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Abstract: 
 
Payment cards have increasingly replaced cash and checks for point-of-sale 
transactions in Spain and other countries.  Due to how banks price card transactions--
involving both the consumer and the merchant sides of the market--controversy exists 
over how well these prices may match the benefits as well as the underlying costs.  We 
present information on the costs and benefits (income) of cards and other payment 
instruments in Spain. The detailed nature of the data makes it possible to approximate 
the apparent profitability of card issuers and merchant acquirers in Spain, an additional 
area of controversy.  Finally, since payment costs can fall with increases in transaction 
volume, we estimate payment scale economies in Spain to illustrate how payment costs 
may fall in the future if processing operations were consolidated across borders in 
Europe, as envisioned by SEPA.  (136 words) 

 

* Research support was provided by the Fundación de las Cajas de Ahorros (Funcas).  
The authors are solely responsible for views expressed. 
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A Cost-Benefit Analysis of a Two-Sided Card Market 
 
 
1. Introduction. 

 This study presents detailed information on the cost and benefits of payments in 

Spain, with a focus on card payments. Card markets are frequently organized as two 

sided-markets since banks may charge both the consumer and the merchant sides of 

the market for a card transaction. The main aim of this study is to estimate the cost 

incurred and income generated for the four parties to a payment transaction: banks, 

merchants, consumers, and the central bank. The detailed nature of the dataset for 

Spain permits, for the first time to our knowledge, an accounting of the separate costs 

and income of card issuing and merchant acquiring banks. In summary, the information 

collected is used to: (a) approximate the distribution of payment costs and benefits 

(income) among banks, merchants, the government, and consumers; (b) assess the 

profitability of card issuing and merchant acquiring banks; (c) derive the net benefits of 

different payment instruments in Spain; and (d) determine cost economies associated 

with payment volume growth (and thus possible future cost reductions).  The payment 

information presented here is based on expert opinions and judgment as well as internal 

cost accounting analyses.  It illustrates the expenses incurred by banks in providing 

different payment services and incurred by merchants and consumers in using them. 

 Historically, banks developed and promoted payment cards because they have 

lower costs than supplying and processing checks and cash for depositors.  Consumers 

find that cards often are a more convenient way of making point-of-sale transactions 

while merchants experience lower fraud expenses and faster access to funds than 

accepting checks.  Merchants have also been told that cards can expand their sales and 

market share.  Banks may charge both the consumer and the merchant sides of the 

market for a card transaction. Hence the phrase "two-sided card market". 

 As card transactions have grown, however, merchants argue that their share of 

card costs (the discount fee) exceed both the costs of accepting other payment 

instruments and the benefits of a higher market share when all or almost all their 

competitors accept the same cards.  Card issuing banks argue that interchange fees are 

needed to compensate their processing expenses as well as merchant acquiring banks 

for their expenses. 

 The detailed nature of our data allows us to approximate the apparent profitability 

of card issuers and merchant acquirers in Spain as well as contrast the time pattern of 
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interchange fees with apparent changes in underlying processing costs as volume has 

expanded over time.  Indeed, due to strong payment scale economies estimated here for 

Spain, the cost savings from electronic payments can be magnified if currently national 

electronic payment processing operations are consolidated across borders.  This 

outcome for the Single Euro Payments Area (SEPA) is being promoted by the European 

Commission and the European Central Bank in conjunction with developing an 

integrated, efficient, and more competitive pan-European market. 

 In what follows, two-sided market theory is applied in Section 2 to outline the 

justification for card interchange fees and the bank-merchant controversy concerning 

them in Spain and elsewhere.  Section 3 describes the reactions to this controversy in 

Spain and Australia. Estimates of the costs and benefits of debit cards, credit cards, 

cash, and checks in Spain are presented in Section 4.  These are based on expert 

opinions and internal cost accounting analyses of banks and merchants in 2006. 

Payment scale economies are estimated in Section 5 using a bank cost function model.  

These estimates suggest additional savings in electronic payment costs could be 

realized with cross-border consolidation, as envisioned in SEPA.  Our main results are 

summarized in Section 6. 

 

2. Payment Policy Issues and Two-Sided Markets. 

 2.1 Two-Sided Card Market: Policy Concerns. 

 Non-cash payments, such as checks, cards, and giro transactions, can be 

considered a two-sided market since banks that supply these transaction services rely 

on consumers to demand and use them and on merchants and billers to accept them. 

Banks attempt to indirectly recover expenses from consumers by paying no or low 

interest rates on transaction deposits, charging a monthly account maintenance fee and, 

in certain countries, requiring a minimum deposit balance, or (at times) assessing a 

direct fee per transaction.  On the other side of the market, merchants and billers are 

more likely to pay a direct bank fee per transaction since the variance of their payment 

volumes differs far more than do consumers', inhibiting the use of (say) an average 

balance requirement for all merchant accounts to cover payment expenses. 

 Considering both bank fees and internal merchant expenses, accepting a credit 

card for payment can cost merchants significantly more than accepting cash or (in some 

countries) check payments.  Being forbidden in the past (or currently) from assessing a 

surcharge on card use to offset extra expenses compared with accepting other 
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instruments, merchants fold all payment costs into their prices.  As a result, consumers 

who use cash and checks could effectively cross-subsidize card users if card costs were 

significantly higher than for other instruments.  While card transactions may lower bank 

expenses compared to supplying cash and checks and improve consumer convenience, 

these two benefits may be offset by increased merchant costs and so affect the 

distribution of payment benefits and welfare among these three parties to the 

transaction.  In addition, the setting of card prices to merchants along with the no 

surcharge rule and honor all cards rule that ties acceptance of an issuer's credit or debit 

card to acceptance of other cards from the same issuer, has in some countries raised 

antitrust concerns.  The lack of data and empirical evidence on the bank and merchant 

sides of the payment market have limited the ability of participants and authorities to 

determine just how important these issues may be in practice. 

  

 2.2 Two-Sided Card Market: Analysis of the Policy Issues. 

 In a two-sided market, (at least) two parties interact on a "platform" and the 

typical vertical model of a bank supplying payment instruments to only consumer users 

is expanded to include merchant acceptors.  Banks interact with consumers to issue 

cards for their use and with merchants to have them accept the cards when used.  This 

is also true of cash and checks: consumers have to demand cash and checks from 

banks and merchants have to accept these instruments for transactions to occur. 

 The difference is that cards are a new way to make payments and banks wish to 

expand card volume as cards can lower their payment expenses and/or expand their 

income compared to providing cash or checks.  As this is not the case, cards can lower 

bank costs while the indirect methods used to recoup payment expenses (low or no 

interest paid on transaction deposits, etc.) remain unchanged so the lower payment 

costs flow directly into profits or reduce losses banks may incur if they offer payment 

services below full cost. 

 The more that cards replace cash and checks, the lower bank payment cost may 

be.  This would explain the emphasis in the card literature on the importance of network 

effects.  That is, the more merchants that accept a payment card, the more valuable it is 

to consumers since it can be used in more places.  At the same time, the more 

consumers that use a payment card, the more merchants will be willing to install point of 

sale (POS) terminals to accept them.  In order to more rapidly expand card usage, banks 

may offer "reward points" to consumers for card use.  The incentive for merchants to 
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accept cards is the notion that cards increase consumers’ willingness to purchase 

(especially for credit cards) and this may correspondingly increase sales, market share, 

and profits (Wright, 2005). 

The advantages for banks to develop and for merchants to accept different 

payment cards is dependent on the type of card employed. Some surveys for the US 

suggest that while debit cards are often significantly cheaper than cash to produce for 

banks (once ATM and branch costs are included), credit cards are a relatively more 

expensive payment instrument for merchants to accept.  Similarly, the substitutability of 

credit cards for cash is dependent on pricing to consumers, on national cultural attitudes 

towards credit, and the desire to shift consumption forward in time (Chakravorti and To, 

2000). As credit card fees--when monthly balances are paid in full--are largely borne by 

retailers, consumers perceive credit cards to be a low-cost delayed payment substitute 

for cash or debit card settlements. 

Most of the recent controversies and payment policy discussion has focused on 

card interchange and service fees. Since many card schemes involve numerous banks, 

as opposed to just one institution that handles both card issuing and merchant acquiring 

functions, interchange fees are usually determined collectively (Baxter, 1983; Small and 

Wright, 2001). However, antitrust authorities typically claim that collective determination 

of interchange fees can be anticompetitive. Recent analysis, however, suggests that 

under perfect competition among issuers and among acquirers, the socially optimal 

interchange fee is non-zero. Consequently, it is argued that collective determination 

should not be banned since it is unclear whether negotiating separate agreements 

among the numerous issuers and acquirers would lead to lower or higher interchange 

fees (Gans and King, 2003; Guerin-Calvert and Ordover, 2005; Rochet and Tirole, 

2006). Assuming that competition is already strong among card issuers and acquirers, 

antitrust intervention in setting card prices and interchange fees may not be justified.  

Going further, it is suggested that there is no evidence of market failure in the provision 

of either credit or debit cards that would otherwise recommend regulatory intervention. 

Also, analysis suggests that when merchants compete and consumers are fully informed 

whether merchants accept particular cards or not, the profit and welfare maximizing fees 

coincide for a non-trivial set of cases (Wright, 2005).  Thus this issue seems to turn on 

the degree of competition in the card market, a conclusion for which the various parties 

find it difficult to agree upon and for others to measure. 
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Other analyses have modeled incentives in an imperfectly competitive payment 

card industry.  The goal was to permit a comparison between privately optimal and 

socially optimal interchange fees (Rochet and Tirole, 2002). It concluded that there are 

no incentives to achieve socially non-optimal interchange fees with collective 

determination even in an imperfectly competitive card market.  The existence of network 

externalities and bank card cost savings implies that any weakening of one side of this 

two-sided market will also reduce demand from the other side.  That is, if merchant fees 

are set "too high" so merchant acceptance does not grow, this limits the ability of 

consumers to expand card use and hence the potential level of bank cost savings or 

income expansion.  Similarly, if consumer card fees are set "too high", this limits 

cardholder growth as well as bank benefits.  Thus, even if consumer and merchant fees 

are set collectively and market power exists due to imperfect competition, the incentive 

for banks is to not set either fee too high since this will limit their benefits. 

This way of looking at the interchange fee suggests that it is not an ordinary 

market price where imperfect competition can lead to prices that are set "too high" for a 

buyer, but rather a way of balancing consumer and merchant fees--the two sides of the 

card market--to best promote the growth of card payment volume (Schmalensee, 2002).  

Balancing the two sides of the market is an important insight but, due to the no 

surcharge rule, merchants directly face some charges or discount fees while consumers 

are not charged for transactions at the point of sale.  Similarly, while consumers receive 

rewards for using cards and respond by expanding card volume, merchants may also 

benefit from a higher card use and an additional increase in sales. From this 

perspective, the interchange fee is seen as not only affecting the price banks charge 

consumers and merchants to promote card use but also the distribution of the benefits 

realized by banks.  

The distribution of the benefits is important since economies of scale exist for 

card and other electronic payments.  These economies are presented in Section 5 below 

using new data for Spain but have been demonstrated for 12 European countries 

(Humphrey, et al., 2006b) as well as in an earlier study for Spain (Carbó, et al., 2006).  

As a result, one might expect that the fees banks charge consumers and merchants may 

tend to fall somewhat over time and still play their balancing role as opposed to being 

stable over time, which is what they usually have been in Spain and other countries.  

Reductions in discount fees, when they have occurred, have resulted from merchant 
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complaints and pressure from regulatory authorities, not a greater realization of scale 

economies in card processing.   

 

3. Actions Affecting Interchange Fees. 

 As noted by Weiner and Wright (2005) interchange arrangements vary 

considerably across countries, and while existing economic theory provides some insight 

into fee levels and movements, much remains to be explained. The structure of the 

markets depends on many interrelated factors, and many of the country-specific factors 

that play a role in interchange developments. In this section, three relevant international 

experiences (European Union, Australia and Spain) are shown to analyze the main 

regulatory developments regarding interchange fees and their impact. In the Australian 

case, The controversy over payment card pricing and interchange fees has led to direct 

intervention by the Australian central bank. While the safety and soundness of payment 

systems is a primary concern of central banks everywhere, in Australia recent legislation 

made the central bank directly responsible for its efficiency as well. More limited 

interventions have been implemented in Spain, for cross-border transactions in Europe, 

the UK and in the U.S.  One way or another, the goal has been to lower interchange 

fees.  

 

3.1 The Actions of the European Commission and some international 

comparisons 

A cost-based approach for interchange fees, although limited in application, was 

adopted by the European Commission (EC) in 1992 for cross-border card transactions.  

At that time, the EC examined Visa’s European cross-border interchange fees and 

accepted the view that the collective determination of interchange fees can lead to 

efficiency gains compared to the cost of negotiating bilateral agreements among all the 

separate bank and merchant participants.  To date, the EC has not become involved in 

determining a benchmark cost for interchange fees; it limits itself to monitoring whether 

the underlying cost calculations are acceptable. 

Interchange fee levels in the U.S. are also a source of merchant complaints and 

groups of merchants have taken legal action on the collective manner these fees were 

determined (an indirect way for merchants to influence the level of the interchange fee 

itself). Merchants also challenged in court the requirement to accept an issuer's debit 

card (and its associated interchange fee) if it accepts the same issuer's credit card. 
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Known as the Wal-Mart case, this tying arrangement was found to be anticompetitive 

and the court declared it illegal and awarded merchants' that brought the suit billions of 

dollars in damages from Visa and MasterCard.  Afterwards, in order to induce some 

large merchants to accept their debit card in addition to their credit card, some debit card 

interchange fees were reduced.  This was done through market competition rather than 

regulation, but the effect did not trickle down to smaller merchants with lower payment 

volumes. 

In contrast to Australia or Europe, neither the U.S. central bank nor competition 

authorities have evidenced any interest in regulating the level of interchange fees. The 

focus instead has been on requiring that more information be given to consumers on the 

rates they are charged on revolving credit card balances, the late payment and other 

penalty fees they may face, and the implications for extended indebtedness if they only 

pay the required minimum amount due each month--an educationally-focused approach 

having little to do with interchange fees. In particular, in the the US case, a study 

undertaken by the Senate (GAO, 2006) shows that the penalties for late payments or 

other behaviors involving card use have risen significantly in recent years and card 

issuers note that their use of risk-based pricing structures with multiple interest rates and 

fees has allowed them to offer credit cards to cardholders at costs that are 

commensurate with the risks presented by different types of customers, including those 

who previously might not have been able to obtain credit cards. 

 

3.2 Restrictions on Card Interchange Fees in Australia. 

In Australia, it was argued that credit cards were more expensive than other 

payment instruments, that the way in which consumers and merchants were rewarded or 

charged for credit card use artificially inflated their demand, and that these arrangements 

and network rules then in force stifled competition from other payment methods and 

suppliers.  After an extended period of collecting card payment cost information and 

consultation with system operators, merchants, and consumer representatives, card 

interchange fees were markedly reduced.  For the future, card networks can only 

consider a narrow set of expenses in setting their interchange fees so these fees will be 

primarily cost-based rather than open ended. In related actions, merchants are now 

allowed to surcharge card use, the honor all cards rule no longer applies, and non-banks 

are permitted to offer credit cards and use existing clearing procedures.  These 



 9 

restrictions were challenged in court by one of the card networks but the authority of the 

central bank was upheld and the restrictions were implemented in 2003. 

Before restrictions were imposed, credit card interchange fees in Australia 

averaged 0.95 percent times the value of a payment while for the average value of a 

debit card transaction it was A$ 0.44.1 Today, the credit card interchange fee is around 

0.50 percent while for the average value of a debit card transaction it is under A$ 0.12.  

Both of these reductions are substantial and in part reflect reductions in underlying 

processing cost as volume has expanded. 

Australian merchants have benefited from lower interchange fees due to the new 

cost-based regulation where card issuing banks and merchant acquiring banks were 

different--a so-called four-party system.  However, three-party card networks such as 

Amex--where a single bank is both a card issuer and a merchant acquirer--are not 

affected by the interchange fee restrictions.  Banks can decide to join and participate in a 

three-party card network and offer reward programs without regulatory caps on 

interchange fees since these "fees" are now internal to the bank and no longer an 

external "price". 

As would be expected in a two-sided market, lower discount fees in four-party 

card networks led issuers to find other sources of income thereby increasing some 

consumer fees.  Reportedly, between 30 and 40 percent of the loss of interchange 

revenue has been recovered (Chang, et al., 2005). On the merchant side, the benefit 

from reduced fees has apparently not been passed through to consumers since the per-

transaction price at the point of sale has not changed significantly.  This could be due to 

merchants not raising their prices as other costs rise currently or in the future, using the 

reduced interchange fee as an offset.  Or the interchange fee reduction was added to 

current profits. 

 

3.3 Bank-Merchant Interchange Agreement in Spain. 

 The long-standing debate on the level of interchange fees in Spain ended in 

2005 with an agreement between card networks and merchant associations. 

Specifically, from January 2006 until December 2008, the maximum level for an 

interchange fee would be progressively reduced. For merchants with an annual amount 

                                                
1
 As occurs in other countries, credit card interchange fees are paid to the card issuing bank by the 

merchant acquiring bank in Australia.  The acquiring bank, in turn, receives it from the merchant (as when a 
merchant is paid less than the full value of a consumer's purchase--a so-called merchant discount).  For 
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of point of sale card payments less than €100 million, the credit card interchange fee is 

decreased from €1.40 per transaction in 2006 to €0.35 in 2009 while for debit cards the 

reduction should be from €0.53 per transaction to €0.35.  

The Agreement also provided that from 2009 onwards each of the card networks 

would audit their operations and provide a cost-based analysis for debit and credit cards. 

These cost studies would be used to establish the maximum interchange fee for each of 

the networks, an arrangement similar to the interchange "benchmarks" used in Australia. 

The agreement also noted that price differences between debit and credit cards and 

intra- and inter-system operations should be progressively reduced. 

The Bank of Spain has already provided data on the actual levels of interchange 

fees in 2006. To date, card networks have reduced interchange fees below the 

maximum levels established in the Agreement. Current interchange fees for credit cards 

were found to be €1.31 per transaction (the upper limit was €1.40) and the average 

interchange for debit cards was €0.40 (the upper limit was €0.53). In this regard, 

Spanish banks are moving toward a convergence of their interchange fees with other 

European countries. As the Agreement allowed for the creation of a common fund of €3 

million by all networks with the aim of fostering the use of cards in Spain, card volume is 

expected to continue to expand and increasingly replace cash and the few checks that 

are left over time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                            
debit cards, the movement of interchange monies is reversed in Australia (but nowhere else) as the issuing 
bank pays the acquiring bank (c.f., Reserve Bank of Australia, 2000).    
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4. Payment Costs and Benefits: Spain and Other Countries. 

 There is broad recognition that electronic payments typically reduce bank and 

merchant transaction costs at the point of sale or for bill payments. The primary source 

of (public) bank cost information comes from the decade long series of bank cost 

surveys in Norway, the results of which are now published annually by the central bank 

(Robinson and Flatraaker, 1995; Gresvik and Øwre, 2002). Estimates of merchant cost 

savings in accepting electronic payments exist in the form of (infrequent) cost surveys in 

various countries at different points in time for Australia, Germany, the Netherlands, 

Sweden, and the U.S.  Overall, there is little doubt that electronic payments can save 

costs for banks and (credit cards excepted in some countries) for merchants as well.  

 There are only a few studies that attempt to sort out and determine the costs and 

the benefits for banks and merchants of using a range of different payment instruments 

in a country.  Recent studies have been done for the U.S. (Swartz, et al., 2006), the 

Netherlands (Brits and Winder, 2005), Belgium (Quaden, 2005), and Australia (Simes, et 

al., 2006).  This is a difficult task because the necessary information on bank, merchant, 

and (sometimes) consumer costs and benefits, corrected for double counting, is not 

readily available and has to be gathered on a piecemeal basis from many sources.  

However, obtaining this information for Spain would more clearly indicate the distribution 

of costs and benefits accruing to banks, merchants, and consumers from electronic 

payments and allow a more accurate assessment of the prices which may be charged. 

 Fortunately, the manner in which different payment instruments are produced by 

banks and accepted by merchants (the production function) is basically the same across 

countries.  For debit cards, for example, regardless of the country considered, cards 

need to be manufactured, supplied to consumers, and at times replaced.  As well, 

merchants need a card-reading terminal and a telecommunication link to the card 

processor (whether on-line or in batch mode).  The card processor needs specialized 

software and computers to handle the processing and a way of communicating the 

payment information to the banks which hold the customer and merchant accounts for 

the funds transfer and settlement to occur.  Similar production functions exist across 

countries for credit cards, for checks, and cash transactions. 

 The major difference in unit payment costs across countries is that transaction 

volumes may differ.  It is this difference--not differences in the production function--which 

will have the greatest effect.  This means that once payment costs and income from one 
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country are collected and ordered by the different stages of production and use, bank 

and payment industry experts in another country--using their experience and access to 

cost accounting information at their own firms--will have a good idea on how these 

values should be changed to reflect costs and income for the same payment instrument 

in their own country.  After an initial round of adjustments, the new cost and income 

estimates are circulated again to the same experts and the adjustment process is 

repeated until a basic consensus emerges.  This was the procedure used to develop the 

payment cost data presented below for Spain.  This iterative process is known as the 

Delphi method and is based on expert opinions backed up where necessary with 

available internal cost accounting information and other sources.  The data presented 

below were made available to us by industry sources and the experts involved in the 

estimation process. More information on the data collection process is provided in 

Appendix A. 

 

 4.1 Bank Payment Costs and Benefits (Income): Spain.  

 The cost incurred and income generated for the four parties to a payment 

transaction--banks (including processors), merchants, consumers, and the central bank--

are covered in the analysis below. The detailed nature of the data permits, for the first 

time to our knowledge, an accounting of the separate costs and income of card issuing 

and merchant acquiring banks. Table 1 shows the estimated costs and income for these 

banks in Spain for credit cards, debit cards, cash, and checks.  Cost and income for all 

banks together is noted at the bottom of the table. 

 For an acquiring bank, the cost of a credit card sums to €-1.206 per transaction 

while the income sums to €0.948, giving a net position of €-0.257.  The various sources 

of these costs (processing, production, interchange fees) and incomes (merchant fees, 

other fees, etc.) are detailed in column 1 of the table. For an issuing bank, these three 

values are, respectively, €-1.119, €1.227, and €0.107. For credit cards, acquiring banks 

appear to incur a significant loss (€-0.257) per transaction while issuing banks generate 

a slight gain (€0.107).  Although smaller, acquiring banks also incur a net loss on debit 

cards per transaction while issuing banks generate a small net gain.  In contrast, both 

types of banks incur a net loss on cash transactions and both generate a net gain with 

checks. 

 



Table 1. Unit Cost and Income for Representative Acquiring and Issuing Banks 
 

 
  

Agent Cost/Income Concept 
Credit card (€ / 

tr) 
Credit card 

 (%) 
Debit card 

 (€ / tr) 

Debit  
card  
(%) 

Cash  
(€ / tr) 

Cash 
 (%) 

Check 
 (€ / tr) 

Check (%) 

Other services and costs -0.249 -0.393 -0.249 -0.555  0.000  0,000 

Processing -0.164 -0.260 -0.164 -0.367 -0.020 -0.133 -1.151 -1.151 

Production -0.097 -0.154 -0.097 -0.218  0.000  0.000 
Cost 

Interchange fees -0.695 -1.100 -0.350 -0.782  0.000  0.000 

Total Cost -1.206 -1.907 -0.860 -1.921 -0.020 -0.133 -1.151 -1.151 

Other fees 0.000 0.000 0.000 0.000  0.000  0.000 

Merchant discount fees 0.948 1.500 0.672 1.500 0.000 0.000 1.500 1.500 Income 
Income from 
related services 

0.000 0.000 0.000 0.000  0.000  0.000 

A
c

q
u

ir
in

g
 B

a
n

k
 

Total Income 0.948 1.500 0.672 1.500 0.000 0.000 1.500 1.500 

Total Acquiring Bank -0.257 -0.407 -0.189 -0.421 -0.020 -0.133 0.349 0.349 

Financing -0.026 -0.041 0.000 0.000  0.000  0.000 

Guaranty of payment -0.421 -0.666 -0.043 -0.096 0.000 0.000 0.000 0.000 

Other services and costs 0.000 0.000 0.000 0.000  0.000  0.000 

Processing -0.285 -0.451 -0.278 -0.621 0.000 0.000 -0.378 -0.378 

Production -0.166 -0.263 -0.139 -0.310 0.000 0.000 -0.010 -0.010 

Fidelity programs -0.221 -0.350 -0.090 -0.200  0.000  0.000 

Cost 

ATM withdrawals  0.000  0.000 -0.086 -0.576  0.000 

Total Cost -1.119 -1.770 -0.550 -1.227 -0.086 -0.576 -0.388 -0.388 

Other fees 0.531 0.840 0.211 0.472   0.600 0.600 

Operative income: 
Cardholder fees in ATM 
(on-us) 

    0.043 0.289  0.000 Income 

Interchange fees 0.695 1.100 0.350 0.782     

Is
s

u
in

g
 B

a
n

k
 

Total Income 1.227 1.940 0.561 1.254 0.043 0.289 0.600 0.600 

Total Issuing Bank 0.107 0.170% 0.012 0.026 -0.043 -0.287 0.213 0.213 

         

Total Bank: Acquiring + Issuing          

Total Cost -2.325  -1.410  -0.106  -1.539  

Total Income 2.175  1.233  0.043  2.100  

         

Total Net Position -0.150  -0.177  -0.063  0.561  



As illustrated in Figure 1, acquiring banks appear to incur a net loss on credit 

cards (where the loss is highest) with losses as well for debit cards and cash.  The net 

gain received by acquiring banks for checks, while large, is insufficient to offset the 

losses on the other three instruments. If all four instruments each expanded by only one 

transaction, the net loss would be €-0.117 overall. The fact that credit and debit card 

volumes are expanding more rapidly than cash and check transactions in Spain means 

that the total losses incurred by acquiring banks (i.e., net cost/income times payment 

volume for all four instruments) are larger still.  Doing the same computation for issuing 

banks, where the per transaction net positions are summed, yields a net gain of €0.288 

which, of course, is larger still if account is taken of the relative volumes of the four 

instruments. The payment activity for acquiring banks seems to be run at a loss while 

that for issuing banks generates a net gain. 

 

Figure 1. Net Income of Acquiring and Issuing Banks by Payment Instrument 
 

 

 Adding the net cost and income positions for representative acquiring and issuing 

banks yields Figure 2 for both classes of banks together. The "all bank" cost and income 

values are shown at the bottom of Table 1. It appears that banks on balance incur losses 

on their card and cash operations but gain on checks. If each of the four payment 

activities (neglecting giro payments which are not included here) expanded by one 

transaction, the overall net gain for banks would be €0.171 per transaction (the sum of 

the net positions for acquiring and issuing banks shown in Table 1 and Figure 2). 

-0,3

-0,2

-0,1

0

0,1

0,2

0,3

0,4

Credit card Debit card Cash Check 

E
u

ro
s
 p

e
r 

tr
a
n

s
a
c
ti

o
n

Acquiring bank Issuing bank



 15 

 

 

 

Figure 2. Bank Net Income by Payment Instrument (both types of banks together) 

 
 

Table 2. Unit Cost and Income for Merchants 
 

Agent Cost/Income Concept 
Credit card 

(€/tr) 
Credit card 

(%) 
Debit card 

(€ / tr) 
Debit card 

(%) 
Cash  
(€ / tr) 

Cash (%) 
Check  
(€ / tr) 

Check 
(%) 

Operational problems -0.003 -0.004 -0.002 -0.005 -0.083 -0.554 -0.125 -0.125 

Float -0.007 -0.011 -0.005 -0.011 -0.003 -0.022 -0.044 -0.044 

Fraud 0.000 0.000 0.000 0.000 -0.030 -0.200 -0.50 -0.050 

Infrastructure -0.050 -0.079 -0.050 -0.112 0.000 0.000 0.000 0.000 

Deposit cash into 
accounts 

0.000 0.000 0.000 0.000 -0.083 -0.554 -0.066 -0.066 

Bank fees -0.948 -1.500 -0.672 -1.500 0.000 0.000 -1.500 -1.500 

Cost 

Time to make payment -0.129 -0.204 -0.129 -0.288 -0.086 -0.574 -0.201 -0.201 

Total Cost -1.137 -1.798 -0.858 -1.916 -0.286 -1.904 -1.986 -1.986 

Increase in sales 0.948 1.500 0.672 1.500 0.000 0.000 0.000 0.000 
Income Other services and 

costs 
0.095 0.150 0.067 0.150 0.000 0.000 0.000 0.000 

M
e
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h

a
n

ts
 

Total Income 1.043 1.650 0.739 1.650 0.000 0.000 0.000 0.000 

Total Merchants -0.094 -0.148 -0.119 -0.266 -0.286 -1.904 -1.986 -1.986 

 

4.2 Merchant Payment Costs and Benefits (Income): Spain. 

 The main sources of cost and income for merchants accepting different payment 

instruments are shown in Table 2. Merchant costs of debit and credit cards (float, 
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infrastructure, fees, etc.) are virtually the same with the single exception of bank fees 

since credit card costs such as screening or fraud are mainly faced by banks. Bank fees 

are by far the largest merchant cost (at €-0.948 and €-0.672 per transaction for credit 

and debit cards, respectively, and equal bank merchant fee income for acquiring banks 

in Table 1). Nevertheless, bank fees as a percentage of the average transaction value 

are quite similar for both types of cards (at around 1.5%). Apparently, the rise in 

merchant income from increased sales associated with card use is the same as the bank 

fees. Other results in Table 2 suggest that the cost of fraud for merchants is zero for 

cards but not for cash or checks. And for cash, it takes less time to make a payment 

(and therefore less opportunity cost at €-0.086) than it does for credit and debit cards (€-

0.129) or for checks (€-0.201). 

 
Figure 3. Net Income for Merchants 
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Merchant net income across payment instruments are shown in Figure 3.  Cash 

is the cheapest instrument to accept, followed by debit and then credit cards, with 

checks being the most expensive in Spain (Table 2). Once income is taken into account, 

especially imputed sales income from cards, cards have the smallest net loss, followed 

by cash, with checks having the largest. 

 

 4.3 Central Bank Payment Costs and Benefits (Income): Spain. 

 The costs and benefits of the government and central bank are shown in Table 3. 

The only source of cost or revenues in this case is cash since, other than settlement 
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(which has a de minimis cost and is typically not priced in Europe), there is no real 

involvement by the central bank in card or check activities. The central bank is 

responsible for issuing notes and coins and, in return, obtains seigniorage revenues (an 

indirect tax) which is the value of an interest free loan equal to the difference between 

the face value of money issued and its cost of production, including distribution and 

replacement costs as currency wears out. As Figure 2 indicates, the total cost of cash is 

€-0.007 per transaction while income is valued at €0.008, so the net position is 

approximately zero.  

 
Table 3. Unit Cost and Income of the Government and Central Bank 

 

Agent Cost/Income Concept Credit card () 
Debit card 

() 
Cash (€ / tr) Cash () Check (€ / tr) Check () 

Process 0.000 0.000 -0.005 -0.034 0.000 0.000 
Cost 

Production 0.000 0.000 -0.002 -0.017 0.000 0.000 

Total Cost 0.000 0.000 -0.007 -0.050 0.000 0.000 

Income Taxes 0.000 0.000 0.008 0.050 0.000 0.000 

G
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n
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Total Income 0.000 0.000 0.008 0.050 0.000 0.000 

Total Government and Central Bank 0.000 0.000 0.000 0.000 0.000 0.000 

 
 

Figure 4. Distribution of Costs and Income for Government and Central Bank 
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4.4 Consumer Payment Costs and Benefits (Income): Spain. 

 Consumer costs and benefits are shown in Table 4 and summarized in Figure 5.  

For cards and checks, the main consumer cost is the bank fee since the no-surcharge 
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rule does not impose any direct cost on the consumer for transactions at the point of 

sale. This is €-0.531 per transaction for credit cards, less than half this amount for a 

debit card, but €-0.600 for checks.  For cash, the largest cost is the opportunity cost of 

the time to withdraw cash from an ATM (including travel costs) which is €-0.861 per 

transaction. 

 
Table 4. Cost and Benefits (Imputed Income) for Consumers 

 

Agent Cost/Income Concept 
Credit card 

 (€/tr) 
Credit card 

 () 
Debit card  

(€ / tr) 
Debit card 

 () 
Cash  
(€ / tr) 

Cash  
() 

Check 
 (€ / tr) 

Check () 

Other non explicit costs  0.000  0.000 -0.008 -0.050 0.000 0.000 

Bank rates -0.531 -0.840 -0.211 -0.472 -0.043 -0.289 -0.600 -0.600 

Waiting time -0.161 -0.255 -0.161 -0.360 -0.108 -0.717 -0.251 -0.251 

Time of make a payment -0.161 -0.255 -0.161 -0.360 -0.108 -0.717 -0.251 -0.251 

Cost 

Time of a cash withdrawal from an ATM  0.000  0.000 -0.861 -5.739  0.000 

Total Cost -0.854 -1.351 -0.534 -1.193 -1.127 -7.513 -1.102 -1.102 

Control of payments (security) 0.063 0.100 0.045 0.100 0.000 0.000 0.100 0.100 

Free financing  0.026 0.041 0.000 0.000 0.000 0.000 0.000 0.000 

Privacy  0.000  0.000 0.015 0.100  0.000 

Rewards (fidelity) 0.221 0.350 0.090 0.200 0.000 0.000 0.000 0.000 

Income 

Other services 0.063 0.100 0.045 0.100 0.000 0.000 0.000 0.000 

Cardholder 

Total Income 0.374 0.591 0.179 0.400 0.015 0.100 0.100 0.100 

Total Cardholder/Consumer -0.480 -0.759 -0.355 -0.793 -1.112 -7.413 -1.002 -1.002 

 
 

Figure 5. Cost and Benefits for Consumers (euros per transaction) 
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 On the imputed income side, most of the benefits are associated with credit and 

debit card use. Reward programs, at €0.221 per transaction for credit cards and €0.090 

for debit cards, are the most important. The only identified benefit for cash is privacy and 

for checks it is control of payments or, sometimes, security. As shown in Figure 6, none 

of the payment instruments are by themselves "profitable" for consumers but the net 

costs of both card instruments are lower than the net costs of cash and checks. 

 
Figure 6. Net Benefits for Consumers 
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 The net cost (income minus costs) of the four payment instruments across all 

parties--banks, merchants, central bank, and consumers--is illustrated in Figure 7.  

Overall, checks are found to be most expensive as their net cost is €-2.426 per 

transaction. Cash is the next most expensive at €-1.461 per transaction followed by 

credit cards at €-0.724. The cheapest instrument is a debit card at €-0.651 per 

transaction. 

 

 
 4.5 Costs and Benefits (Income): Other Countries. 

 Although most of the payment cost and benefit data for other countries are often 

fragmented, the usable data that does exist is presented for comparison purposes in 

Table 5. Some estimates from these countries were used in the initial rounds of the 

iterative Delphi procedure to generate cost and income estimates for Spain. This helps 
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in identifying differences between Spain and other country payment costs.  As very few 

studies provide any income or benefit estimates, only the cost estimates of the payment 

instruments are shown in the Table 5 for banks, merchants, and central banks. 

 

Figure 7. Net Cost for Each Participant (income – costs per transaction) 
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The estimated per transaction payment costs in Table 5 are sometimes similar 

and at other times quite different from the cost estimates presented above for Spain. As 

noted earlier, this is due primarily to differences in transaction volumes among the 

different countries--since payment scale economies exist for all four instruments--but the 

production functions for each instrument separately are very similar. Overall, there is 

greater similarity between Spain and other country cost estimates for credit and debit 

cards but less for cash and checks.  Again, scale effects are likely to dominate here 

since the U.S. uses about half as much cash per person as does Europe but writes 

vastly more checks.  European countries more similar in size with Spain evidence a 

closer correspondence in their card and cash costs than for checks.  This is because 
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check use in some countries in Europe is very close to zero (so fixed cost per 

transaction are large). 

 
 

Table 5. Estimated Payment Costs in Different Countries (euros/transaction) 
 

 
(*) Source: Humphrey, D, Willesson, M., Lidblom, T. and G. Bergendahl (2006a), “What does it Cost to Make a Payment?” 
Review of Network Economics. 2:  159-174  
Note: In Euros and U.S. dollars: € 1 = $1.027 
 (**) Source: Brits H., and Carlo Winder (2005). “Payments are no free lunch”, De Nederlandsche Bank (DNB) - 
Occasional Studies. Vol.3/Nr.2.  
Note: the transaction sizes  are eur 9.37 (cash), eur 44.13 (debit card), eur 2.72 (e-purse) and eur 115.22 (credit card). 
(***) Source: Raa, T. and V. Shestalova (2004) “Empirical evidence on payment media costs and switch points”. Journal 
of Banking & Finance 28, 203–213 
(****) Source: Debit and credit card Schemes in Australia. A study of interchange fees and access. Reserve Bank of 
Australia. October 2000.   
Note: A $ 1 = $ 0.565. Revenues in parenthesis.  
(*****) Source: Costs, advantages and disadvantages of different payment methods. Governor of the Belgian National 
Bank, December 2005. The Costs of Payments Survey on The Costs involved In POS Payment Products. Working Group 
on Costs of POS Payment Products March 2004. National Forum on the Payments System. 
Note: Include the total macroeconomic costs – i.e. for the financial sector, the issuing institutions (National Bank of 
Belgium and the Belgian Royal Mint) and the points of sale. 
(******) Source: Van Hove, L. (2004), “Cost – based pricing of payment instruments: the state of the debate”. De 
Economist 152, 79-100. Cost study commissioned by Hoofdbedrijfschap Detailhandel (HBD), a Dutch retail organization.  
 

Country/Year: Check Paper Giro Credit Card Electronic Giro/ACH Debit Card Cash 
 

BANK COSTS 
Norway (*) 2.001 (€) 3.08 1.03 - 0.62 - 0.69 0.34 1.03-1.16 

Spain(*) 2.001 (€) 0.27 - - 0.08 0.07 - 
U.S. (*) 1993 ($) 0.15 - 0.43 - - 0.12 – 0.44 - - 

Netherlands (**) 2005 (€) - - 3.348 - 0.250 0.126 
Belgium (*****) 2004 (€) - - 2.07 - 0.27 0.26 

Australia (issuing) (****) - - 
0.60-1.47 

(0.88-1.34) 
-  - 

Australia (acquiring) (****) 
2000 (€) 

- - 
0.15-0.36 

(0.86-1.75) 
- 

0.10-0.37 
(0.18) 

0.08 
(0.11) 

MERCHANT COSTS 
Australia(*) 2001 ($) 0.28 - 0.59 - 1.14 - 0.10 - 0.23 0.07 
Germany(*) 1.999 (€) 0.50 - 0.71 - - 0.68 0.87 0.09- 0.15 

Netherlands(*) 2.002 (€) - - 3.40 - 0.27 0.15 
Sweden(*) 2.001 (€) - - 1.54 - 0.23 - 

U.S. (*) 2000 ($) 0.36 - 0.72 0.24 0.34 0.12 
U.S. (*) 1993 ($) 1.25 - - 0.23 - - 

Netherlands (**) 2005 (€) - - 0.239 - 0.236 0.164 
Netherlands (***) 2004 (€) - - - - 0.14 0.9 
Belgium (*****) 2004 (€) - - 0.56 - 0.28 0.27 

Belgium (retail trade) (*****) 2.004(€) - - 3.544 - 0.453 0.267 
Belgium (hotels and catering) (*****) 2.004 (€) - - 3.620 - 0.756 0.619 

Belgium (Gas Station) (*****) 2.004(€) - - 3.729 - 0.743 0.585 
Excluded front 

office costs 
- - 3.213 - 0.186 0.082 

Netherlands – 2002 (2
nd

. HBD study) 
(******) Include front 

office costs 
- - 3.401 - 0.274 0.146 

CENTRAL BANKS 
Netherlands (**) 2005 (€) - - - - - 0.010 

AVERAGE COSTS PER TRANSACTION (TOTAL) 
Netherlands (**) 2005 (€) - - 3.587 - 0.486 0.300 
Belgium (*****) 2004 (€) - - 2.62 - 0.55 0.53 
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5. Scale Economies in Spanish Payments.2 

 The study of costs and income associated with different payment instruments in 

Spain has revealed that there are significant potential social benefits of replacing cash 

and check with cheaper card payment instruments.  However, the extent to which this 

benefit can be effectively realized depends on the existence of incentives for financial 

institutions to produce and distribute payment cards on a large scale. In European 

countries, these potential benefits and scale economies may also find a new path for 

development within the framework of the so-called Single European Payments Area 

(SEPA). This section deals with both the estimation of these scale economies in Spain 

and the likely implications of the SEPA in the near future.  For empirical purposes, we 

employ a sample of Spanish banks with available information on the different sources of 

costs for the card and other payment services supplied.  

 Costs in banking are primarily incurred by providing payment processing, deposit 

safekeeping, cash access, and loan initiation and monitoring services through a 

geographically diversified set of general and specialized branch offices as well as ATMs. 

While deposit safekeeping and loan services are specific to branch offices, ATMs 

substitute with branches for cash withdrawal, balance inquiry, and account transfer 

services.3 All of these services involve labor, physical capital, and materials operating 

expenses and our purpose is to determine statistically the association of operating costs 

to the processing of check, giro, and card payment transactions as well as the use of 

ATMs and branch offices. Interest rates on deposits and loans do not really affect the 

production of payment services and ATMs but can influence the tradeoff between the 

use of branch offices to collect (typically lower cost) deposit funds and sell/service 

mutual funds relative to (more expensive) interbank purchased monies over the interest 

rate cycle. For Spain, this effect is minor: the aggregate ratio of produced deposits plus 

mutual funds to assets was very stable over 1992-2005 consistent with little substitution. 

 The common approach taken in academic studies regarding scale economies in 

                                                
2
 The analysis in this section follows closely an earlier effort to determine the cost of payment activities for 

Spain (Carbo, Humphrey, and Lopez, 2006).  It extends an earlier data set covering 1992-2000 to 2005, 
derives more accurate payment scale economy values using predicted average costs over time rather than 
relying on derivatives evaluated at the mean of the data, and presents payment scale/cost data from other 
studies that support results reported here for Spain. 
  
3
 Some initial payment processing may occur at branch offices but most is incurred in separate dedicated 

facilities associated with the bank or outsourced to non-bank processors.  The initial contact for consumer 
and some business loans typically involves a customer's local branch office but further processing of loan 
documents, loan origination, and monitoring services are often handled by larger and more specialized 
branches or dedicated loan production offices in centralized locations in larger cities.  
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banking does not directly measure the actual flow of payment or other services as we try 

to do here.  Rather, it is assumed that this service flow is proportional to the value of the 

stock of bank deposits, securities, and loans in the balance sheet. Inferences on how 

costs may vary by scale of operation and from changing technology are obtained by 

relating total operating and interest expenses across banks and over time to the value of 

their deposits, loans, and security holdings (or some other combination of balance sheet 

positions).4 

 Our approach directly relates bank operating (not interest) costs to measurable 

physical characteristics of banking output associated with payment processing and 

service delivery levels and mix.  Thus changes in the mix of electronic to paper-based 

transactions or in the mix of ATMs to branches over time, along with improvements in 

their associated technology, represent an alternative and more specific way to identify 

the cost effect of payment activities and the ATM and branch delivery of services to 

users. 

 

5.1  Estimating Payment Scale Economies in Spain. 

 Our data consist of an unbalanced panel of 93 commercial and savings banks 

over 1992-2005 in Spain observed at 6-month intervals (giving 2,282 observations).5  

Bank-specific information on operating cost, numbers of ATMs, branch offices, and labor 

and capital input prices were combined with aggregate (national) data on the number of 

check, giro, and card payments and used in a non-linear, functionally separable, 

composite cost function.6 The composite model can approximate better the scope-type 

joint cost effects that are associated with altering how payments are processed and how 

                                                
4
 As information does not normally exist regarding the adoption of specific technical and other cost-saving 

innovations in banking, the default is to assume that unknown technical change occurs linearly (or 
quadratically) with the passage of time and/or is somehow associated with (embodied in) the value of 
particular inputs. 
 
5
 The panel includes all savings banks, all but the very smallest commercial banks (which were excluded 

due mostly to missing ATM data), but no cooperative banks (who also had missing data). This accounts for 
77% (80%) of all assets (operating cost) in the Spanish banking system in 1992 and 91% (90%) in 2005. 
The excluded cooperative banks only account for five percentage points of the banking system's operating 
costs while the excluded commercial banks account for the remaining five percentage points in 2005. 

 
6
 Use of a balanced panel by (a) backward aggregation of merging institutions before they actually merge or 

(b) including only acquiring banks could bias our results.  With (a), combining data on banks before they 
merge and realize possibly lower costs associated with their larger post-merger size would tend to 
understate scale benefits in pre-merger years.  With (b), the sample would exclude acquired banks before 
they merged and distort measured cost/payment volume relationships over time.  For these reasons we use 
an unbalanced panel. 
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banking services are delivered. This is because the level of banking output in a 

composite function is not in logs, although input prices are. By keeping output in 

absolutes, we specify a direct relationship between output and operating costs that is 

likely more accurate--for prediction purposes when one or more outputs are small--than 

if the log of output is related to the log of operating cost.7 As well, by specifying the log of 

input prices, it is possible to impose the theoretical condition of linear homogeneity in 

input prices in estimation. 

 The composite cost function (1), in its output/input price separable quadratic 

form, is estimated jointly with n-1 cost share equations. The Box-Cox (1964) 

transformation is represented by a superscripted parameter in parenthesis (φ) where 

OC
(φ) 

= (OC
(φ)

-1) φ  for φ ≠ 0  and  OC
(φ)  

= lnOC  for φ = 0  in: 

 

 

 

 

 

 

 

 (1) 
 

where: 
 
    OC =  total operating expenses, composed of labor, capital, and materials costs;8 

 five output characteristics composed of three payment processing alternatives 
the number of checks (CHECK), giro payments (GIRO), and  debit and credit 

card transactions (CARD)--along with two service delivery  alternatives--automated teller 

machines (ATM) and bank branches (BR).9  Service delivery data are available by bank 
but payment transactions data are not (so data for all banks are used instead). In (1), 

Q′ = Q − 1 ; 
 two input prices referring to the average labor cost per employee and  
an approximation to the price of physical capital and materials represented 

                                                
7
 As illustrated in Pulley and Braunstein (1992), this can occur when one or more outputs are small.  This 

occurs for ATMs (as a percent of ATMs plus branches) for some banks early in our sample and for checks 
(as a percent of check, giro, and card transactions) for some later years. 

 
8
 OC is in nominal terms.  The specification of bank-specific input prices accounts for inflation effects on 

costs more accurately than use of standard inflation indicators (e.g., cost-of-living index or GDP deflator). 

 
9
 Giro transfers are electronic in Spain and debit cards accounted for about 55% of all card transactions (a 

share that has fallen by about 1 percentage point a year over 2001-2005 as credit card use has expanded). 
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by capital depreciation expenditures divided by the value of physical 
capital; and 

  the cost share for the labor input (the capital/materials input share is 
deleted to avoid singularity). 

 
It is expected that operating costs not directly associated with the type of payment or 

mode of service delivery will be represented in the intercept term. The composite 

function is non-linear and is estimated iteratively.  Following Pulley and Braunstein 

(1992), let  D = 0  and  GM
φ-1

 be the geometric mean of operating cost OC, then the 

separable quadratic form of the composite model is estimated from the pseudo model:10 
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  (2) 
 

5.2  Falling Average Operating Costs. 

 Predicted unit operating cost from the composite function for 93 savings and 

commercial banks over 1992-2005 is shown in Figure 8 for three separate years.11  

While the levels and mix of check, giro, and card payment volumes and numbers of 

ATMs and branch offices are allowed to vary, input prices are held constant at their 

mean values. As φ  in the composite form is .21, the estimated model is closer to a 

specification which includes the log of output as well as input prices (when φ = 0.0) than 

it is to a specification with output in absolutes and prices in logs (when φ = 1.0).12 Even 

                                                
10

 Pulley and Braunstein (1992) note that it is generally not feasible to estimate both α0 and β0  intercepts.  

As we are more interested in output than input prices, we set β0  = 0 and retain  α0  in estimation. 

 
11

 Unit operating cost is the ratio of operating cost to asset value and is a measure of average operating 
cost.  The estimated parameters of the composite function underlying this figure are presented in Appendix 
B.  Likelihood ratio tests setting the 15 parameters associated with check, giro, and card payment 
transactions or the 11 parameters associated with ATM and branch variables equal to zero indicated that 
these two separate sets of variables are jointly significant. 
12

 For more on these two alternative specifications which depend on the value of φ, see Pulley and 
Braunstein (1992) or Pulley and Humphrey (1993). 

 

Sk =
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so, the estimated model is significantly different from either of these alternatives since φ  

is significantly different from zero or one. 

 The curves fitted to the scattergram in Figure 1 are cubic splines and illustrate 

how unit operating cost generally varies by bank asset size for specific years and over 

time.13 Scale economies exist since unit cost falls as (the log of) asset size increases on 

the X-axis. As well, the operating cost curves shift down over time showing that unit 

operating expenses are falling as technical change progresses with the substitution of 

ATMs for branch offices and the replacement of checks (and cash) with giro and card 

electronic payments. 

Figure 8 
 

Predicted Unit Operating Cost by Log of Bank Asset Value 
(evaluated holding input prices constant at their mean value) 

18 19 20 21 22 23 24 25 26 27
0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

2005

1999

1992

ln (Assets)

Operating Cost/
Total Assets

 
 
 Looking at all banks together where unit operating cost reflects the ratio of the 

sum of observed operating expense across all banks divided by the sum of observed 

                                                                                                                                            
 
13

 Bank size on the X-axis is indicated by the natural log of asset value. Taking the log improves 
comparability among the numerous smaller and less numerous very large banks.  As ATMs and the 
production functions for processing payments are essentially identical across types of financial institutions, 
use of a single cost function covering both savings and commercial banks is justified.  This accords well with 
our purpose of illustrating the efficiency gains from the shift to electronic payments and ATMs for the entire 
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asset values, this aggregate ratio is .030, .021, and .013, respectively, for 1992, 1999, 

and 2005 indicating a 57% reduction.14 As the operating cost of our sampled banks in 

1992 was € 11.0 billion, this suggests that operating expenses would have been € 6.3 

billion higher (.57 times € 11.0 billion) in 2005 than they were if there were no scale 

effects or technical change to reduce operating costs from their ratio to assets in 1992.15 

This savings equals 0.7 % of GDP in 2005 and is equivalent to having unit operating 

cost at banks fall by about 4% a year over this 14 year period due to changes in 

payment costs and service delivery arrangements. 

Table 6 
 

Estimated Payment Scale Economies for Spain 
  ___________________________________________________ 
       Volume Weighted Average 
    Scale Economy Scale Economy 1992-2005 
  1992-1996  .18    
  1996-2000  .42   .33 
  2000-2005  .31   
  ____________________________________________________ 
 

 

5.3  Payment Scale Economies. 

 Predicted payment processing costs represent operating expenses associated 

with the level and composition of check, giro, and card transactions, holding ATMs, 

branch offices, and input prices constant at their mean values. These predicted payment 

costs, divided by the total number of check, giro, and card transactions made each year, 

give unit payment costs that fall both over time (top of Figure 2) and by total payment 

volume (bottom of Figure 2).  Predicted unit payment cost fell by 60% between 1992 and 

2005 while overall payment volume rose by 134%.16  This implies that average payment 

                                                                                                                                            
banking sector (rather than a subset of the industry). 
14

 These aggregate ratios (ratios of sums) give a greater weight to larger banks who typically have lower unit 
operating cost.  This is more representative of overall banking industry costs than if all banks are given an 
equal weight (an average of ratios).  With equal weights, the operating cost/total asset ratio for the same 
three years is, respectively, .035, .026, and .017 (a 51% reduction over 1992-2005). 
 
15

 If some of the decline in the operating cost/asset ratio is due to banks substituting purchased funds (which 
generate interest costs) for produced deposits or servicing off-balance sheet mutual funds (which generate 
operating expenses), then we should see a reduction in the ratio of produced deposits (demand, savings, 
and time deposits) plus mutual funds to assets over 1992-2005.  As this ratio rises only slightly from 78.0% 
in 1992, to 79.5% in 2000, and to 79.8% in 2005, the reduction in the operating cost/asset ratio is attributed 
to cost effects, not to changes in liability composition. 
 
16

 Multi-output cost functions like (1) that have interaction terms overstate the level of predicted average cost 
for subsets of outputs such as payments.  This is because predicted values are obtained by evaluating the 
estimated cost function holding other variables constant at their means. This led Baumol, Panzer, and Willig 
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operating costs fall by 4.5% when payment volume rises by 10%. Put differently, over 

the entire 14 year period payment operating cost only rose by (10% - 4.5%) = 5.5% for 

each 10% rise in payment volume, suggesting an overall payment scale economy (SCE) 

value of .55. Letting AC = average operating cost and Q = payment volume, the average 

cost scale economy derived from the lower half of Figure 9 is (percent change in 

AC)/(percent change Q) = ∂lnAC/∂lnQ = - .45.  Since ln AC = ln (TC/Q), where TC = total 

operating cost, the standard expression for scale economies is SCE = ∂lnTC/∂lnQ = 1.0 

+ ∂lnAC/∂lnQ = 1.0 - .45 = .55.  Here total costs rise by 5.5% when volume increases by 

10% while average costs fall by 4.5%. 

 

 

 

Figure 9 
 

Predicted Payment Average Cost in Euros by Year and by Payment Volume 
(evaluated holding numbers of ATMs, branch offices,  

and input prices constant at their mean values) 
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(1982) to suggest a measure of average incremental cost in place of average cost. However, we have 
detailed unit cost data (presented above) plus information from other industry sources that allows us to 
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 Scale economies typically vary as volume expands and this is the case here 

since the slope of the predicted payment average cost curve in the bottom half of Figure 

2 is not constant.  Re-estimating the model over three shorter time periods yields the 

payment scale economy values shown in Table 1.  The usual expectation is that scale 

economies are largest when volume is relatively small (consistent with a scale elasticity 

value of .18 over 1992-1996) but weakens as volume expands and there is a 

proportionally smaller increase in fixed cost to spread over a much higher volume 

(consistent with the higher scale elasticities over 1996-2000 and 2000-2005 in Table 6). 

 Weighting the three scale economy values shown in Table 6 by the percent 

change in volume for each period gives a scale economy value of .33.  Due to non-

linearities in the data, different scale effects can be estimated over different time periods.  

For example, estimating our model over 1992-2000 yields a scale economy of .36 while 

estimation over 2001-2005 gives .28.  This strongly suggests that payment scale 

economies in Spain are within the range of .30 to the mid .30s, rather than markedly 

higher or lower.  Some confirming information exists in a cross-country study of payment 

scale effects in Europe which yielded a scale economy of .30 for Spain (Bolt and 

Humphrey, 2007).  This is not very different from debit card scale economies of .39 for 

the Netherlands and Belgium obtained using a cost accounting approach rather than 

statistical information.17 

 Not all payment costs are falling.  Indeed, the reduction in unit payment 

expense seen in Figure 2 is composed of rising check average costs and falling giro and 

card average costs over time. These changes are seen in Figure 3 where the level of 

predicted unit costs for check, giro, and card transactions have been re-scaled or 

"normalized" at their mean value to reflect internal industry estimates of the level of 

average cost for each of these payment instruments.18 As a result, both the levels and 

the changes shown in Figure 10 are likely good approximations to underlying (but 

                                                                                                                                            
approximate average cost at a point in time.  This allows us to re-scale the predicted costs and obtain more 
accurate estimates of the level of average costs from which to compute percent changes and scale effects. 
17

 These results are based on a manipulation of data reported in Brits and Winder (2005) for Norway and 
Quaden (2005) for Belgium (manipulated in Bolt and Humphrey, 2007). 
 
18

 The mean value of the predicted average cost for each payment instrument derived from our cost function 
is overstated since it includes the mean value of the variables held constant in evaluating the estimated 
function to obtain the predicted time-series of operating cost for each payment instrument.  According to 
industry sources and information presented in Section 4 above, a point estimate of the average cost of a 
check is € 0.213, € 0.0775 for a giro transaction, and € 0.060 for a card payment.  The average cost data 
series derived from the cost function is re-scaled by multiplying each element in the series by the ratio of its 
corresponding point estimate to the mean value of the series.  This effectively eliminates the overstatement 
and yields the separate average cost curves shown in Figure 3 as well as the curves in Figure 2. 
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unavailable) time-series cost accounting values for these instruments. 

 

 

Figure 10 

 
Approximate Card, Giro, and Check Average Cost in Euros by Year 
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 Over 1992-2005, giro and card payments expanded by 174% and 169%, 

respectively, while checks fell by 18%. As a result, the share of checks in all non-cash 

payment transactions fell from .19 in 1992 to only .07 in 2005. Giro transactions 

accounted for a .58 share in 2005 while cards were .36. Scale economies in the 

processing of electronic giro and debit card payments help explain the reduction in the 

average per transaction payment expenses in Figure 9 while the scale benefit works in 

reverse (to offset some of this benefit) as the number of checks processed falls. 

 

5.4  SEPA and Lower Payment Costs.  

 The promotion of a Single Euro Payments Area (SEPA) with cross-border inter-

operability for electronic payments will, depending on realized cost efficiencies, make 

card transactions increasingly attractive to replace cash and checks for intra-European 

as well as national payments. Currently most payments in Europe are domestic with little 
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cross-border activity.  Cross-border payments at present are "piggy-backed" onto 

existing operations within each country.  While this addresses the SEPA goal of making 

cross-border payments as easy as domestic transactions, it is unlikely to result in any 

significant cost reduction.  Cross-border transaction volume is currently low and these 

transactions require extra telecommunications expense so even if processing scale 

economies are large (as we show above) unit costs would not fall by much and could 

even rise since there would only be "normal" growth in each country's transaction 

volume at existing processing centers. 

 Lower cross-border as well as domestic unit payment costs, however, would be 

achievable by consolidating processing operations across borders.  The scale 

economies estimated here suggest that the long-run reduction in unit payment costs 

would be substantial if various nations' electronic payment transaction volumes were 

consolidated. Such a development is currently underway in the Netherlands which is in 

the process of consolidating its payment operations with that of a German processor, 

substantially raising transaction volume.  As the cost of electronic payments is reduced 

further, more retail outlets would be encouraged to install EFTPOS terminals and use of 

cash would fall.  While this has implications for government seigniorage revenue and tax 

avoidance behavior, it would reduce the bank cost of supplying cash at branch offices 

and through ATMs.  

 

6.  Summary and Conclusions. 

 This study provides detailed estimates of the costs and benefits (income) 

realized by the bank, merchant, central bank, and consumer participants in the Spanish 

payment system. While cash and check use are included in this analysis, the focus is on 

the two-sided credit and debit card market for Spain. The estimated costs and benefits 

presented here are based upon expert opinions and judgment as well as internal cost 

accounting analyses and were made available to us by industry sources.  The analysis 

makes clear the benefits of electronic payments for Spain and parallels similar exercises 

for the U.S. and Australia. 

 The main results are that banks, on balance, incur net losses (costs - income) in 

providing credit card, debit card, and cash payment services but experience a net gain in 

providing checks.  Bank cash services have the smallest net loss per transaction (at €-

0.063) but this is more than doubled for credit and debit cards.  Looking at card issuing 

banks separately from merchant acquiring banks, it appears that only the issuing side of 
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this two-sided card market is profitable.  There do not seem to be net benefits for banks 

on the acquiring side. 

 As accepting payments is a cost of doing business for Merchants, it is not 

surprising that accepting any of the four payment instruments is not profitable by 

themselves.  Considering only cost, cash is the least expensive instrument for 

merchants to accept but, when estimated income is factored in, the smallest net loss 

occurs for debit and credit cards (at €-0.150 per transaction), which is about half the net 

loss associated with cash.  Checks incur a net loss for merchants almost seven times 

higher. 

 While the net effect of government and the central bank on payment cost and 

income is close to zero, the net effect for consumers is significant.  Consumers incur a 

net cost in using any of the four instruments but this net expense is lowest for debit 

cards (€-0.355 per transaction), followed by credit cards (€-0.480), checks (€-1.002), and 

finally cash (€-1.112).  On balance, at the bank, merchant, or consumer level payments 

are a net cost although these net costs are less for cards than for cash or checks.19 

 Since debit cards are generally the cheapest payment instrument of the four 

covered here, payment costs for the Spanish economy would be reduced if debit cards 

continue to replace more expensive cash and checks in transactions. Another way to 

reduce payment costs relies on payment scale economies. These were shown to be 

large for Spain in that a 100% rise in payment transaction volume may only result in a 

33% increase in operating cost (so the scale economy is 33%/100% = .33).  If the 

average operating cost of processing 2 million debit card transactions per day is €0.06 

and a consolidation of currently national card processing operations across borders 

expanded processed volume by 100%, average processing cost could fall to €0.04, a 

one-third reduction.20  Such an development would be consistent with the effort to create 

a more efficient Single Euro Payments Area (SEPA).  

                                                
19

 The social cost of different payment instruments can be approximated by summing the separate cost plus 
income figures for banks, merchants, the central bank, and consumers presented in the tables.  Although 
some costs will be double counted, as when the bank cost to produce payment services for merchants is 
added to merchant costs of accepting payments, merchant payments to banks corrects for what otherwise 
would be a double counting of costs.  
 
20

 From [(€0.06 x 2 million) x 1.33] /[2 million + 2 million] = €0.04.   
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 Appendix A: Generating cost/income data for Spain. Some methodological 
issues. 
 
This study relies on data from a broad range of industry sources along with the informed 

views of payment market participants.  Currently, there is no publicly or systematically 

collected payment cost information available for Spain.  The study follows earlier 

methodologies yielding payment cost estimations for the U.S. outlined in Humphrey and 

Berger (1990) and especially in Swartz, Hahn, and Layne-Farrar (2004). 

 The main estimates of payment costs rely on the Delphi forecasting technique. 

Here a panel of experts, including bankers, payment network managers, and bank 

accounting managers, were interviewed over two rounds. These industry experts were 

asked to provide their informed views based on their internal (mainly confidential) 

information and their own views regarding different cost and income items for each 

payment instrument. In the first round, the experts were provided with information from 

previous studies of payment unit costs in other European countries and the U.S. This 

information was used to “cross-check” the cost estimates generated for Spain. 

Fortunately, the production function for the same payment instruments in different 

countries is quite similar and unit cost would vary primarily due to the scale of 

processing operations and the overall level of payment instrument use. In a second 

round, the experts were provided with an anonymous summary of all experts’ forecasts 

and their reasons for them. After these two rounds, the experts' informed views 

regarding payment costs tended to converge so the process was stopped and our final 

data were derived by averaging the resulting experts' final values. The methodology 

applied set out clearly the various stages in the payment instrument production process 

and income framework.  

  The goal of the project was to obtain the likely unit average cost per payment 

instrument at their different stages of production in order to estimate the cost of using 

cards (debit and credit cards separately) relative to other payment instruments (cash and 

checks) in Spain. The approach of giving payment participants illustrative payment data 

based on analyses of payment systems of other countries is a good one as this 

information assists Spanish experts in focusing on how the cost of payments in Spain 

differ (or not) from costs in other countries. Our four sets of expert payment participants 

consisted of consumers, merchants, commercial bankers and, when applicable, the 

central bank. A distinctive methodological issue of this study is that it considers all the 

different players in the industry as well as all sources of both costs and income.  
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 Considering the four parties involved, there are certain specific assumptions that 

should be highlighted. These are: 

 (1) Merchants: the “time to make a payment” is the number of seconds multiplied 

by the “value of time” (unit labor cost). Float cost is an average daily expense based on 

the value of money and the time involved to effectively deposit funds received (1 day for 

cards, 2 for cash, 4 for checks). The cost of “fraud” is virtually zero for cards since all 

merchants are directly and fully covered by the bank and this “guarantee of payments” is 

not directly charged for.  Infrastructure and other costs were obtained from internal 

accounting data of the different payment providers. Estimation of fraud costs for checks 

and cash represent the informed views of the experts participating in the analysis.  

 (2) Issuing banks: the cost of ATM cash withdrawals was obtained from internal 

data on on-us withdrawals (as they represent around 86% of total withdrawals) and 

adjusted using the estimated value of the other types of withdrawals (i.e., international 

customer withdrawals and withdrawals by customers of other Spanish banks within 

Spain).  Fees charged for ATM withdrawals were obtained from internal data sources.  

 (3) Cardholders: While most costs were directly observable, revenues from 

reward and fidelity programs correspond to the costs of the card issuer.  

 (4) Government and central bank: these costs correspond to informed industry 

expert views as well as academics and the central bank. 
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Appendix B: Parameter Estimates for the Composite Cost Function. 
 

The number of observations is 2,282 over 1992-2005 while the log likelihood of 

equation (2) is 2417.97.  Standard errors are computed from a heteroscedastic-

consistent matrix (Robust-White) and the Durbin-Watson is 1.95 (indicating no 

autocorrelation problem).  The cost function is concave as the matrix of second 

derivatives of the cost function is negative semidefinite. 

Likelihood ratio tests of setting the 15 parameters associated with check, giro, 

and card payment transactions or the 11 parameters associated with ATM and branch 

variables equal to zero were -2ln  = 5840 and 272, respectively, indicating that these 

restrictions would significantly reduce the explanatory power of the model.  The three 

payment transaction variables are not publicly available by bank in any country and only 

varied over time but their parameters were jointly significant at the .01 level.  The ATM 

and branch variables varied by bank and over time and were also significant at the .01 

level. 

   
 Parameter Estimate      t-statistic 

 φ        .209       14.54 

 α0      .331E+08        2.43 

 α1          -2.52                  -2.27 

 α2      .521E-02          1.48 

 α3     -.028                -2.93 

 α4     -.225E+05       -1.77 

 α5      .456E+05        3.52 

 α11    .945E-09          2.11 

 α22    .176E-11            .62 

 α33    .134E-10          1.34 

 α44 -3.45                  -2.48 

 α55  5.20                   3.03 

 α12   -.372E-10        -1.33 

 α13    .223E-09         2.85   

 α14    .164E-03         1.60  

 α15   -.166E-03        -1.72 

 α23   -.878E-11          -.84 

 α24    .337E-06           .05   

 α25   -.642E-05          -.86 

 α34    .291E-04         1.91 

 α35   -.302E-04        -1.96 

 α45  3.22                   1.09 

 β1     .065                 3.33 

 β11   .047                27.62 
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