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Abstract

This thesis investigates the existence and extent ofoewes of scale in the European
payments processing industry. SEPA aims to facilitagéesthergence of a competitive, intra-
European market by making cross-border payments as eakymastic transactions. It is
expected that SEPA will spur consolidations and mergersngnEuropean payments
processors to more fully realize economies of sdAle.find evidence for the existence of
significant economies of scale using data of eight Europagment processors during the
years 1990-2005. This thesis also reveals that ownership s&ustan important factor to

explain cost differences across European Automated GdeBiouses (ACHS).

! Corresponding author, e-mail: beynen@hotmail.conThis research was carried out during my internship at
the Economics and Research Department of the NederlanBacik in the period October 2006-April 2007. |
would like to thank Job Swank and Wilko Bolt for theswable suggestions, they have been encouraging
supervisors. Special thanks go to Corry van Renselaheforaluable contribution during the progress and
completion of this thesis. The usual disclaimer applies
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1. Introduction

European payment markets are subject to intense and nagmdformation. After the
introduction of euro banknotes and coins in 2002, the Eurofeammission (EC) aimed at
further integration of European retail payment marketsofi@an payment markets are still
highly fragmented, making cross-border payments inefiiciexpensive and time consuming.
European citizens will only fully benefit from free neaent of goods and services if they are
able to transfer money and make payments within Europasgsa@d cheaply as in their own
countries. The creation of a Single Euro Payments ABt&PA) will contribute to the
completion of the Single Market. In this light, SEPAdefined as: ‘a euro area in which all
payments are domestic, where the current differemhadbetween national and cross-border

payments no longer exists’.

Payment markets are complex and their integration evam®. To create SEPA, domestic
payment standards, infrastructures and jurisdictions needbetoharmonised. The EC
recognised that a spontaneous integration was not likelyctar. In providing payment

services, banks must compete and cooperate at the isaend herefore, the EC implemented
a Regulation to force the banking industry to integrdteir payment systems and
infrastructures. With the advent of SEPA, domestic paynmearkets are opening up. It is
expected that SEPA will boost competition and thatilit spur mergers and consolidations

among European payment processors to fully realise thatpdtconomies of scale.

In this thesis, we first describe some major trendshen European payment market and
characterise the market structure. Second, we investigather economies of scale exist for
the European payment processing industry, and raise theogquéstihow much payment
costs may fall as a result. Furthermore what isitfigact of SEPA on the structure of the
European payment processing market? Would only a few glayevive or could it even lead
to a natural monopoly. Would that be a social desiraltieooe or does it call for some form
of competition policy regulation?

At present, only a few studies exist that particuldegl with economies of scale in European
payment markets. This thesis contributes to this lieeatby estimating payment scale

2 ECB, towards a Single Euro Payments Area. ObjectinesDeadlines (4th progress report).



economies for the European payment industry, using a unigaesda compiled of eight
European payment processors over the 1990-2005 period.

This thesis is structured as follows. Chapter 2 desctilgackground and goals of SEPA.
Chapter 3 analyses the market structure of the paymentspmogeindustry and recent
developments of payment usage. Chapter 4 estimates ecgnofrseale in the European

payment market. Chapter 5 concludes and elaborates oy paftications.



2. The Single Eur o Payments Area

This chapter aims at describing the key events that hew&riuted to a Single Euro
Payments Area (SEPA). The idea to create SEPA fitsderigin in the realization of the
Economic and Monetary Union (EMU) and the introductibthe euro in 1999. EMU aims at
eliminating the barriers hampering the free moveméttade and goods across the European
Union (EU). A particular objective was to create agknhomogeneous market where
currency would move as freely and cheaply in the Eamee as it had previously within
national borders. It is obvious that a Single Euro PaysnArea is highly instrumental to that
goal. The aim is to create an area where Europea®it#i companies and other economic
agents will be able to make and receive payments inregaydless of their location, whether
between or within national boundaries under the sarsie banditions, rights and obligations,
regardless of their location.

At the moment, the European payment market is still highdgmented. Cross-border
transactions are expensive and execution time is longuoAtaneous harmonisation of the
fragmented payment systems by the banking sector did wot.oEherefore, the European
Commission implemented directives and regulations toppegsure on the banking industry
to cooperate and harmonise their systems. In March 208%ahking industry committed
itself to making SEPA a reality by the end of 2010.

The structure of this chapter is as follows. The festtion describes the underlying ideas of
the European Commission to create an internal market.s€cond argues why integration
has been so difficult. The third discusses the effoftshe EC to integrate the payment
market. These sections are followed by a descriptiatheoforces which kept the banking
industry reluctant to cooperate. In the final section SEPdefined, and the framework that

has been designed for the payment infrastructure wdelseribed.
2.1 Paving the way
The origin of a Single Euro Payments Area dates bad®%d, when the European Coal and

Steel Community (ECSC) was established and the idea inkemmal market was borhThe
aim of the ECSC was to contribute, through a commonkendor coal and steel, to economic

% The Treaty was signed by France, Germany, ltalyNeétherlands, Belgium and Luxembourg.



expansion, growth of employment and social welfare. gaigical driver was to strengthen
the solidarity between countries and pave the way twofiean integration.

Since 1951, political and economic European integrationdegpened immensely and a
growing number of countries joined the European Union. Tihgl& European Act of 1986
was a big step towards a unified European market. It beczathig/iin 1992, and was defined,
in the Treaty of Maastricht, as an ‘area without inéifrontiers, wherein the free movement
of capital, goods, services and people is ensured’. Otie @bjectives was the foundation of
an Economic and Monetary Union (EMU). The overarchingdbje of EMU was to create a
common currency, the Euro, and the establishment of apBanoCentral Bank (ECB). In
1999, the Euro was introduced, which diminished exchange sk® and increased price
transparency within Europe. Euro coins and notes weralinteal in 2002, giving birth to the

first joint payment instrument.

An efficient European payment system is of vital impactato the smooth functioning of the
Single Market. It will be the finishing touch of the embal market. After all, a truly free
movement of persons, services and goods will only be dess$icross-border payments in
euro can be made in just the same easy way as domestiems.

Already in 1990, the European Commission published a papekinigldPayments in the
Internal Market’, expressing its view on the urgent neech @fommon payment market.
Despite the efforts of the EC to integrate the paymaarket through consultation papers and
directives, harmonisation failed. A natural harmonisatof the payment markets by the
banking industry did not occur either.

2.2 Fragmented payment systems

The main source of inefficient cross-border paymentidsexistence of different domestic
payment systems and standards within Europe. Payment systemlike plug-sockets.
American and European standards diverge. An EU hairdryex@imple does not work in the
US or the other way round, unless a transformer is usedla6 difficulties apply to the
European payment market.

The highly fragmented European payment market can be ieagleby so-called ‘path

dependence’, ‘lock-in" and network effects. Theories dealitl these phenomena are



widely discussed in the economic literatfirn general, path dependence is described as
economic progress in line with new technologies. It lefdsiew payment systems and
instruments that deliver more benefits at lower cdgtat some point, critical mass has been
established, payment instruments and systems will be sthreld, and countries are locked-
in their own payment habits. When locked in, it becomed tmaleave the ‘path’ and to adopt
more advanced technologies over time. This developmenideasintensified by the fact that
most payments transactions occur within national boueslafihe problem is that domestic
payment systems can be very efficient whereas eatrtbss-border level, national systems are

incompatible, causing inefficiencies.

European payment systems differ. First, different stalsdare used within Europe to
characterise payments. For example, an account nuimkibe Netherlands consists of 10
numbers whereas in Italy 12 numbers and a specific bdewtifying code is used. The
exchange of cross-border payments therefore often reqmieswual processing, leading to
high costs. Account number portability remains a difficooss-border issue.

Second, the organisational infrastructure of processirgjesys varies. Most European
countries have automated systems to process paymewtH|esbAutomated Clearing Houses
(ACH). An ACH is a centralised platform which sortaleaclears large volumes of payments
between member banks. ACHs are often owned by conmahéanks. In order to counteract
restricted membership, in some countries, ACHs are mdnagehe National Central Bank
(NCB) and membership is open to all banks. Other counpiesess payments mainly
through correspondent banking, made possible by bilateral mgnte between banks.
Smaller banks that have no internal processing faslithook up to large banks which handle
payments on their behalf. In order to get full geographmalerage, many bilateral
agreements are needed. Clearly, high costs are incundeskacution time may be long.
Third, national legislation surrounding payments is gomiaurdle for the exchange of cross-
border payments. Especially, rules concerning disputiersettt of direct debits differ among
countries?

To summarize, European payment systems and standardstaadiyvincompatible and until
recently no pan-European payment system existed. As AQEIat® mainly on a national
basis, the correspondent banking model dominates the exeofiiross-border payments.

* See for a comprehensive discussion, Leibbrandt, G. (20@4also Kemppainen, K. (2006).
> A direct debit is a payment instrument where thgepauthorizes its bank to monthly debit an amount of
money of the former’s bank account in favour of theireog party (for example the monthly).



2.3 EC effortsto harmonise the payment market

As mentioned, in 1990 the European Commission proclaimedrtfet need of a common
payment market. The focus of a first discussion pager on retail cross-border paymehts.
Anticipating on intensifying European integration, citizemsl &mall and Medium Sized
Enterprises (SMEs) needed to be able to exchange payeféciently. The EC focused on
credit transfers, because at the time they were wededoth manually as well as
electronically by national ACHs. In order to processssrborder credit transfers more rapidly
and less costly, the EC proposed to link the domestic AQHKisnately leading to a Pan-
European ACH (PEACH). Linking ACHs would complement the wang use of
electronically processed payments, and EU standards coulidusdoped to enable faster

processing.

The EC stated its view on the creation of a common paynmarket very clear. The
Commission realized that the development of such i&kehavould not evolve naturally. It
would require the cooperation of the banking industry apeomed by regulatory action by
the EC itself. Between 1992 and 1997, the EC conducted studibe @fficiency of cross-
border EU payments in terms of costs and execution filme results showed that the average
cost of a cross-border payment was EUR 24 for a tnao§#UR 100. A cross-border credit
transfer took on average 4.8 working days; over 15% of the guatgntook more than one
week to be executddThe EC was dissatisfied with these results and isauBitective in
1997. This Directive laid down the rules for more transpareand focussed on the
performance of cross-border payments. It was impleedemt 1999. Despite the Directive,
cross-border payments persisted to be more expensivéiragcconsuming than domestic

payments.

Following the successful conversion to the euro in 1999 and twvé introduction of euro
notes and coins in January 2002 ahead, the EC raised pressine banking industry. EU
citizens, corporations, SMEs and public authorities vséienot able to shop around for the
most efficient payment service provider. The EC becanweasingly frustrated and
acknowledged the Directive to be too weak to drive the bankithgstry towards action. It

issued a Regulation.

® Commission of the European Communities (1990), Making Patgire the Internal Market.
" ECB (1999), Improving Cross-border Retail PaymentiSesithe Eurosystem’s View.



This Regulation was more powerful than a Directivestdted that if a Member State did not
comply, a penalty of effective, proportionate and detérsamctions would be taken. The
Regulation was implemented in December 2001. Banks were dethpelcharge the same
fees for cross-border payments (electronic paymentsactions and credit transfers) as for
national payments. The Regulation also forced the bamksiplement a common account
numbering system (IBAN) and reduced the execution timeesfitctransfers to three working

days®

2.4 A resisting banking sector

Why did the banking industry stick to their own payment itfuesures? Banks face major
changes with the realization of a common payment maiket harmonisation of domestic
payment systems requires large investments in infragtes;t new standards and
technologies to make payment systems within Europe cdstgat

Traditionally, in most European countries the bankingaselsds been highly concentrated
and payment processors often operated in duopolistic al tognopolistic markets. In the
new European payment landscape, payment service providerscomserate and compete at
the same time, causing a natural economic tension. ¢éoma bank develop new standards
and payment instruments knowing its rivals all over Europg benefit or steal its business
away?

Nonetheless, persistent political pressure and thettbfesubstantial revenue and market
share losses triggered the banking industry to take acti@ncfeation of a common payment
market is irreversible. There is no other option ttee banking sector than to cooperate. In
2002, large banks and banking associations committed thesas®l create a Single Euro
Payments Area. The European Payments Council (EPC)established to carry out the
project.

2.5 SEPA

SEPA is defined as ‘a euro area in which payments are diemmevhere the current
differentiation between national and cross-border Eaym no longer exists’. The

8 Regulation (EC) No 2560/2001 of the European Parliamentfahé €ouncil of 19 December 2001 on cross
border payments in euro.
° ECB (2006), Towards a Single Euro Payments Area —cf\gs and deadlines (4th Progress Report).



liberalisation and harmonisation of national payment ntarkeill lead to intensified
competition, the standardisation of payment instrumamtistheir underlying systems to result
in consolidation. The most important economic driveth& competition at a European level
playing field in combination with consolidation is expectedilow for substantial economies
of scale. This should put a downward pressure on paynasairtion costs.

Credit transfers, direct debits and card payments wibime the first collectively European
payment instruments. EPC has defined the standards fomsheiments as well as a
framework for the underlying payment infrastructures.

SEPA will have an impact on European society. Howetgeguarantee its success, SEPA
entails efforts of all stakeholders in the payments markieé banking industry needs to
invest in new payment systems and technologies, public aigkareed to move en masse to
those systems and Europe’s citizens need to changg#yenent behaviour.

SEPA will not be created overnight. At the end of 201thatlatest, European citizens will
exclusively use SEPA payment instruments. If SEPA besoasuccess, economic agents
may benefit from faster, easier and cheaper paymesihildiges. If successful, SEPA may
contribute to a more competitive Europe and social welfaight increase in terms of
economic growth.

2.6 An ACH Framework: therules of the game

In order to create a single payment market, the matibased ACHs need to be able to
process the new defined SEPA payment instruments. EP@evatoped a framework in
which the rules (and boundaries) of the new ACH markeicsire are designed. ACHs
basically have three options in SEPA: a) become rmERaopean ACH b) become SEPA-
compliant and c) quit operations and move all domesagment volume to a SEPA-
compliant or PEACH. A PEACH is a Euro-wide and coumteytral clearing organisation,
providing reach to all banks in SEPA. To foster fair cetitipn and create a level playing
field, public payment providers should be exposed to the sanmapbes that apply to private
payment processing providef.To become SEPA-compliant, ACHs must be able to send
receive payments information of SEPA-instruments andlatds to and from all banks in the
euro area. SEPA compliant ACHs and PEACHSs therefoee ne be interoperable through

direct or indirect linkages between other ACHs.

19 For details, see the report of the European Paymamicl (2006), Framework for the Evolution of the
Clearing and Settlements in SEPA.



3. European ACH Industry structure

A pan-European ACH industry is emergent. The developwieatEuropean single payment
area will open up the payment processing market. Un@int®g the processing of payment
transactions was basically a domestic matter, and Bargpean countries had only a single
payment processing provider. In fact, those single ACHsewaten operating in a
monopolistic setting and acted as price setters. SERApiscted to create a European level
playing field and national ACHs will be exposed to a nemmpetitive market environment.
ACHs need to anticipate on this new situation and mustradbea prescribed framework in
order to operate within a SEPA environment.

The ACH market is in transition towards a more conpetisetting. Some ACHs have
engaged in mergers and switched their governance structure gublic non-profit to
privately owned. The behaviour and interaction of ACHs #re nature of this specific
industry are worthwhile studying for several reasonst,Rine dynamics of SEPA will lead to
a new ACH market structure. Despite increased competia potential outcome of this
dynamic game is that only a few, or maybe even one A@Hsurvive, so as to fully realize
the potential economies of scale. Second, from a pglengpective, the question arises
whether the new configuration of the European ACHsledltl to a social desirable optimum.
Furthermore, information about the ACH industry may bdulge formulate policies that

strive to ensure the well-functioning of the payment ntarke

This chapter describes the European ACH industry by a nupibetylized facts. It is
structured as follows. Section 3.1 briefly sketcheswbeking of the ACH industry. Section
3.2 analyses the supply and demand side and elaboratesem dewelopments in this
industry. Section 3.3 discusses some specific charaatsrgdtipayment systems. Section 3.4

concludes.
3.1 European ACH industry: some facts
The evolving European market of processing payments is crngpénalyse. The complexity

of the payment industry lies foremost in its governasticecture. This structure makes that
the supply and demand side of the market are inter-relattst. alia resulting in a natural



tension between necessary cooperation and effectimpetiiion, and the existence of strong

network externalities.

Participants in the ACH industry

The principal participants in making a payment are; the p@lerinitiating party), the payee
(the receiving party), the payor’s bank, the payee’s ban#t,a payment processor (ACH).
Figure 3.1 depicts a stylized static presentation of thepkeycipants in the ACH industry.

Figure 3.1 A stylized payment model

The model above illustrates that a payment proceasesfdemand from several parties. The
demand side for processing services can be divided into @inectindirect demand. The
indirect demand comes from end-userswho initially initiate the payment instructions to
their bank. End-users do not comprise only of consumeraldmicompanies and government
institutions. The ACH then faces direct demand fronpdsticipating (member) bank8)
that forward the payment instructions on behalf of tbemsumers to be processed. A typical
characteristic of an automated payment processor igttbatbles its participants to submit
files containing a large number of payment transactioosie, called bulk payments. In this
model (see Figure 3.1), companies and government institulicmsalso able to initiate
payment instructions. The ACH then facilitates the arge of those instructions between all
participants. Companies and government institutions are addtgek static model because
within SEPA, these participants will be able to subneirtbulk payment instructions directly

! The interested reader is referred to the appendixdetailed description of the route of a payment. This is
described for a domestic as well as a cross-border payraasaction.
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to ACHs. In fact, this new target group enlarges the palemarket of payment processors.
The total demand for processing services in the euro arebeccalculated by the number of
electronic payments made (indirect demand of consumEhg).total volume sums to 45,6
billion electronic payment transactions in 2084Total demand in terms of potential
participating banks in the Euro area sums to approximately &&iks.

3.2 Trendsin payments usage: supply and demand factors

On the supply side of this industry, the payment processalitafee the automated exchange
of payment transactions between their participatingkdaand other members such as
companies and government authorities. Figure 3.1 depicts@if®@d route of a payment
transaction. The interaction between the partiesuirgcd a consumer initiates a payment
instruction to its baniB1l. BankB1 accumulates all payment instructions received during a
given time frame and sends them in a bulk paymentdithe ACH. The ACH opens the file

and redistributes the payment instructions to the recebamng, in this casB2.

Electronic payments: a growing business

Payment processing services provided by ACHs in the Eueoameedifferentiated. The four
basic electronic payment instruments processed by ACHsropE are credit transfers, direct
debits, card payments and cheques. Annual reports and webSitegtianal payment
processors reveal that they also provide additional, topspecific, services to their banks.
Over the past fifteen years, the use of electronic paysnhas increased, whereas the use of
paper-based payments has declined. Figure 3.2 illustratesvitleaent of the number of
used payment instruments in the Euro area.

The figure strongly suggests a substitution towardsreleict modes of payments. Using data
from 1990 to 2004, clear trends of the various electronic payimsmuments are observéd.
In 1990, cheques started out as a relative popular paynsninment. At the same time a
downward trend set in. Credit transfers dominate theotiséectronic payments and seem to
retain this position. The volume has doubled from 7 billio&990 to 14 billion in 2004. The
introduction of internet banking seems to be a reasordpanation for this development.

12 ECB Blue Book (2006).

13 Additional ACH services can be risk management, balandéransaction information, mandate management
and customer support. See Equens Report, ‘Bundled benefitspggments in future proof hands.

4 The number of cards includes debit and credit. Totdlgime 1.1 include France, Germany, the Netherlands,
Belgium, Portugal, Spain, ltaly, Austria, Luxembourg, IndlaFinland and Greece.
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Paying with plastic is popular in Europe. Its volume growtlabsolute terms is impressive;
1.7 billion in 1990 to 12.8 billion transactions in 2004. Anoth&srsting development is the
steady growth of the usage of direct debits and contslotéhe evidence of the substitution

process.

Figure 3.2 Development of used eectronic payment instrumentsin
theeuro area
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Source: Bank for International Settlements (BluefB01995. 1999 and 200

The spectacular growth of electronic payments indic#tas processing payments is a
growing business. Within SEPA, standards of payment instnsctall be harmonised and
payments seem to become homogeneous services. Thingepalyment processors within
SEPA will therefore need to compete on differentiatedices, quality and prices.

ACH landscape: Setting the scene

Changes in the European ACH landscape have become viSheeliberalisation of the
European payment markets has already forced domestic ACH=lefine their strategies.
Table 3.1 shows some first insights of this dynamic m®c&he table shows a clear shift in
the number of players and their volumes. In 2004, thebeunof automated payment
processors within the euro zone amounted to 14 and hagdmiered to 11 players in 2007.
The French clearing house (SIT, at present STET) thadargest processor in 2004 and

12



retains its position in 2007. Although Voca is a player oham-euro country UK, it
announced its ambition to become a competing player wiBEPA. As a result of
concentration in the ACH industry, the volume has beslistributed among the payment
processors. In 2004, the market share of the four lapggshent processors was 72%, by
2007 it has increased to 76%.

Table 3.1 Payment processorsin theeuro area
Volumein thousands

Automated Clearing Houses (ACH) 2004 Automated Cleatogses (ACH) 2007
Country Processor Volume  Owners Country  Processor Volume wne@
FR SIT 11,6 CB FR STET 11,8 B
UK BACS 4.6 CB EU Equens 6,6 B

NL Interpay 3,1 B UK Voca 4.8 B
GE TAI 2,9 CB EU STEP2 3,3 B
GE RPS 2,2 B GE RPS 2,4 CB
IT BI-COMP 1,8 CB PT SIBS 1,6 B
PT SICIO 1,4 CB ES STEP.AT 1,6 CB
ES SNCE 1,2 CB BE Iberpay 1,3 B
BE CEC 1,1 CB FI CEC 1,1 CB
Fl PMJ 505.0 AS IR PMJ 505.0 AS
IR IRECC 295.0 CB AT IRECC 300.0 CB
EU STEP2 28.0 B GR DIAS 29.0 CB/B
GR DIAS 28.0 CB

LX LIPS-Net 13.0 CB

Total volume 30,8 35,2

Explanatory note: CB= Central Bank, B= CommerciahB and AS= Payment Association.
Source: Bank for International Settlements (Blue B2086), institutions' websites and annual reports.

A few major events set the current scene. The renerger between the Dutch Interpay and
the German Transaktionsinstitut resulted in Equens. yairel process 6.6 billion payments
which makes Equens the second largest player in the ACHtigd83EP2 has leaped
forward to the fourth largest player. The volume inceaasults from the Italian and
Luxembourg domestic volumes. Both countries decided to auiitthtional systems and

shift their domestic traffic to the pan-European STEP#sgysThe other pivotal players in
the ACH arena are: STET of France, UK’s Voca, SIBBartugal and the Spanish Iberpay.
These payment processors have all become pan-Europeaersuppdl most of them re-
launched their platforms with advanced technologiegldmtly, there is a tendency towards a

concentrated payment market structure.
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3.3 Specific factorsin the ACH industry

Governance structure

A remarkable trend is the rapid change of governancetgteuamong the majority of ACHs
between 2004 and 2007. Traditionally, processing payment ttenmsabas been carried out
by the banking industry. Most domestic ACHs were govermeldoperated by central banks
and some have been owned by commercial banks. Finamtatainents of public payment
processors are hardly available. It may be conjectinatdpiublic payment systems have been
strongly subsidized by the national governments. Conséguproduction factors might not
have been allocated efficiently, causing market distastio

Table 3.1 reveals that most ACHs switched their govematiwicture from public central
bank owned to private entities. By becoming private (oensial bank owned) entities,
ACHs position themselves to become competing playetsinvihe SEPA world. The same
‘rules of the gameWwill apply as to private firms. In effect, this impdiehat the ACHs must
publish their financial statements, thereby increasingspamency on operating costs and
prices. Evidently, the governance structure of ACHs kgy element of the well-functioning
ACH market.

The remaining, relatively small European payment procesadl provide their domestic
banks a solution during the transition towards the cetigei of SEPA. They will convert old
national standards into new SEPA standards. Afterrdtastructures and standards are not
harmonised and implemented overnight. It is expectedhitbatmaining payment processors,
as SEPA matures, quit operations and transfer theirnatmnal volumes to other payment

processors or engage in mergers.

Dual role of commercial banks

A complicating factor in the ACH industry is that h@silyment processors are now owned by
the commercial banking community itself. This makes barders and owners of ACHs at the
same time; they are on the demand as well as onuph@ysside of the ACH market. The
guestion that comes to mind is how this will influencée@ive competition. One might
expect that domestic banks, because of this blurringaelbetween demand and supply, will
stick to their own owned payment processors. Thisidracan only be overcome if market
conditions in the ACH industry are such that the ACHt a@mpete heavily on prices. This
may then lead to a shift towards the most efficientc@ssing providers. As a Dutch
newspaper recently wrote ‘Call for a tender puts highspreson processing tariffs of debit

14



cards’. In this case, ABN AMRO is a share holder eéidpay. The contract of ABN AMRO
with Interpay had been expired. ABN AMRO has startedhtgpsaround in the pre-mature
SEPA landscape for a new payment processor. Neverghéhesbank again signed a contract
with Interpay/Equen$’ From this, one may question what the influence of oviniers in
this market. In addition, it can be argued that if logigrt contracts are signed, based on the
ownership-demand relation, this inefficiency deters efitriiowever, it remains an empirical

issue how interrelated demand and supply conditions affectompetitive behaviour.

Network externalities

Following the 1O literature on payment systems (Rochad &irole (1988), Bolt and
Humphrey (2005), Schmiedel et al (2006)), the ACHs industry @amcharacterised by
positive network externalities. In theory, positivewatk externalities arise when a good or
service is more valuable to a user the more users #umgame good or service. The ACH
industry so exhibits distinct network externalities. Expected utility of using the services of
an ACH for a bank positively depends on the number loéroparticipating banks. Thus, if
more banks are hooked up with the ACH, its coverage iseseand less intermediate links
are needed to reach other banks

Size and scalability are important in payment systems adubeir high capital-intensities.
Electronic payment systems require considerable up-framesiments in processing
infrastructures, highly-secure telecommunication facditiend data storage, and apply
complex operational standards and protocols. With higédficosts, unit costs fall when
payment volume increases, thereby providing a strong ineetd consolidate processing
arrangements across borders to realize these voklated benefits. Given this
characteristic, an ACH will try to attract as mucanks as possible, ultimately pushing
smaller networks out of the market. Intuitively, netlwexternalities are related to economies
of scale. The more banks participating in a networg, lénger the scale expansion and the
more economies of scale can be exploited. Thereémtey is likely to be limited. Successful
entry seems to be possible only if the technology méwa platform will be such that it leads
to substantial lower prices and banks can switch phador

15 Financieel Dagblad 26/01/2007.
16 See also Tirole (1988), The Theory of Industrial OrgamisatIT Press.
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Competition: Contestabilitgnd pricing

Following Baumol et al. (1988) the concept of contestghi@n be defined as a situation in
which no actual competition exists. The potential trefaentry by itself, is effective in
disciplining the incumbent firms, such that efficientcpda and resource allocation will result.
In the context of the ACH industry, a consultative pagfethe European Commission states
that policies regarding entry of non-bank payment sepfiogiders have ndbieen included in
the design of new SEPA schemes and framewdrkke lack of the participation of non-bank
payment institutions in the framework is of crucial impoce to the extent of competition. If
non-payment institutions will be allowed to enter the HA@hdustry, this may intensify
competitive pressure on the existing players. This makesntarket more contestable.
Therefore, one can imagine a non-bank entering th&emawhich has developed a more
efficient and sophisticated technology that enables hteam to compete on lower prices.
This will lead to a new equilibrium with reduced priceawéver, non-bank players in the
payment industry may require different regulatory attenti

3.4 Conclusion

This chapter analyses the basic characteristics an@ntutrends in the European ACH
industry. The above suggest that the ACH industry showsgsttendencies towards
concentration, where commercial banks dominate thél A@ustry in terms of ownership
structure. In general, an imperfect market implies thatet are one or more firms on the
supply side of the market that are able to exert mgudwer and influence prices. In addition,
the market is populated by a large number of consumerssdiwices in this market are
closely related but not identic¥l. It can be concluded that the ACH industry shows
tendencies towards a oligopolistic market structure. Thaneat processing market is
expected to realize substantial economies of scale.ektent of scale economies and the
existence of network externalities may have a sigmficenpact on the ACH market

structure. In the next chapter, the extent of theake ®tonomies will be tested empirically.

" European Commission, Consultative paper on SEPA ine=nt2006).
18 Nicholson, W. (1998), Microeconomic Theory Basic Pptes and Extensions.
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4. Scale economiesin the ACH industry

As a result of intensifying European financial integratemd the advent of SEPA in
particular, the importance to study potential econonuésscale from cross-border
consolidation of payment processors is paramount. Ghégpter estimates payment scale
economies for the European processing industry using a ntagetlaof ACH cost and
sketches the potential cost benefits from consolidatiectrenic payment processing across
borders.

In order to derive scale economies, the underlying produstiaucture of ACHSs is essential
in understanding this multi-product competitive industry. Adgpmodel to estimate the cost
structure is the translog function. The translog casiction is widely used in empirical
studies in the banking industry to analyse cost structaseesfor instance Swank (1996). The
same types of models that have been used in the bankingryndtesiapplied to the payment
market, in particular the US payment market. In this studyalso estimate a translog cost
function to derive potential economies of scale inEheopean payment processing industry.
The remainder of this chapter is as follows. Sectiond&dusses some related literature and
in section 4.3 the translog cost model is described andaiteats explained. Section 4.4
describes the data in more detail and gives some fegjhits in the potential scale effects.
The estimation results are presented and discussecttionsd.5, along with a thorough

discussion of the induced payment scale economiesofdcé concludes.

4.1 Somerelated literature

The consolidation process of US payment processing systethe 90s led to a surge of
interest in the existence of economies of scale m itldustry. In contrast to the US, cross-
border consolidation of European clearing houses has fadged and research on the
European payment market is in a premature state. Methddseamnits of US literature are
therefore taken as a benchmark. Two important studiesl stat. Bauer and Ferrier (1996)
estimated single cost functions for check, ACH and Hedsgervices by using data over the
1990-1994 period. They specified a translog cost function and folaid significant
economies of scale were to be gained among the existinds AChey concluded that the
consolidation to one processing platform is justifiéal.contrast, economies of scale of
processing checks and Fedwire services turned out tolpefilausted. Check processing is
labour-intensive and its productivity is not much affectetelsyinological change.
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Adams, Bauer and Sickles (2002) examined whether the FeB&sdrve’s payment
processing services reveal economies of scale and ssopeiti-product translog model with
three outputs, e.g. ACH services, Book-entry securities edwire (interbank settlement
transactions) services was estimated. They found dittlesistent evidence for economies of

scope but did detect significant economies of scale.

Empirical studies on scale economies in the European paynuistry are scarce but rapidly
coming to the fore. Due to the persistent lack of daésearch has been toilsome.
Khiaonarong (2003) estimated a log linear cost function by wktm of 21 payment systems
and found substantial scale econonifesde emphasized the importance of ownership
structure in payment systems and his results indicatienghertance of institutional setting’
Bolt and Humphrey (2005) examined the potential for scalesaape economies of the large-
value interbank payment system of the ECB, Target. Tasge public payment system that
interconnects payment systems of 17 central banks in Eubngeto lack of detailed cost
data, the authors adopt estimation results of Khiamga(2003) and Federal Reserve studies.
Based on these analyses, they argue that if Targetesiscae consolidating to a single
platform, it would be able to realize strong economiescale. In Bolt and Humphrey (2006),
a data set including 11 European countries over 18 year®dstasexplain movements of
operating costs in the banking sector as a functiomaosaction volumes of four separate
payment instruments, and wages and capital costs. Tlh@@rgrfocus is on scale economies
of card payments. The results show remarkable outcom@édheir findings indicate that
consolidation of payment processing across Europe coaddtée significantly lower average

cost per transactioA*

Some recent contributions to empirical research om@mies of scale centered on European
securities and settlement systems. The securitiesedtiensent industry is closely related to
the ACHs market in terms of processing. At present,dtudies exist. A first comprehensive
attempt to estimate economies of scale and scopeumitges depository settlement industry
has been done by Schmiedel et al. (2006). The authors asswheettlement institution to
be a multi-product firm. The data set consists of 14tutgtns in Europe, North America and

19 Khiaonarong uses data of 10 European systems, of BHaslge-value systems and 2 ACHs, 9 East Asia-
Pacific systems and 2 North America systems.

2 To correct for ownership structures, a dummy is adoldioet regression.

L The realized scale economies yield an average estishat1 for debits cards, indicating a strong potertial f
cost reduction in debit card processing. Taken togetheraBdlHumphrey find (realized) scale economies of
about .30.
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Asia-Pacific. The sample period is 1993-2000. In order to etak@onomies of scale, both a
single and a multi-output, translog cost function isnestted. The results show clear evidence
of economies of scale. In the single product case,wostd increase by 69% if the number
of securities settled is doubled. In the multiple outpsecaoubling of both outputs leads
only to a 53% increase of total costs. Naturally, theseéings support new alliances or
mergers among settlement institutions. An alternatie¢hod to estimate economies of scale
is examined by Van Cayseele and Wuyts (2006). The au#ligte that central security
depository systems (CSDs) are heterogeneous. They appégaeffects regression to correct
for heterogeneity and the results suggest that econahgesle are present for all settlement
institutions.

At the time of writing, there’s no empirical reseangtt on the economies of scale in the
European ACHs market. Following the Fourth Progress Regothe ECB (2006), the
European harmonization of electronic payment systems resgaine development of "...
common instruments, standards, and infrastructures in trdester substantial economies of
scale". But do scale economies in the payment systerihg egast? And if so, can we give
some "reasonable” guantitative content to these potest@#e economies? This chapter
attempts to analyze potential economies of scale usireg a unique dataset of the European
ACH market.

4.2 The modd

4.2.1 Methodology

Knowledge of the underlying production and cost structure ahpay processors is essential
in order to derive potential economies of scale. Trayais of this chapter is based on the
cost function. In essence, the cost function is atfon®f input prices and outputs, which is
non-decreasing in outputs and linearly homogenous (of degieanput prices. We assume
that each ACH can be regarded as a firm that convertssimptat outputs, using a specific
production technology, or production function. More speaify, an ACH is here assumed to
employ a production process which involves the production sihgle output (processed

payment volume) from two inputs (labour and capital).

Mathematically, at the basis, it is assumed thatetlexists a twice-differentiable aggregate
production function for the ACH industry. If input pricaed output levels are exogenously
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determined, then the theory of duality between cost amdiugtion implies that the

production function can be uniquely represented by a costidandthis cost function induces
the cost minimizing level of producing the (single) outfg.an example, given wages and
rental prices, minimizing total costs subject to a CbBbloiglas production function can be

written as:

Min C =wL +rK )
st.Y=f(L,K)=ALK”

The Langrangean of this constraint is written as:
L=rL+wK - A(Y - ALK ?#) )
After some algebraic manipulations, solving the first oodeditions yields

Cly,w,r)= Ay Blala+p)y (Ba+F)

(3)
In our analysis, the (single) output of payment proasss® captured by the number of
processed payment transactions and, naturally, ACHs bearland capital to produce their
outputs. Following the recent literature (Schmiedel &086, van Cayseele and Wuyts 2007,
Bolt and Humphrey 2006) on payment systemsyrder to evaluate scale economies in the
ACH industry, we assume that the cost minimizing lefgdroducing the single output can be
represented by a translog cost function. We will esgnaaCobb-Douglas functional form as
well, which can be regarded as a special case of theomgaosst function. The translog
function accounts for symmetry and non-linearities uipat and input prices by including
second order and interaction terms. The translog noaostibn is a flexible form that provides
a second-order local Taylor approximation to any arbit@gt function.?> To ensure
homogeneity in input prices and symmetry standard linear agsiis are imposed in our
estimations.
In order to measure technological progress in the ACH inglust include a time trend in the
estimations. The partial derivative of the cost functmth respect to time will provide us

with an indication of the rate of technological prag.eThe value should take a negative sign

2 3ee Coelli et al (1998) for a thorough discussion ofrtirestog functional form.
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to indicate cost reductions as time passes by. Tha shift along the cost curve as new
technologies are adopted over time. In particularantenic payment systems, innovations
in low-cost data storage and real-time processing andriasion have considerably lowered
the unit costs of making payments over the last two decades

Furthermore, to deal with heterogeneity among ACHsrdigg differences in operating
costs, in our model specification, we add a binary vaidiPUBLIC that represents the
ownership structure of payment processoige conjecture that processors that are owned by
national central banks are more heavily (cross-)sidesig so that reported cost data only
partially reflect true underlying payment processing costsaonarong (2003) also argues
that payment systems that are owned by central baalsface conflicts of interest, since
competition and subsidization are inter-related factgan Cayseele and Wuyts (2007) argue
as well that securities and settlement systems exhdtérogeneity. They apply fixed and
random effect estimation techniques to correct for diffes®st structures of each security
and settlement system.

In order to derive scale economies, we estimate akgest functions from our sample data.
We first estimate a simple loglinear model in ordeg#&in some first insights in potential
economies of scale in the ACH industry. Next, aitogdr Cobb-Douglas functional form is
estimated. Then we turn to the single output translog moslel, discussing its estimation

results as well as the induced economies of scale.
4.2.2 Model specification

The translog cost function (Christensen et al, 1973) ariie single output is studied to derive
economies of scale in the ACH industry. Since the tognsbst function incorporates higher
order and interaction terms, economies of scale naay with the output level. The general
functional form of the translog cost function is thn as:

InOC = ao+alan+02“(an)2 +B,InP,+5,InP,

+Bu(nR)* +B,(nP,)* +4,,InQINR,
4)
+0,INQINP, + B,InR,InP,

+ y,DPUBLIC + y, TIME
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where:

OC = total operating costs (in million euros)

Q=VOL (in number of processed payments) denotes the total payoiame
P,= WAGEdenotes the input price for labour

P,= CAPCthe input price for capital

DPUBLIC= the binary variable for ownership structure

TIME = time dummy for technological change

In the case that all second order and interactiomseare not different from zero, i.e.
a,=pBu=p0,=0B,=0,=0,=0, the above translog cost function reduces to abCob

Douglas cost function specification.

Economies of scale

In general, overall scale economies are deterniiyedarginal cost over average cost, that is:

_0InOC _dOC Q _MC

EoS =
0inQ dQ OC AC

®)

Overall economies of scale exist if average cog &s output increases. If we apply this to
our translog cost function this translates intoftilewing scale elasticity coefficient:

. :6|n ocC
' 9lnQ

=a,+a,NQ+9,InP +4,InP, (6)

where &, is called a scale elasticity with respect to autfzconomies of scale are said to
exist if a proportionate increase in all outputelsvraises cost less than proportionally.

Economies of scale exist whes} is smaller than one, < .IConstant returns to scale are

obtained for & = 1, and diseconomies of scale exist for> . 1
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4.3 Data description

The data used for our analysis come from a varietywices. First, payment volume data are
obtained from ECBs "Blue Books" and BIS' "Red Books" tfug years 1990-2005. These
books do not only provide information about the total numbiemprocessed payment
transactions, but also separately about payment volwhesedit transfers, direct debits,
checks, and payment cards (debit and credit). Also, additgmahent volume information
was collected from the individual processors' Intesites and their annual reports.

Second, cost data were retrieved from annual reportssilge, or directly through (bilateral)
communications. Generally, cost data in payment sysaeendifficult to come by, and are not
collected on any structural basis. In our analysis,aged on total operating cost, composed
of all labour, materials, outsourcing, capital consuomptcosts, but no interest expenses.
Interest expenses are excluded, since they are fundyiosegparable from the operating
expense of providing payment services and their delivery ts.user

Third, we used information about total labour cost in taeking sector, along with data on
numbers of staff in the banking sector, to compute ananmage rate as an input price.
These data were retrieved by using central bank statistational account statistics, and
banking association’s statistics across countfieBurther, we used the OECD Factbook
(2006) to derive a measure of capital cost. As in Schmetdd!(2006), we take expenditures
on information and communication technology as a shameoafinal fixed income as our
capital cost input price.

Table 4.1 gives an overview of our sample of payment proces®gether with some basic
overall descriptive statistics. In total, the sampieludes information of eight European
payment processors with a total number of 67 observaticHse table clearly illustrates that
the sample varies across the different ACHs in $ewh processed volume, ownership
structure and the range of observations over the years 1990-20@&vét, in order to
analyse potential cost savings from consolidation inBimpean ACH market, we pool the

cross-section and time-series data.

% See Koetter (2005) on measurement issues regardingpingeiproxies.

4 See also Bolt and Humphrey ( 2006) on data issues reganémsurement of labour costs of banking sectors
across countries.

% A few missing values in some series were estimateéhiple inter- and extrapolations.

23



Table 4.1 Data, institutions and descriptive statistics

Processor

SIT
Voca/BACS
Interpay
TAI

SIBS

CEC

DIAS
LIPS-ne

Total

Date

Operating Cos
Average Cos
Payment Volum
Labour Cos
Capital Cos

Ownership
Technolog'

Country

France
U.K.
Netherland
German'
Portuga
Belgiunmr
Greec
Luxembur¢

Variable

OC (euro, in mir

AC (euro, trx

VOL WAGE (euro, in min
WAGE (euro, in min
CAPC (percentag

DPUBLIC
TIME

Volume (min, 2005)

11982
513¢
327¢
320C
178t

952
29
14

2636¢

Mear

68.0¢
0.13

2176.1°

0.0€
14.9¢

=0 if owned by NCB, =1 el

Ownershig
Period Obs (dummy)
1991-200! 15 0, NCE
2004-200! 2 1, bank
1990-200! 16 1, bank
2003-200! 3 1, bank
2002-200! 4 1, bank
1990-199- 5 0, NCE
1995-200! 11 0, NCE
1995-200! 11 0, NCE
67 4

Mediar Min Max

23.64 1.7¢ 384.8¢

0.1C 0.00z 0.4€

1136.1( 6.01 1198:
0.07 0.04 0.21
14.1¢ 7.4¢ 24.2¢

Time=1,...16 for year=1990,....,20

4.4 Empirical results

We start by estimating basic loglinear regressions ubmgatal pooled sample. Models la-Ic

in Table 4.2 provides us with a first understanding of possdake ®ffects. First in model la

operating cost is regressed on the volume of paymeiysia Model Ib and Ic operating cost

is jointly regressed on volume, the binary variable DPLIB&and Time.

Not surprisingly, we see in all three regressions a gtrdependence on total payment

volume. Also, the dummy is significant, indicating ttheentral bank owned payment

processors have lower average cost, which corrobomatesonjecture. TIME represents

technological progress ang¢t, should take a negative sign to indicate cost reductisnigne

passes by. The effect of technological change has thectaign in model Ic, but is not

significant.
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Table4.2 Loglinear regressions

Regressor Coefficient Estimation Model Ib Model Ic
CONSTANT oo -0.01 0.39* 0.32
VOL 0 0.51%* 0.31%* 0.31%**
DPUBLIC Y1 2.09%+* 2.09%+
TIME Y2 0.01
EoS 0.50 0.30 0.31
Adj. R® 0.62 0.87 0.87
Log Likelihood -98.67 -58.85 -58.70
F-stat 98.11 231.64 152.79
N 67.00 67.00 67.00

Explanatory note: Dependent variable is log of ogadrating cost
(OC/GDPP). Payment volum#&OL is logged. Standard errors are
corrected for heteroskedasticity and autocorreiatising Newey-West.
Superscripts *, **, *** indicate significance of 18, and 1 percent
respectively.

After a simple transformation, regression models thlarcorrespond to the fitted lines in the
scatter diagrams of Figure 4.1. Figure 4.1, panel a) graphmabents the relation between
volume and the associated cost. As is evident frondéfinition of economies of scale above,

in loglinear models it simply holds thaEoS=a,. Since there are no higher order or

interaction terms present, the scale measure doesnowith total volume. That means that
every payment processing site small or big realizesatime positive scale effects.

The negative slope of the straight line reveals & ¢émsde measure of scale economies. More
precisely, the slope is equal to -0.50 (with a t-statist6.7), implying an economies of scale
(EoS) measure of -0.50+1=0.50, with an adjusted R-squared of Dl6Jigure 4.1 panel b),
we have additionally corrected for ownership structime incorporating the dummy
DPUBLIC. Panel b) shows two lines, one line correspundo payment processors owned
and operated by a central bank, and the other (paralleljor banks' owned processors. The
regression results show that the adjusted R-squared jtonp87 and the slope parameter
now becomes -0.70 (with a t-statistic of 22.0), which iegpeconomies of scale of 0.30. The
estimatedeoSmeasure roughly tells us that a doubling of the total predegslume only
increases the total operating cost by about 30 percerst.wichild create strong incentives to
consolidate operations among payment processors in Eudopever, these potential scale
effects should obviously be adapted for possible influenééschnological change and the

development of input prices over time. Also, one shaddount for potential higher order

% This re-expression can be seen from AC=TC/Vol. Takiregogarithms INAC=InTC-InVal, it is easy to see
that equations INAC=a + binVol and InTC= a + (b+1) Insia@ equivalent.
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effects and interaction amongst the explanatory vasallais is exactly what the translog
functionapproach explained in the next sectitmes.

Figure4.1: Economies of scale: smple loglinear relations
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Log(Average Cost)
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Log(Volume) Log(Volume)

Note: Panel a) log of real unit costs versus log of totalivad, not corrected for ownership structure; panel b)
log of unit costs vs log of total volume, including owstép dummy.

4.4.1 A single output translog model

Since the simple loglinear regressions of the preverction are unable to capture non-
linearities and the effects of input prices on operatirsy,a@e extent our model by including
higher-order and interaction terms. Tabel 4.3 showgsheation results for several translog
model specifications, where total payment volun®L) is used as the single output, along
with two input prices WAGE andCAPC) to explain variations in total operating cost. The
regressions are based on the translog cost functioiiisgdxy Eq. (4).

The high R squared values show that all three modelsHiglieexplanatory power. Model lla
is a simple log-linear regression with the restrictiolposed thatg, + g, = 1in order to
account for homogeneity in input prices of degree 1. In mddet¢ include only quadratic
terms to control for a possible non-linear relationsl@pveen the dependent and independent
variables. Homogeneity in input prices requires in this case g, =1and g, = - 22
Model lic is the fully specified translog model extendedvhagious interaction terms, where
the homogeneity requirement now impligs+ g, =1, g, =B, =-5, andg, =-5,,.

Compared to regressions of Model | of the previous sedii@nadjusted R-squared increases
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from about 87 to 95 percent. Again, the ownership dummy isfsignt. Note that in all
translog regressions the time dummy has a significapact now as well. The results show
that technological change reduced costs at a fiveght giercent yearly rate, which is a
similar finding as in Schmiedel et al (2006).

Table 4.3 Translog regressions. single output

Regressor Coefficient Estimation Model lla  Model llb  Mddic
CONSTANT oo 8.80% 10.52%* -24.95*
VOL oq 0.22%* -0.3C 0.3z
voL* 11 0.09* 0.0€
WAGE By 1.90%* 2.03%+ -11.27%*
WAGE® B 11 0.16*** -2.45%*
CAPC By -0.90*+* -1.03*+* 12.17%*
CAPC* B2 -0.16%* -2.45%+*
VOL*WAGE 311 0.0¢
VOL*CAPC 310 -0.0¢
WAGE*CAPC Bis 2.45%*
DPUBLIC T 2.06%+ 2.35% 2.17%*
TIME T, -0.06*+* -0.0¢ -0.07***
EoS 0.22 0.25 0.22
Adj. R2 0.94 0.95 0.95
Log Likelihood -33.69 -23.93 -24.35
F-stat 263.58 232.85 193.75
N 67 67 67

Explanatory note: Dependent variable is log of apieg cost (OC). All regressors,
except for dummies, are loggeEoS is averaged for models 2b and 2c. Stan

errors are corrected for heteroskedasticity andcautelation using Newey-West.
Superscripts *, **, *** indicate significance lewebf 10, 5, and 1 percent respectively.

The estimations of the translog cost function allowtaisderive parametric estimates of
economies of scale. Scale elasticities are obtdgadking the first derivative of the translog
cost function as specified by Eqg. (6). The ACH spedfiale elasticity is estimated at the
sample mean. Table 4.3 also reports the (average) soa®mies for the three translog
regressions.

First, note that the derived (average) scale measurkirly robust across our three
regressions, indicating an avera§®S measure between 0.22 and 0.25. Model lla is the
simplest model, strictly log-linear without any higheder or interaction terms. This
regression performs remarkably well in terms of paranmggrficance (all significant on 1
percent level). The derived economies of scale me&s8e 022 indicates an even stronger
potential for positive scale effects than the resoftsnodel | in the previous section. Since

model lla is fully log-linear, thEBoS is constant across payment processors and does not
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depend on total payment volume.

Figure 4.2 shows the estimated average cost curves usirggstim@ates of model lic), and
holding input prices constant at their mean level. Theefogurve corresponds to payment

processors that are owned by central banks, wheredsginer curve corresponds to banks'
owned processors.

Figure 4.2: Prediction of average payment costs
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Note: Open boxes indicate actual (real) average costs faksbawned payment processors, solid boxes for
central bank owned processors. The crosses areagstivalues, and the curves are fitted trends (cubites)li

To illustrate, the recent merger of two privately ownadcessors Dutch Interpay and
German TAI will double their payment volume from 3 billieach to 6 billion total processed
payments per year. Given our (average) meadto&= 022 , this implies that average costs
could fall as much as 40 percéntOur estimated (upper) curve in Figure 4.2 indicates a
decrease from 4 eurocents to lower than 2 eurocentsgpsattion. Hence, the new payment

processor called Equens will be much more cost efficierthe intra-European payment
market.

? Given AC, =0C,/VOL, , the merger would imply a new average cost of

AC, =0C, /VOL =((1+ E0o90C,)/2V, . Thatis, AC, = 1+ E0oS)/2 AC, = 061AC, ,
implying a 40 percent decrease.
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Table 4.4 Derived scale economiesin
translog model specification according
to size and geogr aphical location

Country Model lla Model llc

PT 0.22 0.29
GE 0.22 0.32
UK 0.22 0.35
FR 0.22 0.35
NL 0.22 0.32
GR 0.22 0.04
BE 0.22 0.22
LUX 0.22 -0.02
Average scale 0.22 0.22

Model lic) is the fully specified model, with all higherder and interaction terms included. It
yields an average scale measure of 0.22. As an advantahes model the measure varies
with payment volume, which allows us to separate inditigagment processors in terms of
scale effects, as shown in Table 4.4. Analysing scaleocss®s by the size in terms of
processed volume across European ACHSs, we noticeotreagll, substantial cost savings are
to be gained in the payment processing market. The catmdathow that theEoSvaries
between 0.04 (Dias-Greece) and 0.35 (SIT-France). Fourfoeigbt payment processors
(TAI-Germany (0.32), Interpay-Netherlands (0.32), Voca-0K%), SIT-France (0.35)) have
scale measures just above 0.30. CEC (Belgium) and $B&ugal) show somewhat greater
scale effects with measures of 0.22 and 0.29 respectively. Stale measure for the
Luxembourg payment processors reveals a different pickme LIPS-net (Luxembourg) a
slight negative number was found (-0.02), which is plaasitl is well-known that the
translog approach has problems estimating scale effeets wdlumes are very small, which
seems to be the case here. LIPS-net processehdesf.P percent of total French payment
volume. In any case, comparable to Dias (Greece)}rdhslog estimation seems to point to a
(positive) number close to zero, indicating large ecaesrof scale. These figures indicate
that the smaller processors have more scale potehgdal bigger ones, what seems to be
likely. There seems to be no influence of ownership siracon the level of economies of
scale.

A major drawback of the single output model is that itsdoet allow for different scale
effects across different "produced” activities. Naturdhese types of activities require their
own labour and capital intensities, implying differentailecelasticities. The sum of these

separate scale elasticities would yield the total ecte®of scale. The most obvious split-up
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of activities would be electronic payments versus papseebpayments. One would expect
that the positive scale effects of electronic paymentgssing are much larger than paper-
based processing. However, the quality of our data isfiosunt to allow such a separation of
activities. Further, with one output variable it maketelisense to analyse economies of
scope. Moreover, the translog function is difficudt apply a study of investigating scope

economie$? These issues promise further avenues for research.

4.5 Conclusion

This chapter examines the existence and extent of eceaarhscale in the European ACH
industry. The importance of this exercise stems from fdw that the removal of cost
inefficiencies is essential for the development ob@mmon well-functioning payment market.
The overall findings of this study confirm the existencesobstantial economies of scale
among European processing sites. Two important conolistand out. First, strong scale
effects are possible when European payment processors meuipt and consolidate their
operations. Being cost-effective might prove to be dhly viable business strategy in an
emerging competitive, intra-European payment processingemavhen SEPA has arrived.
Our calculations show that on average, a doubling of then@at volume would raise total
operating cost by only approximately twenty to twenty-fivecpat. As an example, we
estimated that the merger of Interpay and TAI could &ffely lead to a 40 to 45 percent
reduction in average costs. Given these large scaletefte further tendency to merge may
therefore be expected with the advent of SEPA.

Second, ownership structure of payment processors is sagific explain cost differences
across payment processors. Overall, central bank opnoegssors show much lower average
costs. Assuming no technological differences, itikely that this finding is explained by
differences between the degree of cross-subsidizatdnoutsourcing of payment activities.
Furthermore, the concept of economies of scale proademdication of the competitive
structure of the ACH industry. The existence of stronghenves of scale suggests that the
operating cost of ACHs may be distributed over a wigarge of volume if the market
consolidates. This may justify the market to consadidat only a few ACHs in the near

future.

28 Adams, Bauer and Sickles (2002) found only little evidencedope economies in Federal Reserve payment
processing.
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5. Concluding remarks

This thesis examined several aspects of the emerging wapdéan payment processing
industry. The pivotal role of efficient payment systemscreating a strong European
economy has attracted the attention of research aray poéikers. The successful completion
of the Single Euro Payments Area project is of cruomplortance for the existence of a truly
Single Market. Recent developments in the European paymetessing market are
characterized by deeper integration, further consolidarmehintensified competition. In this
dynamic process, payment processors are revising thaieges in order to survive within
SEPA.

Due to the natural tension between cooperation and cdiopeind the very complex nature
of the payment processing market, a spontaneous harmonizdtthe European payment
industry by the banking sector did not occur. The European @mim was forced to
implement directives and finally a regulation to putsgtge on the banking industry to take
action. In 2002 European banks committed themselves to &taRA a reality by the end of
2010.

Over the past 15 years, we have observed a substamtiabse in the usage of electronic
payment instruments in Europe, suggesting a substitutioreggoaway from paper-based
alternatives and cash. The increase in payment volinaesaised the potential of positive
scale effects. Size and scalability are likely torbpdrtant for electronic payment processing
due to high capital intensities. Naturally, with high fix@sts, unit processing cost should fall
when volume increases. Furthermore, the payment marketitsxhstrong network
externalities and it is shown that its governanogcstire is important for demand and supply.
It is expected that SEPA will spur consolidations andgersramong European ACHs to fully
realize the economies of scale.

We have shown that substantial economies of scal® de gained in the European payment
processing industry. In particular, we find that a doublihgayment volume may raise total
cost with only 22 percent. Therefore, average cost dHalliconsiderably, supporting further
consolidation in the processing payment market in the fogare. Our analysis also shows
that governance structures are important to explain ddfrentials between payment
processors. It turns out that central bank owned paymetessors show lower average
costs. Assuming no differences in adopted payment téxdwoit is likely that this finding
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reflects differences in the degree of cross-subsidzatiThis result bears important
implications for the competitive structure of the &uean processing industry.

Competition authorities and government institutions (ECB, NCB) should act as a catalyst
in promoting efficient and safe payment infrastructures, sbhahthe existent economies of
scale can be fully exploited. At the same time, adegoampetition policy should be aimed
at passing realized cost reductions onto end-users of paymgnments. Finally, SEPA may
foster the entry of non-bank players in the Europeai Atlustry. This will certainly have
an effect on competitiveness, innovation and risk in paymerkets. This opens up future

avenues for research.
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Appendices

1. Present cross-border euro payments

This appendix describes the process set in motion by aeio agent who gives his bank
an order to transfer money to another economic agéetaim is to understand which parties
and systems are involved in executing a payment transagtisty | will provide a simplified
description of the process of a domestic credit trangferedit transfer can be defined as an
order from the originator to transfer an amount of eyomto the account of the beneficiary.
Generally, banks and payment systems are used to exbeupayment order. Some basic
payment definitions used in the payment world will be a@rpldin a domestic setting.

Next, a cross-border euro payment transaction will tserdeed. This is a more complex
process, since more parties and systems are involvedhanel @are more possibilities to
execute a payment transaction. | will lay out differel@ments of the payment system and
show how they are linked to each other. This is follolwed description of an example of the
execution of a cross-border euro payment. The exanspldescribed in a slightly more
technical manner. This will give a good understanding ef ¢bhmplexity of executing
payments transactions on a European level. The pracéssirated by graph 1.1, which will

guide us through the route of a cross-border euro payment

1.1 Identifying the partiesin a payment cycle and their interaction

Domestic payments

When an economic agent wants to transfer money to @netlonomic agent, it is interesting
to note that actually many parties are involved in temsig the money into the account of
the receiving party. The first question that comes tadms why you need a bank. An
alternative could be to put the amount of money in avelepe and just send it to the
receiving party. The motivation of using a bank accountitigbe simple fact that it is more
safe and efficient. Banks are specialised in transfig@mounts of money in an efficient and
therefore a less time-consuming and less expensive manne

In a payment transaction, often two banks are invol¥adeconomic agent is holding its
account at bank A and wants to transfer money to anetfmomic agent who is holding an
account at bank B. The banks involved have to exchamgtormation of the amount of



money and account numbers and wire the actual amouhe gfayment. If there are a large
number of banks in a country and if a large volume of paymeders has to be executed, this
becomes a complex process.

On a national level, this problem is often solved by usinbira party, a central payment
distribution system, also called an Automated Clearingdd (ACH). The payment orders of
a commercial bank are collected, bound together andedffier the ACH. The ACH checks
the account numbers and identifies to which bank to feaitke payment order. An ACH
basically processes and distributes the payment ordéis. process is called clearing
Furthermore, the ACH sums up the amounts of the payoreletrs of banks on a bilateral
base, which results in short and long positions of bamks. whole process of checking
payment information, the distribution of payment ordmnd calculating the net balances is
called the clearing of payment transactions. The $dnakve received the information of the
payment orders from the ACH that need to be executedhaiflud their customers. Note that
the actual money transfers between the banks, calledbank payments, have not been
executed yet. Now, the ACH sends the information @&f tiet positions resulting from
processing payments, to the National Central Bank (NCB)

The role of the National Central Bank is as follow# commercial banks hold an account at
the National Central Bank (NCBJ.The NCB provides a payment system to execute high-
value interbank payments. The system of the NCB ialatirae gross settlement system. This
means that once an interbank payment order is traesinittis immediately final. In this way
the long participant is guaranteed to receive its intdripayments on behalf of its customers
(i.e. corporates, customers etc). It is clear th#tefcustomers of a bank do not receive their
money, this may lead to economic distortions. Secolne, NCB provides credit to the
participating banks. If the balance of the bank accotiatammmercial bank held at the NCB
is not sufficient, the credit provided by the NCB enaliles interbank payments to be
processed.

So, the NCB has received the net positions from the AG#kt, the NCB debits and credits
the accounts of the participating banks. This processlledcsettlementAfter settlement has
taken place, the positions of all commercial bankszaro. Next the commercial banks will
transfer the amounts of money into the accountsedf tustomers. Hence, the payment cycle
is closed. The conclusion is that to transfer momeynfA to B, in total five parties are

involved.

2 http://www.dnb.nl




Box 1.1SWIFT

Another party involved in the payment processing cycl8MBFT. SWIFT is a
computerized infrastructure that enables corporates, pefusids, banks and ACHs the
secure exchange of payment order information among eaah SiN&FT is used by all
parties involved in the payment processing cycle for seratidgeceiving payment order
information. Payment orders are identified on certh@racteristics and are given standafd

-7

codes that are used by all parties involved in the payprengssing cycle. This enables the

parties involved to speed up the process of executing a paymen

Source:http://www.swift.com

Cross-border payments

At the European level, the transfer of a payment tdimsais more complex. The most
important reason is that the national payment ibfuatures and standards in Europe are
highly fragmented. So far, national commercial ban&sehbeen reluctant to develop an
integrated payment system to execute cross-border eyroepa transactions. Imagine all
commercial banks in Europe stick to their national paynsgatems and standards; it is a
mess to execute a payment transaction on a European Aewether reason is that a larger
number of banks are involved than in a domestic settitgrefore, the total value of
executed payment transactions is higher which incresyggemic risk. Furthermore, as in
domestic setting, a distinction is made between diftepeiginators of payment transactions.
The distinction is made between payment orders fromocatgs, small and medium sized
enterprises (SMEs), interbank payments and consumer ggaymThe reason for the
distinction is that the value, the urgency and safdtgarh payment transaction differs.
Therefore, different routes and payment systems ack use

In order to process cross-border euro payments moreieetly, the Euro Banking
Association (EBAJ® established three systems, two pure clearing systemsP(SE&d
STEP2) and EUROL, which is both a clearing and a settiesystem. Each system is used to
process different types of payments. EURO1 and STEP1psotess high-value payments
and STEP2 processes low-value payments (i.e. below EUR 50T0@®)nain reason for the

30 http://www.abe.org



http://www.swift.com/

distinction between EURO1 and STEPL1 is related to theegiioh of European financial
stability and the type and value of payment orders.

EURO1 processes high-value payment orders that can oedgnuah corporates, SMEs and
interbank payment orders. The value of the exchanged paymgets by the participating
banks does not exceed EUR 1 billion. Due to the high \a@flpeocessed payment orders, the
system is subject to so-called systemic risk. Systeiskarises when a participating bank has
not sufficient balance and fails to meet its obligatiowards another participant. As in the
domestic setting, this can lead to economic distortions.

To ensure financial stability, EURO1 processes each higievpayment order on an
individual basis and imposes binding sending and receiving lonithie participating banks.
During the day, EURO1 continuously checks the balanceseoparticipants. If a payment
order will lead to a breach of the sending or receivimmaciy of a bank, the payment order is
put on hold. As soon as the participant has sufficiafgrize, the payment order is processed.
To ensure settlement to take place at the end of alye tthe participants have set up a
collateral pool of EUR 1 billion at the European CenBahk (ECB). Furthermore, EBA
imposes strict admission criteria on banks that waparticipate in the EURO1 systém.

If a bank is a member of the EURO1 system, it is autiocally able to use STEP1 and
STEP2. The admission criteria for the EURO1 systesnnauch more stringent than for the
STEP1 and STEP2 system. The STEP1 system has beelishstabd enable more banks in
Europe to route their payments through a central cleahiogse®?> STEP1 processes
commercial payments (i.e. corporates, SMEs and custoradit transfers). To make use of
the STEP1 system, banks can either be a direct (&CHURrticipant) or indirect participant
to the system. As an indirect participant, a bank tssabject to the strict admission criteria.
Instead, an indirect participant must make an agreemehtaMiURO1 bank. The EURO1
bank provides the liquidity a STEP1 bank requires reguftimm the calculated net positions.
If the STEP1 bank has a negative net position, the EUsDEK transfers the amount short to
the system. The EUROL1 bank basically acts as theleéisent bank” of the STEP1
participant. Different from the EURO1 system, STEPlkbamave a “zero debit cap”. This
means that the position of a STEP1 bank resulting fraogssing payment orders may not
be negative. However, as in the EURO1 system, thecjpamits in STEP1 are subject to

31 For example, a member bank must have own funds dsttB&JR 1.25 billion and a credit rating of at least
P2 or A2. Source: www.abe.org
32 hitp://www.abe.org




binding sending and receiving limits. The minimum limit IIAE1 million up to a maximum
of EUR 10 million. If a payment order exceeds the lintligy are rejected by the system.
STEP2 is the first pan-European Automated Clearing Hou&A®EH) for euro bulk
payments. Bulk payments are a large series of paymeetsobound together. During the
day, bank A will save up all the consumer payment ordaiissand them, bound together in
one file, to the STEP2 clearing system. STEP2 opensiléseréceived from all banks and
processes the orders and calculates the bilateralgresitThe STEP2, STEP1 and EURO1
systems are interlinked, since settlement of the predgsayment orders of STEP2, STEP1
and EUROL take place at the EURO1 system. Now, why did &B&blish STEP2? Consider
bank A receives 100 consumer cross-border payment ortderléar that it would be time-
consuming and expensive for bank A to send all these otdedifferent banks within
Europe. Therefore, bank A can choose to use the STERhspf EBA.

Now, as in the domestic setting, the resulting intekbabligations need to be transferred by
the banks that are in a short position. Clearly ameunts of these interbank payments can be
very high. Therefore final settlement takes placeughothe TARGET settlement system of
the European Central Bank (ECB)The TARGET system interlinks all settlement systefns
the NCBs. The interbank payments, also called paymentsentral bank money, are
immediately final. This means that once the paymea¢rois transmitted, it cannot be drawn
back.

So, at the end of the day, EUROL1 calculates the sutmedbilateral obligations to be settled
between the banks. SWIFT sends each participant aageeisat contains their final balance
resulting from all the payment orders processed. Banksatieain a short position send a
payment instruction to their NCB in favour of the sattént account held at the ECB. The
NCB credits the amount of the bank and transferebigated amount trough TARGET into
their account at the ECB. In this way, the banks thairaa short position have covered their
obligations. Now, the ECB credits the received intekljgelyments to the settlement account
of EBA. EBA checks if all payments from the short pgpants are received and sends a
message to the ECB to transfer the interbank paymetatghe accounts of the NCB of the
banks that are in a long position. Next the ECB deébé<EBA settlement account and credits
the accounts of the NCBs of each long participant.llyindne NCBs transfer the amounts of
money into the accounts of their banks. In this whg, ihnterbank payments are settled. No

3 http://www.ecb.int/ European Automated Real Time Gross Settlement Esfhensfer (TARGET)



bank owes another bank any amount of morgylast, the bank has received the actual
amounts of money and distributes them into the accaurlt® receiving customers.

1.2.1 Routing of the payment

This paragraph describes, in a more technical manner, hmayraent order is processed. It
shows how the clearing and settlement systems of &fAthe ECB are interlinked. Graph
1.1 illustrates the route of the payment order and willgws through the processes. |
assume a bulpayment to be executed. The reason is that STEP2, whidegses bulk
payments, has the first cut off time for transmittpgyments. Furthermore, a bulk payment
order needs to go through all the systems of EBA and BE&Bhis way all systems are
discussed.

A cross-border euro bulk payment

1) On day D-1, this is the day before settlement; a coessends a cross-border payment
order through electronic banking to bank A. 2) Incoming paynorders at bank A will be
identified on their characteristics. A high-value paymerder either is sent to EURO1 or
STEPL. In this case, the payment will be handled adkapayment and bound together with
other payment orders in a batch. 3) Bank A sends the battie STEP 2 system before
22.00 on day D-1. 4) Overnight STEP2 opens the batch and ciieeck8AN and BIG* of
the payment order. Together with all payment orders adsttess bank B, the payment
messages are put into the “out-box” ready to be selmartk B. First though, STEP2 sums up
the amounts of all payment orders. Suppose the total dnaduall payment orders to be
transferred from bank A to bank B is EUR 100.000 and fronk l&amo bank A the total
obligation is only EUR 50.000. Bank B has claim of EUR 50.00Bank A.

5) At the start up of EURO1, at 07.30 through SWIFT, EURO®&ives the calculated single
obligations from STEP2. EURO1 checks the balances df Baand bank B. At the start up
of EUROL the balances of the participants are zero dsettiement on the previous day. It is
clear that it is the best timing to successfully settéesingle STEP2 obligations from STEP2.
6) EUROL1 confirms that bank A and bank B to have sufficleadances to settle their
obligations. 7) STEP2 receives the confirmation and p@#yment orders into the “out-

box” of the participants. 8) At this point, bank B rees the information of our payment

3 International Bank Account Number (IBAN) and Bank Idféstion Number (BIC)



order. Note that the amount of EUR 50.000 of bank B, who @slong position, has not been
transferred yet.

9) During the day, day D, more payment orders are seeither STEP1 or directly to
EUROL. The STEP1 system closes at 14.00 and EURO1 at ¥6.0®.00 our payment
order is summed up together with single payment orders 86BP1 and EUROL in the
EUROL system. The end-of-day obligations are calculatgaose bank A is in a total short
position of EUR 1000.000 in favour of bank B.

10) Bank A and bank B are informed of their potential nearisd by EURO1. 11) The
obligated amount of money of bank A is transferred toNG® in favour of the account of
the NCB held at the ECB. 12) The NCB debits the accouriaok A and transfers the
interbank payment into the settlement account of EBA la¢ the ECB. 13) The ECB
transfers the amount of money into the settlemectvwad of EBA and informs EBA on the
received amounts. 14) EBA releases a message to ECBi¢hsingle obligation is received.
EBA gives the ECB instructions to debit the settlemecbant of EBA into the account of
the NCB of bank B. 15) The ECB credits the account oNG8 of bank B. 16) The NCB of
bank B credits the amount of the obligation intoabeount of bank B. In the last round, EBA
Clearing informs all participants that the settlemerdcpdure of interbank payments is
completed. 17) The time and date our payment order istededn the account at bank B
depends on the policy of bank B. 18) The account of tbeiwer is credited. Hence, the

payment cycle is closed.
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