

9%

-78%

Probability of
choosing shop

Estimated
share of
transactions
made by credit
card in shop

Probability of
choosing shop

A regular supply of
groceries

0.50

17%

A few groceries costing
less than £15

0.50

CDs, books or DVDs/
videos

Assuming 60% of customers own a credit card. Source: estimate for credit card penetration amongst UK adult population, 2001; APACS (Association for Payment Clearing
Systems), Consumer Payments Survey, Digest of Statistics 2002, August 2002.

25
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These results show that buyers are indeed much more likely to switch to another payment
method when confronted with surcharging than they are to switch to another shop. For
the majority of sectors, the reduction in credit card sales at a merchant introducing a 2%
surcharge is between 14 and 25 times as large as the reduction in that merchant’s total
sales. For sectors where the ability to pay by credit card is highly valued (e.g. large-ticket
items), the loss in credit card sales exceeds the loss in total sales by a factor of 5, whereas in
other sectors where credit cards are not a particularly important means of payment the
impact on credit card sales from surcharging is 70 times as large as the impact on total
sales. This is in line with theoretical predictions based on the assumption that merchants
are setting their prices so as to maximise profits, and a typical retail margin of around 30%.
Overall, this suggests that surcharging credit cards is a very effective means of migrating
credit card sales to other payment methods at the same merchant.
For the avoidance of doubt, we should stress that the results in Table 6 do not allow one to
draw any conclusions with regard to the profitability of surcharging, or other forms of
discouragement, from the perspective of the merchant.
First, the results in Table 6 are likely to overstate the impact of surcharging on total sales
because of the set-up of the survey. The calculation of the impact on total sales is based
on the implicit assumption that customers have the choice of another shop with otherwise
absolutely identical attributes, and are perfectly informed about the alternative choices
(which is not only unrealistic, but inappropriate in the case where merchants can be
expected to respond in a similar way to changes in MSCs). Less than perfect information,
and differentiation between merchants according to other attributes is likely to reduce the
extent to which customers would switch to an alternative retailer in response to
discouragement.
Second, the results in Table 6 indicate the response to a surcharge of a given magnitude
without any corresponding adjustment of other prices. Thus, they:

•

do not take account of the fact that surcharging credit card sales would allow
the merchant to reduce the price of cash sales, thereby attracting additional
customers from other, non-surcharging merchants who would charge more
for cash sales as a result of spreading the cost of credit card acceptance over
all prices;26

•

do not reflect the optimal surcharge level in response to a given difference in
the cost of accepting credit cards and other forms of payment (and do not, in
fact, consider the level of such cost differences at all). 27 In practice,
merchants can be expected, and are seen, to adopt discouragement
strategies that minimise the impact on total sales, such as surcharging only
some transactions, or imposing minimum purchase requirements rather than
surcharges.

The results in Table 6 show, however, that across the board, discouragement strategies
have a significant impact on the choice of payment system: the large majority of
customers would respond by paying with another form of payment rather than continuing
Additionally, this does not take account of the fact that the proportion of credit card transactions for
merchants not discouraging credit card use would naturally increase, leading to an increase in the cost of units
sold. This might in turn force the prices charged by non-discouraging merchants to increase, thus migrating
some of the sales (specially cash sales) to discouraging merchants due to the price difference.

26

In fact, the profit-maximising surcharge in combination with the corresponding reduction in cash prices
implies that the move from a non-surcharging to a surcharging regime does not entail any loss in total sales.
27
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to make the purchase with a card, or switch to another merchant. These results indicate
clearly that the impact of discouragement on the credit card scheme is much larger than
the impact on the retailer engaging in discouragement. This contradicts any claim that
merchants are captive, rather limiting the possibilities of the scheme to raise the MIF.

4 Conclusions
Merchants have at their disposition a substantial set of tools for affecting their customers’
choice of payment method. This means that merchant resistance to higher MSCs is in all
likelihood more pronounced than would be the case if the only option that a merchant
had to avoid a high-cost payment system would be not to accept that payment method
altogether.
Economic theory suggests that, in the absence of transaction costs of charging different
prices or steering customers towards particular payment systems, merchants will always
be better off if they reflect differences in the cost of accepting different forms of payment
(net of transactional benefits they obtain) in the form of differences in the prices that their
customers have to pay when using different payment methods. Charging uniform retail
prices or refraining from discouragement yields lower profits. As we have shown, there are
gains from surcharging. These gains are higher the lower the diversion ratio (i.e. the fewer
sales would be lost to competitors) and the higher the absorption ratio (i.e. the more sales
would be retained by the merchant, but paid for with the payment method whose use the
merchant wishes to encourage). The general lesson is that the decision of merchants to
differentiate prices according to the method of payment used by a customer is
endogenous, and depends on the cost of price differentiation on the one hand, and the
differences in the cost of accepting different payment methods on the other. This creates
what von Weizsäcker (2003) has called an ‘absorption range’, i.e. a range of cost differences
between accepting different forms of payment which merchants find it profitable not to
pass through in the form of different retail prices. As long as the cost to merchants of
accepting cards (net of direct benefits) is not too different from the cost of accepting other
forms of payment, changes in merchant discounts will not lead to changes in retail prices.
However, this absorption range is likely to be limited. Empirical evidence supports the
view that surcharging (or generally discouraging the use of credit cards at the point of
sale) would lead to a significant reduction in credit card sales. However, rather than being
lost to the merchant these lost credit card sales will mainly be replaced by sales paid for
with another payment method at the same merchant. This means that the diversion ratio
is low, and the absorption ratio is high: customers are much more likely to switch to an
alternative payment method than they are to switch to another retail outlet in response to
being confronted with surcharging (or other forms of discouragement). Gains from
surcharging increase rapidly as the difference between the cost of accepting cards and
accepting other payment methods increases. This imposes a powerful constraint on the
MSC, and thus on the interchange that can be used by a four-party payment card network
in order to boost its transaction volumes. We believe that the strength of this competitive
constraint is largely ignored.
In light of merchants’ ability to steer their customers’ choice of payment, the case for any
intervention that is aimed at establishing merchant service charges that ensure ‘merchant
indifference’ is dubious. Apart from the fact that this ‘merchant indifference’ benchmark
(or the ‘tourist test benchmark’, as it has previously been called28) is not the correct

28

See European Commission (2009).
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benchmark from a theoretical perspective, as shown by Rochet and Tirole (2007)29, there
are numerous practical problems that suggest that the application of any such benchmark
will lead to distortions.
This is because the merchant indifference MSC for payment cards is ultimately aimed at
eliminating usage externalities that arise from the fact that the customer’s choice of
payment method imposes costs on the merchant that are not taken into account by the
customer when selecting how to pay. An MSC is set at a level that leaves the merchant
indifferent between accepting cards and another form of payment, such as cash, so that
the customer’s choice does not give rise to an external effect.30 This notion of merchant
indifference between accepting cards and cash, and its implication for the merchant
service charge (MSC, often also referred to as merchant discount) and thus the level of
interchange, is embodied in the so-called ‘tourist test’: “suppose the buyer in question is a
tourist, who will never patronize the store again in the future and shows up at the cash
register with ostensibly enough cash to pay the wares. The merchant discount passes the
tourist test if the retailer is willing to allow this consumer to pay by card, or equivalently if
accepting the card does not increase the retailer’s operating costs.” (Rochet and Tirole,
2007, p 7)
The magnitude of these costs depends on the MSC charged to the merchant, and the
transactional benefits obtained by the merchant. However, these transational benefits are
likely to vary substantially across transactions of different size, different sectors and even
across different merchants within a particular sector. Put differently, usage externalities
are specific to each particular transaction. Merchants may vary systematically in relation to
the transactional benefits they obtain from card acceptance, and even for a single
merchant these transactional benefits may vary systematically with the size and type of
transaction. This would seem to imply that, in order to achieve full internalisation of usage
externalities, the appropriate MSC level, and thus the appropriate level of interchange,
might have to vary from merchant to merchant, and potentially from transaction to
transaction. Given that such differentiation is not possible, it is clear that there will be
winners and losers amongst merchants and their customers from introducing a cap on
interchange that is based on the notion of merchant indifference for the ‘average’
transaction at the ‘average’ merchant (where ‘average’ means averaged across all
merchant types and retail sectors).
Moreover, it is far from clear that one should discard all ‘business stealing’ effects
associated with card acceptance as not being relevant. For example, card acceptance is
only one way in which merchants can attract business away from their competitors, and a
merchant’s decision on how much to invest in various other forms of attracting business
(price cuts, improvements to service quality, advertising etc.) is likely to depend on their

As Rochet and Tirole (2007) have demonstrated, the tourist test can produce false positives and false
negatives in the case where issuer margins vary with the level of interchange fee. The tourist test also fails to
provide an accurate benchmark when considering the impact that issuer profits may have in the longer term
on issuer competition (e.g. through entry or innovation).

29

An alternative justification for this condition has been proposed by Farrell (2006) under the heading of the
‘customer choice criterion’ which ‘requires that the merchant’s total acceptance costs, including merchant-side
processing costs and merchant discounts as well as less tangible convenience and security benefits should be
equal across payment instruments’. As Farrell points out, his criterion is not a welfare-based criterion, but one
derived from the principle that the benefits from competition are linked to unbiased customer choice.
Because merchants largely ‘internalise’ the impact of different cardholder charges, their acceptance choices are
closely linked to the joint benefits to merchants and customers arising from the use of cards. By contrast,
cardholders are guided only by the benefits that accrue to them, so that as a result the choice of payment
methods is biased in favour of the method most preferred by the customer unless merchants are indifferent
with regard to the payment method choice of their customers.
30
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relative cost. Thus, by setting MSCs at their tourist test level, merchants would enjoy the
added benefit of attracting customers by accepting cards without having to pay for this
benefit, which might on the one hand have the effect of increasing card acceptance above
its socially optimal level, and on the other hand distort merchant choices of how to attract
customers. As a result, merchants may spend less on improving other aspects of their
service that might ultimately be more highly valued by customers.
Combined with the practical difficulties in establishing the cost of alternative payment
systems31 and measuring transactional benefits,32 and in light of the fact that the social
cost of using different payment systems differ from their private cost (and do so to a
varying extent across payment systems)33 it is far from clear that an intervention that is
aimed at removing the perceived disadvantage for merchants that arises from their
presumed inability to steer their customers’ choice of payment method is not doing more
harm than good. There is no obvious reasons why regulatory authorities should be in a
better position than merchants to steer the behaviour of users towards an “efficient” use of
payment instruments.

31
See, for example, De Nederlandsche Bank (2004), Brits and Winder (2005), Banque Nationale de Belgique
(2005), or Bergman et al. (2007). The German Bundesbank has recently announced that it would cancel its
participation in an EZB study on payment system costs because the large variation in data returns would not
permit one to draw reliable and meaningful conclusions (see Bundesbank Newsletter “Zahlungsverkehr und
Wertpapierabwicklung” of 4/12/2010,
http://www.bundesbank.de/download/zahlungsverkehr/201012_newsletter_zv.pdf).

It is well established, for example, that both the costs of accepting different forms of payment, and the
prevalence of their use, vary systematically with transaction size. Cash is more commonly used for transactions
of low value, while payment cards are more commonly used for transactions of greater value, and this
difference correctly reflects that cash is cheaper for lower-value transactions (although there is a substantial
over-use of cash), as the cost of cash to merchants is predominantly variable and driven by transaction value,
while the costs of electronic payment methods (excluding merchant service charges) are mostly fixed or driven
by the number of transactions, as they relate to POS terminal equipment and leased telecommunications lines
or staff time, but largely unrelated to transaction value ( see Bergman et al., 2007).
32

33

See Garcia-Swartz et al. (2006)
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Annex: Details about the survey and the estimated model
A total of 1,031 face-to-face interviews, using Computer Assisted Personal Interviewing (CAPI), were conducted
by Taylor Nelson Sofres (TNS) between 28 July and 10 August 2003. Respondents had to be 18 years or older
and have personal credit cards. Quotas were set on gender, age and social grade in order to ensure a
nationally representative sample. As a result, we can conduct our analysis without the need to re-weight our
sample. Respondents were interviewed in their homes and sampled using a random location method. Five
respondents (about 0.5%) have been dropped because they were indifferent with regard to the options
presented in all conjoint questions, leaving a total sample of 1,026 respondents.
Different types of purchases were defined with reference to eight particular goods. Each respondent was faced
with questions focusing on one of these eight goods (we call this the focus good). The focus good is
determined by

•

asking respondents which of the eight goods or services listed above they had bought in the
previous six months, or were likely to buy in the following six months; and

•

picking one of the goods the respondent had bought within the previous six months, or was likely
to buy within the next six months, at random.

Each questionnaire include conjoint questions about the choice between shops with different characteristics
(including the extent to which they engage in discouragement practices).
Table 7 shows the proportions and absolute frequencies of respondents identifying each of the eight goods as
a likely purchase, and the proportion and absolute frequencies of respondents for which that good was
selected as the focus good.
Table 7: Likely purchase and focus good
Good

Respondents for which the
good was the focus good

Respondents for which the
good was a likely purchase

%

Number

%

Number

A regular supply of groceries

16.1%

165

76.6%

786

A few groceries costing less
than £15

10.4%

107

55.2%

566

CDs, books or DVDs/videos

13.5%

138

61.3%

629

Clothes

14.5%

149

78.9%

810

A restaurant meal

11.5%

118

67.3%

690

A snack in a café/pub/fast-food
outlet

9.7%

99

55.4%

568

A package holiday or plane
tickets

10.9%

112

40.4%

414

An electrical appliance

13.5%

138

30.8%

316

Total

1,026

Respondents were asked about how they typically went about shopping for the focus good. Their responses
indicate that many purchases are made from a retail outlet that is frequently visited. In the cases of CDs, books,
DVDs/videos and of clothes, similar numbers of respondents said they would look around for the best deal as
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would go to a frequented store. Only in the case of large ticket, one-off purchases such as holidays, flights and
electrical goods, would the large majority of respondents look around for the best deal.
For the focus good, each respondent was asked about his preference between two shops, with attributes
chosen from the relevant table below, structured as shown in Table 8. Once respondents had selected the
preferred shop, they were asked which payment method they would choose for their purchase.
Table 8: Structure of attributes

Internet/mail order

Discouragement

Store type
Travel time
Walk in store
Parking
Quality of service
Payment options

Cards not accepted
Cards accepted

Discouragement

Range
Brand
Price
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34

How strong are merchant constraints on interchange fees?

35

Typical conjoint question:

Imagine you were shopping for GOOD.
you prefer? *

Shop* A

Which shop would

Shop* B

5 minutes away

15 minutes away

Own free car park

No car park

Payment Accepted:
Cash, cheque only.

Payment accepted: Cash,
Cheque, Credit card,
debit card.

Shop* A

Indifferent
Shop* B

(If selected shop accepts cards)
How would you choose to pay

•
•
•
•

Credit Card
Debit Card
Cash/Cheque/other
Storecard/arranged finance (only if store
accepts storecard/arranges finance)

*Note: For a restaurant meal/a snack in a café/pub/fast-food outlet, replace
“shopping” with “going” and “shop” with “place”.
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Table 9 : Shop Attributes for: regular supply of groceries; CDs, books or DVDs/videos; clothes; package
holiday or plane tickets.
Attribute
Store type

Payment options

Level
Walk in store

Internet/mail order 3
day delivery time

Cash and Cheque only
(Only for Walk in
stores)

Cash, Cheque, Credit
and debit card
(Only for Walk in stores)

Discouragement

Credit and debit card
only
(Only for Internet/mail
order stores)

(Only if cards accepted, one only in each conjoint pair)

Surcharge %

0

2

5

Discount for cash %

0

5

10

(Base is blank)

Usually about 2%
cheaper

Usually about 5%
cheaper

Limited

Average

Extensive

Quality of service
(Only if walk in store)

No sales assistance

Knowledgeable sales
assistance

Brand

Small independent
retailer

Well known reputable
retailer

Travel time
(Only if walk in store)

10 min

20 min

Parking
(Only if walk in store)

Own free car park

No car park

Price
(Only on one side)
Range/choice

April 2011
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Table 10 : Shop Attributes for a few groceries costing less than £15; a snack in a café/pub/fast-food
outlet.
Attribute
Payment options

Level
Cash and Cheque only

Discouragement

Cash, Cheque, Credit
and debit card

(Only if cards accepted, one only in each conjoint pair)

Surcharge %

0

2

5

Discount for cash %

0

5

10

Minimum purchase £

0

10

(Base is blank)

Usually about 2%
cheaper

Usually about 5%
cheaper

Limited

Average

Extensive

Quality of service

No sales assistance

Knowledgeable sales
assistance

Brand

Small independent
retailer/outlet

Well known reputable
retailer/outlet

10 min

20 min

Own free car park

No car park

Price
(Only on one side)
Range/choice

Travel time
Parking

40 min

Table 11 : Shop Attributes for a restaurant meal
Attribute
Payment options

Level
Cash and Cheque only

Discouragement

Cash, Cheque, Credit
and debit card

(Only if cards accepted, one only in each conjoint pair)

Surcharge %

0

2

5

Discount for cash %

0

5

10

(Base is blank)

Usually about 2%
cheaper

Usually about 5%
cheaper

Limited

Average

Extensive

Basic service

Friendly amenable
service

Small independent
outlet

Well known reputable
outlet

10 min

20 min

Own free car park

No car park

Price
(Only on one side)
Range/choice
Quality of service

Brand

Travel time
Parking

April 2011

40 min
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Table 12 : Shop Attributes for electrical appliances.
Attribute

Level

Store type

Payment options

Walk in store

Internet/mail order 3
day delivery time

(Only for Walk in stores, 4 levels)
Cash and
Cheque
only

Discouragement

Cash and
Cheque
only,
storecard
/arrange
d finance

Cash,
Cheque,
Credit
and debit
card

Cash,
Cheque,
Credit
and debit
card,
storecard
/arrange
d finance

Credit and debit card
only
(Only for Internet/mail
order stores)

(Only if cards accepted, one only in each conjoint pair)

Surcharge %

0

2

5

Discount for cash %

0

5

10

(Base is blank)

Usually about 2%
cheaper

Usually about 5%
cheaper

Limited

Average

Extensive

Quality of service
(Only if walk in store)

No sales assistance

Knowledgeable sales
assistance

Brand

Small independent
retailer

Well known reputable
retailer

Travel time
(Only if walk in store)

10 min

20 min

Parking
(Only if walk in store)

Own free car park

No car park

Price
(Only on one side)
Range/choice

40 min

Each respondent must be asked a sufficiently large number of questions to allow for the estimation of the
value associated with each attribute. The conjoint questions are grouped in five sections:

•
•
•
•
•

price, range, service, brand, travel time and parking attributes;
surcharge discouragement attribute;
payment options and minimum purchase attributes;
discount for cash discouragement attribute; and
store type attribute and questions with all attributes varying.

Relevant attributes specified vary across goods as set out above. Therefore, the number of questions in each
group depends on the good.
In order to limit the number of questions, respondents were not asked questions where the answers were
implied by answers to previous questions, making reasonable assumptions about monotonicity of attribute
utilities.
For example, if a respondent selects one shop in response to a small price discount (2%), it is reasonable to
assume that this respondent would make the same selection when faced with a 5% discount, all other
attributes being unchanged. Therefore, respondents reacting to a 2% discount do not need to be asked about
their reaction to a 5% discount. However, if the respondent did not select the shop offering the 2% price
discount, a offering a 5% discount might affect the response and therefore a further question was asked.
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We have assumed monotonicity for the following attributes:

•
•
•
•

price level;
cash discount;
credit card surcharge; and
travel time to the store.

As a result, different respondents were faced with a different number of questions. More specifically, those
who were most sensitive to any of the above attributes were asked fewer questions than those less sensitive.
When pooling responses, this difference in the number of questions needs to be corrected for in order to avoid
biased results, and we have included the implied answers with regard to shop choice where one question was
suppressed for a respondent34. This process ensures that we use data for the same number of questions for
each respondent.
The initial three-stage nested multinomial logit model with choice of retail outlet, choice between cards and
cash/cheque, and choice between cards should not be interpreted as one of sequential choice, but rather a
means of capturing varying degrees of substitutability between different options. The model is somewhat
complicated by the fact that not all payment options are accepted in all cases.
We consider the three stages in reverse order.
The third stage choice depends on the utility of each type of card. We model this utility as a constant utility for
the payment method (where the constant utility for debit is taken as the reference, and is normalised to zero)
plus the utility/disutility from the shop’s discouragement practices that affect that method. Thus, the utilities
associated with each payment method are

u (cc) = α cc + β sur1 sur1 + β sur2 sur2 + β mp mp ;

where

β sur , β sur ≤ 0
1

2

u (dc ) = 0 (normalisation only)
u ( sc) = α sc ;
where cc is credit card, dc debit card, sc store card, sur are the surcharge attributes (levels 1 and 2 being
2% and 5% respectively) and mp is the £10 minimum purchase attribute.35 These attributes depend on the
store that we are considering.
We compute standard logit choice probabilities for each accepted card in the third stage as:

P(card i ) =

J i e u ( cardi )

∑J

j

e

u ( card j )

∀j

where J i is a 0/1 indicator variable for whether card i is accepted in the store we are considering.
The choice between using cash and card in the second stage will depend on the utility from using a card in the
third stage and the utility from using cash, taking account of discounts for cash transactions. The value of
using a card in the third stage is represented by its so-called inclusive value. The inclusive value of using a card
is computed as36:



Vcard = ln ∑ J i exp[u (card i )]
 i∈A

where J i indicates which cards are accepted in the store being considered.
The choice of payment method was left missing for the implied answers, as it is not implied by the previous
choice. For instance, a respondent choosing to use a card for a given purchase might still choose to use cash if
the item is available at a lower price.

34

The levels for surcharge and discount for cash are considered additive, hence a shop offering a 10% discount
for cash transactions would have both dis1 and dis2 attributes set to 1.
35

See Maddala (1983) Limited Dependent and Qualitative Variables in Econometrics, Cambridge University Press,
section 3.6 for a discussion of nested choice models and inclusive values.

36
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The utility of using card will then be a constant utility for card usage (relative to the utility of using cash,
normalised to zero) plus ρ times the inclusive value of using a card in shop A, Vcard . Here ρ is a coefficient
between 0 and 1 called the nesting coefficient, which we estimate. If

ρ = 1 then we gain no additional

explanatory power from the third stage nesting and the second and third stages of the nested logit can be
collapsed to just one stage.
The utility of a card is compared with the utility of using cash for the transaction. The utility from using cash
(normalised to zero without loss of generality) is modified by the presence of cash discounting. Therefore

u (card ) = α card + ρ Vcard

with

0 ≤ ρ ≤1

u (cash) = β dis1 dis1 + β dis2 dis 2

with

β dis , β dis ≥ 0

where

1

2

dis represents the discount for cash attributes (levels 1 and 2 being 5% and 10% respectively).

The probability of choosing card payment is given by the standard logit formula

P(card ) =
where

K card

and

K card exp[u (card )]
K card exp[u (card )]+ K cash exp[u (cash )]

K cash are 0/1 indicator variables for card acceptance (of some type) and cash acceptance

respectively in the store considered. Internet/postal order based merchants do not accept cash. Note that
when only one payment method is accepted, the probability of choosing that payment method evaluates to
one using this formula.
The first stage of the decision tree involves a choice between two stores (call them A and B) with different
attributes. Some of these attributes affect only the first stage decision (e.g. parking), whereas other attributes
affect only the second-stage decision (cash discounting) and others only the third-stage (surcharging credit
cards and minimum purchase requirements). The two stores may also vary in the payment methods they
accept.
The utility of each store depends on both those attributes specific to the first stage of the decision tree and
also the inclusive value deriving from the second stage choice of payment method. The second-stage inclusive
value in turn depends on attributes entering directly into the second stage decision and the inclusive value
deriving from the third-stage decision. The second stage inclusive value is



V pm = ln ∑ K card exp[u (card )] + K cash exp[u (cash)] 
 i∈A

which incorporates the third stage inclusive values as they enter the utility of choosing the card option.
We compute standard logit choice probabilities for each payment method in the second stage (adjusted to the
payment options available) as:

P ( pmi ) =

I i e u ( pmi )

∑I

j

e

u ( pm j )

∀j

Shop choices in the first stage depends on the utility from making the purchase in each shop, which is a
function of shop attributes (other than discouragement practices and payment options accepted) and the
inclusive value from the choice of payment method. Thus, utility for making the purchase at a particular shop
is:

u ( shop ) = β www www + β r1 r1 + β r2 r2 + β s s + βbb + βt1t1 + βt 2 t2 + β c c + β p1 p1 + β p 2 p2 + σV pm
with

β s , β c , β p , β p ≥ 0 and β t , β t ≤ 0 .
1

2

1

2

where the attribute level indicators are all set at the relevant 0/1 values for that shop, and

•
•

www (internet/postal order based);
r1 and r2 denote product range, (average relative to limited and extensive relative to average
respectively);

•
April 2011
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b denotes brand (well known relative to small independent retailer);
t1 and t2 denote travel time to store (20 min relative to 10 min and 40 min relative to 20 min
respectively);

•
•

c denotes the availability of free car parking; and
p1 and p2 denote expected price discount (2% and 5% cheaper respectively)37.

Here σ is the nesting coefficient for the second stage of the model. If σ = 1 then there is no extra
explanatory power from introducing the second stage nesting and the first and second stages collapse into
one stage.
We then compute the logit choice probability for shop A as:

P( shop A ) =
The nesting coefficients

e

e u ( shop A )
+ e u ( shop B )

u ( shop A )

σ and ρ need to lie between 0 and 1 for the model to be well specified. If both

nesting coefficients are equal to 1, then the three-stage nested model collapses entirely to a standard
multinomial logit model.
We estimate this model using full information maximum likelihood. This is more statistically efficient that
using a multiple step estimation method and allows us to estimate standard errors on all the coefficients.

The levels for expected price discounts and time to shop are considered incremental, hence a shop offering
prices generally 5% cheaper than the competitor would have both p1 and p2 attributes set to 1.

37
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