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Abstract 
The purpose of this publication is to highlight the potential for 
improved efficiency with intelligent use of information and 
communication technology (ICT). The publication is composed of 
several articles that discuss the potentials of ICT in the financial 
markets, and the dimensions of ICT usage in both improving business 
processes and risk management. The articles are based on 
presentations of the Conference on Technology Driven Efficiencies 
and Risks in Financial Markets, which was arranged by the Bank of 
Finland in November 2005. 
 The European economy is in need of improved productivity. This 
applies also to the financial sector. Labour productivity can be 
promoted by intelligent use of general purpose technology. In the 
financial industry this means extensive use of ICT. The concept of  
e-banking refers to highly automated straight through processed 
financial transactions, multi-channel services, and integration of 
financial services into companies’ business operations. By improving 
efficiency, the application of technology also promotes competition, 
better customer service, and growth. Solutions for macro-level 
problems can be found at the micro level. 
 The use of ICT in re-engineering processes and in creating new 
financial products and delivery channels alters the risks in the 
financial sector. Functions become dependent on ICT, and the 
technologies used are the main source of vulnerability. At the same 
time, ICT gives the industry new tools to manage both traditional and 
new risks. 
 
Key words: financial markets, technology, ICT, e-banking, payment 
and settlement systems, structural changes, efficiency, risks, oversight, 
supervision 
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Tiivistelmä 
Tämän julkaisun tavoitteena on tuoda esiin yleiskäyttöisen tekniikan 
ja erityisesti tieto- ja viestintätekniikan (ICT) mahdollisuuksia paran-
taa rahoitusalan tehokkuutta. Julkaisu koostuu artikkeleista, joissa 
käsitellään tekniikan käytön mahdollisuuksia, ja sen vaikutuksia pro-
sesseihin ja riskienhallintaan. Artikkelit perustuvat alustuksiin, jotka 
pidettiin Suomen Pankin marraskuussa 2005 järjestämässä konferens-
sissa ”Technology Driven Efficiencies and Risks in Financial 
Markets”. 
 Eurooppa tarvitsee parempaa tuottavuutta. Vaatimus koskee myös 
rahoitustoimialaa. Työn tuottavuutta voidaan parantaa soveltamalla 
yleiskäyttöistä tekniikkaa. Rahoitussektorilla tämä tarkoittaa tieto- ja 
viestintätekniikan hyödyntämistä laajasti. E-banking -käsite tarkoittaa 
kaiken tapahtumakäsittelyn pitkälle automatisoituja kirjausprosesseja, 
monikanavaista palvelujen tarjontaa, ja rahoituspalveluiden integroi-
mista yritysten taloushallinnon prosesseihin. Lisäämällä tehokkuutta 
tekniikan käyttö lisää myös kilpailua ja kasvua sekä parantaa asiakas-
palvelua. Makrotason kysymyksiin voidaan vastata mikrotason ratkai-
suilla. 
 Tieto- ja viestintätekniikan käyttö prosessien parantamisessa ja 
uusien rahoituspalveluiden ja jakelukanavien rakentamisessa muuttaa 
rahoitussektorin riskejä. Eri toiminnot ovat täysin riippuvaisia tieto- ja 
viestintätekniikasta ja itse käytetty tekniikka voi olla haavoittuvaa. 
Samanaikaisesti tieto- ja viestintätekniikka tarjoaa myös uusia työ-
kaluja riskien hallintaan. 
 
Asiasanat: rahoitusmarkkinat, tekniikka, tieto- ja viestintätekniikka, 
tehokkuus, riskit, e-banking, maksu- ja selvitysjärjestelmät, yleis-
valvonta, rakennemuutos 
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Foreword 
This publication is a collection of articles based on presentations at a 
Bank of Finland conference held in November 2005. The conference, 
titled Technology-driven Efficiencies and Risks in Financial 
Institutions, sought to promote discussions on the potential benefits of 
technology in the financial markets. It was an outgrowth of the Lisbon 
strategy of the European Union and its Financial Services Action 
Plan1 aimed at promoting competitive practices and innovative use of 
technology for the benefit of citizens and the national economies of 
the European Union. 
 The Bank’s activities are geared to promoting price stability, 
stability and efficiency of the payment and financial system, as well as 
European integration of financial markets. Hence it is of strategic 
importance for us to foster awareness of and debate on important 
topics through means of conferences and publications. 
 I am convinced that this publication constitutes an interesting 
mixture of the approaches of both academicians and practitioners. 
Some articles are based on extensive research while others are more 
visionary and derive from lengthy experience in the industry. Each 
author is highly respected in his field of expertise. 
 The editors of this book are Päivi Heikkinen, senior economist, 
and Kari Korhonen, head of Oversight of Market Infrastructure 
Division, from the Financial Markets and Statistics Department at the 
Bank of Finland. 
 
Helsinki, December 2006 
Heikki Koskenkylä 
 

                                          
1 Financial Services Action Plan, ‘Financial Services: Implementing the framework for 
financial markets: Action Plan’, COM (1999) 232 of 11 May 1999. 
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A central bank’s view on technology 
based efficiency and productivity 

in the financial markets 

Opening speech by Governor Erkki Liikanen, 

 
 
 
Europe needs more growth. But we are aging. So growth cannot come 
from an increased labour contribution. We therefore need higher 
labour productivity. We need more investment, which in turn 
increases productivity. And we need better solutions, recipes, bringing 
a lot higher total factor productivity. This means faster technological 
change. 
 We are happy to have with us today Professor Matti Pohjola, the 
renowned economist, who has written extensively on ICT, 
productivity and growth. 
 We know that ICT can be a powerful tool in productivity growth, 
not only concerning ICT-investment but above all the use of ICT in 
new processes and ways of organising companies and the public 
sector. 
 In Europe, the use of IT in the services sector has not brought 
about the same increase in productivity that we have seen in the 
United States. The reason behind this, however, is not only slightly 
lower investment levels in ICT but – I believe – less competitive 
markets. When there is less competition, there is less pressure to 
innovate, and less pressure to increase efficiency. 
 This is why we need to have the real Internal Market as an opener 
of competition. And we need to abolish the remaining barriers to 
cross-border business in all areas. 
 Today, we have a common monetary policy but we don’t have a 
common financial market. 
 We have made some progress in the financial markets, such as in 
the wholesale business generally and the integration of inter-bank 
large value payment systems and securities markets in particular. Both 

21 November 2005 (with minor revisions) 
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of which have made good progress. Retail banking and securities 
settlement systems are where matters are lagging most. And the co-
ordination and convergence of supervision require further work. 
 A Europe-wide financial sector will bring better and cheaper 
services and lower interest rates to all customers: to consumers, SMEs 
and large companies alike. Lending decisions are also decisions about 
innovation in other sectors, which promote growth. 
 From the macroeconomic point of view, the integration of the 
financial sector is significant for Europe, because: integrated and 
efficient financial markets would allow the dilution of risks by 
spreading them among countries and regions, and integrated financial 
markets can contribute to the efficient transmission of monetary 
policy. 
 
* * * * * 
 
In the 1970s and 1980s, Finland saw substantial investment in IT in 
the financial sector. But it was only after the financial crises in the 
early 1990s that the sector was forced to revise their operations, and 
ICT was widely used in both re-engineering the internal processes and 
in creating new distribution channels. In the ten years that followed, 
banks cut their operating expenses by 50%. This process was initiated 
when public authorities set stark quantitative cost savings 
requirements as a condition for receiving capital support. On top of 
this, enhanced competition, due to deregulation, has increased the 
need for continuous re-engineering. Certainly, commonly created 
standards for customer-to-bank and inter-bank communication also 
played a significant role in this development. 
 From this, we can see that we need IT-investment, we need 
competitive pressure and we need investment in innovating in the 
organisation to bring about productivity growth. 
 Now – and even more so in the future – tough competition in 
integrating markets force financial market institutions to further 
improve their performance and increase their efficiency. That is also 
what shareholders want. And to bring these improvements about, 
streamlined inter-bank payment systems and automated securities 
settlement systems in particular are required. 
 The European financial sector, however, entails significant 
differences in efficiency, both between institutions and between 
national banking sectors. This question will be further elaborated in 
today’s presentation by De Nederlandsche Bank’s Jacob Bikker, the 
author of a well-known book in this area. 



 
11 

 Implementation of ICT has caused profound changes in many 
business lines, and yet there is the potential in further renewing and 
streamlining the processes – it should not be about carrying out the 
computerisation of old processes but rather about reinventing the 
processes and using the full capacity of new technology. 
 Efficiency comes from savings in personnel and time, streamlined 
and automated process flows, from fewer errors, from economies of 
scale and from lower unit processing costs. Banks have created new 
sources of income by offering more sophisticated products which 
would not have been possible without the use of ICT. The whole 
banking landscape is changing. It is going to be of the utmost interest 
to hear Bob DeYoung's presentation on what the implications of these 
changes to the industry are, and how far this evolution can go. 
 A modern, networked economy also requires financial institutions 
to review their way of carrying out their business with their customers 
in order to produce added value. This often requires being part of their 
customers’ business processes and doing more than was required of 
them earlier. An example of this is electronic account statements, with 
their structured references and other information for automated 
booking and reconciliation in the company’s financial management. 
The demand is intense for straight-through-processing from customer 
to bank, between banks and to customers. Aspect of these issues will 
be discussed during both Bo Harald’s and David Blair’s presentations 
in this seminar. 
 
* * * * * 
 
From bricks and mortar to clicks and mortar is the most visible 
phenomenon of ICT in financial institutions. A new distribution 
channel, the Internet, and mobile terminals, along with sufficient 
ATM and payment card networks have made it possible to bring down 
the number of bank branches and achieve savings in operating costs. 
For example, one Finnish bank has managed to cut its distribution 
costs by 25% and unit production costs for payments by 68% over a 
three year period. This was achieved by implementing multi-channel 
applications. 
 Customers have surprisingly quickly adopted the new way of 
banking, paying bills, checking credit card balances or trading in 
securities, independent of time and place. Coming generations will 
probably have difficulty in understanding how anyone ever queued at 
a bank branch to pay his bills – to say nothing of writing a cheque. 
Today, it is difficult to see how a bank could enter the Finnish or 
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Nordic markets without a well-functioning and comprehensive 
Internet service. 
 New customer generations are also more willing and capable of 
extensively managing their finances using e-banking services. 
Housing loans, for example, are still largely negotiated in branches, 
but already we have seen how people request offers from various 
banks via the Internet before entering into final discussions with one 
bank. This strengthens the customer's negotiating power. And this 
increases competition. 
 Development also requires sufficient security elements to create 
and maintain public confidence. And here the challenges are growing. 
We need European level cooperation in network security. Here I hope 
that ENISA, the European Network Security Agency, will make its 
contribution. 
 We need efficient cooperation among the law enforcement 
authorities to fight cyber crime. And we need the secure electronic 
identification and protection of data privacy. Identity theft, the worst 
case of e-crime, must be fought on all these fronts. 
 ICT implementation and exploitation often require huge 
investments. In many banks ICT has replaced personnel as the largest 
single item of expenditure. Old legacy systems are aging, and 
according to a recent survey, over 80% of ICT expenditure goes into 
maintenance of these systems. New investment is required, and these 
are challenging projects. 
 In Europe, it seems the banking industry is very prudent regarding 
new investments. This may partly reflect caution due to over 
investment in the past, as for year 2000. But it may also mirror the 
risks, currently a deficient vision of the future. Maybe there are not 
enough incentives – such as competition? 
 
* * * * * 
 
Can regulation be used to enhance competition? This was the case 
with the Internal Market programme. 
 Twelve or fifteen national regulations were replaced by a 
harmonized one. Active competition policy was pursued. So a level 
playing field was created in a great number of sectors. And the 
regulatory costs were lower than in the past. 
 But in general, regulation can be a double-edged sword. The first 
priority is that markets are dynamic and search for growth. 
Sometimes, however, regulation is also required where market failure 
is evident. 
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 The EU Commission’s regulation (2560) on euro payment fees 
was the first step in forcing the banking sector to do something about 
the intra-EU cross-border payment systems. By regulating the fees 
that banks were able collect from cross-border euro-denominated 
payments within the EU, the Commission – in effect – cut the banks’ 
income and forced them to develop cost saving measures in the 
processing of these payments. 
 The new draft on the new legal framework for payments is coming 
soon. This framework should have the effect of harmonising the 
general terms of payment transmission throughout Europe. This 
means that a payment initiated by a Finnish customer in Helsinki to an 
Italian bank’s customer in Milan or a Portuguese bank’s customer in 
Lisbon to a German bank’s customer in Wilhelmshaven – or wherever 
in Europe – must not take longer than 3 banking days. Knowing the 
diverse terms of payment in use today, this will inevitably force the 
banking industry to improve their operations. This development will 
also benefit all companies involved with Europe-wide trade. 
 Banks have committed themselves to creating the Single Euro 
Payments Area (SEPA) through their co-operation forum, the EPC 
(European Payments Council). This development should result in an 
integrated euro payments market. Work on the definition of common 
payment instruments is in progress, but the infrastructure for handling 
them is still obscure. 
 Different levels of ICT usage in Europe and different traditions 
cause controversies in this SEPA work. The only option for Europe is 
to succeed in creating such an internal payments infrastructure that 
benefits the end customer and enhances economic growth. We must 
not build SEPA according to the lowest common denominator; instead 
it must become the momentum for the entire European financial 
sector. It could provide the required push for the banking industry to 
find the touchstone to guide them to a new level of competitiveness. 
 
* * * * * 
 
Why do we need a conference such as this? In their individual 
statutes, the euro area central banks have been given the task to 
contribute to the smooth conduct of policies pursued by the various 
authorities relating to the prudential supervision and the stability of 
the financial system. On top of that, we are to contribute to the smooth 
operation of the payment and securities infrastructure. This is the 
basic task of the European System of Central Banks. The Bank of 
Finland has even been explicitly committed to participating in 
developing financial markets. 
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 From this, you can see that the objective comes mainly from the 
need to boost economic growth; the solutions however lie at the 
micro-level. Two thirds of the topics covered by this conference take a 
micro approach. We need to interlink the forces of integration, 
competition, innovation and the use of technology. Within the 
financial markets, technology can give us that edge. 
 When setting up this conference my colleagues were faced with 
the difficulty of placing the issue before central bankers: the theme is 
partly a financial market policy issue, partly an oversight issue and we 
cannot ignore the fact that central bank operations are involved, too. It 
falls into the area of co-operation with supervisors, as technology 
changes the risk profile of financial institutions and the market as 
whole. 
 It is essential that new technologies, new products and processes 
are understood not only by market operators but also by the 
authorities. Contagion can take on new forms via networks and loss of 
public confidence. The new multi-channel world is more transparent 
than the old brick and mortar world. This understandably poses new 
demands on supervisory regulation – although it should not become a 
barrier to development. Cooperation across borders must be ensured in 
the integrated markets. 
 I would like to wrap this issue up by promoting e-banking which 
to me covers various services in banking and securities markets while 
extending to the basic infrastructure which includes payment systems 
and instruments. We at the Bank of Finland have felt this area should 
constitute a strategic focus. I believe you can share this vision. 
 How can we enforce such a strategy? Perhaps best through the 
provision of analysis and research focusing on efficiency and 
productivity in the financial sector. Some of this requires the 
development of methodology and we must surmount the difficulties of 
current research in capturing a multifaceted reality due to a shortfall in 
data. Therefore the accent remains on cooperation with market 
participants. After all, it is the market that will have to deliver the 
efficiencies. 
 I wish you all a lively debate. 
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Introduction 

Päivi Heikkinen – Kari Korhonen 
 
 
In pursuit of the goals of its Lisbon strategy, the European Union has 
put much effort, since year 2000, into finding the reasons for the gap 
in productivity growth between Europe and the United States. 
Research has revealed that the difference is closely tied to the 
development of information and communication technology.1 It is not 
in vain that the knowledge economy has also been dubbed information 
– or digital – economy. 
 Progress in information and communication technology (ICT) has 
increased performance levels of numerous products and reduced their 
prices globally. However, in many countries labour productivity has 
not picked up despite high rates of investment in IT capital during the 
1990s.2 Until now, the American economy has been best able to make 
use of those technologies. 
 In fact, the most important economic impact of the spread and use 
of ICTs is indirect, via transformation of the way individuals, 
businesses and other elements of society work, communicate, and 
interact. The beneficial productivity-impact of these technologies is of 
particular interest as we witness their diffusion around the world. 
Various macro-economic and firm-level studies confirm the huge 
potential productivity gains but also emphasize that the benefits of 
ICT depend on a number of other factors.3 
 Like manufacturing, health care and education, banking and the 
financial industry as a whole has benefited tremendously from 
technological progress during the last three decades or so. 
Nonetheless, a more general finding of the ITU also applies to the 
financial industry: migration to more advanced production techniques 
and provision of more advanced financial products varies across 
countries and institutions. 
                                          
1 See Liikanen (2006) and Koskenkylä (2004). 
2 See eg Onyeiwu (2002). 
3 International Telecommunication Union (2006). 
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 Technology is not a new topic for Bank of Finland. Central bank 
may make diverse contributions to technology choices in financial 
markets, eg by performing sector cost studies or more theoretical 
studies on the efficiency of banks’ production lines.4 Various Bank of 
Finland studies have analysed evolutions of payment habits and 
technologies, emergence of alternative trading systems, and the 
opportunities in new financing techniques.5 
 The aim of this publication is to spread the thoughts of the 
excellent speakers at the Bank of Finland’s conference, chaired by 
Heikki Koskenkylä, on Technology-driven Efficiencies and Risks in 
Financial Institutions to a wider audience. The speakers prepared the 
following articles after their presentations at the conference. 
 The first three articles tackle the effects of technology on the 
economy at large and on banks in particular. 
 To begin with Matti Pohjola paints an overview of the relationship 
between technology and economic growth. Economic history teaches 
that growth is not a smooth process but subject to episodes of sharp 
acceleration and deceleration, which are associated with the arrival, 
diffusion and exhaustion of new general purpose technologies (GPTs), 
the most important of which for the modern economy being 
information and communication technology. Technological change 
enhances economic growth by boosting labour productivity. 
According to Pohjola, we have probably not yet seen the full impact 
of ICT, and further advances require proper policy action, as is 
evident from the American experience. 
 Labour productivity increases as firms increase their capital 
intensity by investing in new capital goods, which improves the 
productivity of workers involved eg in retrieval, processing and 
transmission of information. Productivity also rises as firms learn to 
organise production more efficiently by using new technologies. The 
on-going digitalization, automation and outsourcing of business 
processes are examples of such changes in the organization of 
production. Geography is no longer of the essence, as everyone has 
equal access to global information networks, which leads to 
redistribution of knowledge and production around the world. 
 The second article takes several views as to the effects of 
technology in the banking sector. Robert DeYoung raises the issue of 
how much technology can change the banking industry. Based on 
                                          
4 See eg Hasan, Lozano-Vivas and Pastor (2000), Hasan, Malkamäki and Schmiedel 
(2002) and Schmiedel, Malkamäki and Tarkka (2002) as well as Kauko (2003). 
5 See eg Pauli (2000), Korhonen (2001), Jyrkönen and Paunonen (2003). Jyrkönen 
(2004), Taipalus, Korhonen and Pylkkönen (2004), Kauko (2005) and Leinonen (2006). 
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research projects in which he has been closely involved, he provides 
us with a view of the landscape and the developments in the American 
banking, and shows how different types of banks can benefit from 
technology. 
 His analysis builds on a simplified strategic map on banks’ 
choices. The map boils down strategic competition in the banking 
industry to four basic parameters: bank size, bank costs, product 
differentiation, and information quality. His analysis shows that 
divergent lending and funding patterns result in different financial 
profiles for large and small banks. These derive from differentiation 
between financial commodity products and prototypical relationship 
products. 
 DeYoung proceeds to analyse how the two stylised banking groups 
can profit from opportunities afforded by technology. He looks at the 
potential of credit scoring for enabling greater geographic distance 
between borrower and lender and at Internet as a delivery channel and, 
more specifically, as a composite of technological solutions. He finds 
that when used wisely these reinforce strategies of successful banks 
and improve their profits. 
 The third article, by Jacob A. Bikker together with Jaap W. Bos, 
sets out recent developments in efficiency, competition and 
performance in the European banking industry. Presenting readily 
available and frequently used proxies of efficiency and competition 
the article discusses their shortcomings, particularly their ambiguity. 
This article also provides estimates from theoretical models. Out of 
these measures they report on emergence of a key indicator of 
competition and efficiency, especially for ranking countries. Although 
the measures yield diverging evidence, the authors also detect 
important and pervasive developments, sometimes by combining 
different outcomes. 
 In comparing EU countries, Bikker and Bos note major differences 
in terms of competition, efficiency and performance. They conclude 
that, despite a decade of liberalization and harmonization in the EU, 
true European convergence still seems to be a long way off. For 
average-level EU banks, differences in management quality, denoted 
as X-inefficiency, are still great as these banks lag far behind their 
best-performing peers. However, inefficiency has fallen tremendously 
during the last decade, probably owing to a sharper focus on 
profitability. 
 According to Bikker and Bos, the EU banking sector is typically 
marked by monopolistic competition or oligopoly. Competition is 
tighter in markets where large wholesale banks operate and less 
intense in markets served by locally active retail banks. Nonetheless, it 
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seems that competition increases only grudgingly over time. Finally, 
the article draws up an agenda for further research. 
 The following three articles are more visionary in nature. The 
authors, Jukka Rosenberg, Bo Harald and David Blair, have long 
practical experience in developing systems in the banking industry 
and in corporate finance. 
 In his article Jukka Rosenberg analyses various tools that are 
available to banks for organising their ICT for further efficiencies. He 
describes various models of cooperation with specialized ICT 
companies and claims that those allow banks to effectively manage 
the opportunities and threats that confront them. 
 Over time, basic technology services have begun to resemble 
commodities that can be provided relatively flexibly at various 
distances. Rosenberg sees that digitalization of services is about to 
become a success factor in the financial services industry. This 
requires a deeper expertise in technology than before. 
 Bo Harald tackles an important issue of the development of 
payment services using one bank as a showcase. He describes the 
evolution of electronic banking services – highlighting modern 
concepts of e-payments and e-invoicing – and lists various success 
factors. Based on his analysis, payment services are crucial for banks’ 
business plans. 
 Harald assesses how the benefits can spill over to the rest of the 
economy. He connects SEPA with the European Union’s Lisbon 
strategy, which highlights the goal of competitiveness of the European 
economy. Harald is very upbeat about the value created by economies 
of repetition and reuse of e-banking solutions as well as collaborative 
service provision. 
 Article based on David Blair’s presentation completes our 
compilation of the opportunities of technology. Here the accent is on 
standardisation. Blair claimed that the corporate sector wants cheap, 
quick and flexible payments. This analysis focuses on the impact of 
Internet on the business environment and describes cooperation of 
international firms in the context of RosettaNet6, which concentrates 
on developing open standards for the entire supply chain, including 
accounts receivable management and payments. 
 Nowadays banks enjoy the trust of their clients and have been able 
to build brands that play an important part in their market power. 
However, from Blair’s perspective, it is evident that the banking 

                                          
6 RosettaNet is an open, non-profit consortium of hi-tech industry leaders, which 
develops universal standards for the global supply chain. See www.rosettanet.org. 
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community must take the opportunities afforded by network and 
Internet technologies and lead the reshaping of payment services if 
they wish to preserve their competitive positions. In fact, banks should 
understand that by promoting transmission and security standards they 
would be creating new business opportunities for themselves, too. 
 The last set of articles by David Breden, John Trundle and Tim 
Beck focuses on operational risk inherent in ICT-oriented production 
and distribution of financial services. 
 David Breden analyses the scope of operational risk in a financial 
group operating globally. The reform of the Basel Capital assessment 
framework (Basel II) forced a shift in focus to quantification of 
operational risk and weakening the prior unstructured focus on 
measures preventing the recurrence of incidents. For Breden, this 
involves the analysis of all of the processes within the bank, the 
characteristics of its personnel, the robustness of its systems, and the 
likelihood of external events impacting a bank’s operations. Much to 
the point, he raises the question of whether we are protected against 
these kinds of risks. 
 Breden also shows how operational risk is highly context-
dependent unlike eg market risk. Operational risk is characterised by 
the fact that there is no quantifiable size or limit to the exposures. One 
cannot know when this risk has run its course. 
 Modern information technology enables us to dismantle manual 
controls and achieve important cost savings, but then it is often 
impossible to revert to manual procedures in the event of system 
failure. Breden discusses the vulnerabilities arising from information 
technology as well as the risk management tools it enables. Finally, he 
offers a framework for managing these types of risks and explores the 
characteristics of a good risk management culture. 
 John Trundle discusses largely the same issues from the 
perspective of Euroclear, an international infrastructure provider for 
securities markets. He also highlights the potential efficiencies offered 
by a combined service platform. European and global securities 
markets are under immense pressures to consolidate, and Euroclear is 
one of the decisive players in this field, which brings its own flavour 
to infrastructure projects. Moreover, the market relies on central 
securities depositories such as Euroclear to be operational in all 
reasonably imaginable circumstances. Therefore risks faced by such 
operators have to be managed accordingly. In this vein, Trundle 
describes Euroclear’s sophisticated approach to risk management 
within the Advanced Management Approach of the Basel II 
framework. 
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 Lastly, Tim Beck analyses in more generic terms the management 
methods banks can be expected to use vis-à-vis operational risks once 
the new capital assessment framework will be implemented in 2007. 
Among the many things the new framework will do is require a bank 
to establish an operational risk management framework and to 
compute an explicit capital charge for operational risk. Here risk 
management is designed to comfort stakeholders with the assurance 
that the business is being effectively managed and to enable the 
organisation to evaluate the potential results of its actions. 
 Beck claims that although the measurement and management of 
operational risk may have received some impetus from Basel II, it 
should not be considered a regulatory exercise. Risk management 
should be fully integrated into a bank’s overall management and 
incorporated into its strategic decisions, as is the case for credit and 
market risks. 
 The concluding section provides a synthesis by the editors. We 
hope the book will foster a deeper understanding of the impact of new 
technologies and stimulate further debate regarding modern financial 
markets. Practitioners’ articles dealing with concrete business cases 
should lend a touch of reality to the framework provided by the more 
academically oriented studies. We trust that the diversity of the 
articles here will make for interesting – albeit somewhat challenging – 
reading by a wider audience. 
 Finally editors would like to extend special thanks to colleagues at 
the Financial Markets and Statistics department for participating in an 
initial round of comments on articles produced by the authors.7 They 
also helped us communicate with the authors throughout the process. 
We are equally grateful for the guidance Jouko Vilmunen and Heikki 
Koskenkylä have provided. 
 
 
 

                                          
7 These persons are Timo Iivarinen, Karlo Kauko, Leena Mörttinen, Marianne Palva, 
Kirsi Ripatti and Heli Snellman. 
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1 Introduction 
Mankind has been able to reap the benefits of the growing standard of 
living only for just over 200 years. The world’s total output and 
population grew at approximately the same rates from the beginning 
of the Common Era until the end of the 18th century. The average 
standard of living as measured by output per capita remained constant. 
Since then, output growth has exceeded population growth to the 
extent that the average living standard has increased nine-fold.2 
 Economic theory explains how the growth in the standard of living 
is driven by advances in technology, that is, in ideas about how to 
combine inputs to produce outputs. Economic history teaches that 
growth is not a smooth process but is subject to episodes of sharp 
acceleration and deceleration which are associated with the arrival, 
diffusion and exhaustion of new general purpose technologies (GPTs). 
These are technologies that affect the whole economy by transforming 
both household life and the ways in which firms conduct business.3 
Steam, electricity and information and communications technology 
(ICT) are the most important examples. 
 Economic growth began in the early 19th century driven by the first 
Industrial Revolution which was founded on the utilization of steam as 
a general purpose technology. This era was followed by the Second 
Industrial revolution which was based on the utilization of electricity. 
Nowadays development is powered by the Third Industrial Revolution 
which draws on the rapid development of information and 
communications technology. 
 This article surveys the existing empirical evidence on the 
contributions of the three general purpose technologies to economic 
growth. It will be shown that the contribution of information and 
communications technology already now outweighs the contributions 
that both steam and electricity provided over comparable periods in 
the past. It will also be argued that we may not yet have seen the full 
impact of ICT and that, consequently, the best is yet to come. The 
economic benefits of the new technology revolution will not, 
however, materialise automatically but will require decisive policy 
actions. 
 
 

                                          
2 Maddison (2003). 
3 For a survey, see Jovanovic and Rousseau (2005). 
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2 Productivity and economic 
growth 

Economists measure the standard of living by the volume of gross 
domestic product (GDP) per capita. It can be expressed as the product 
of two components: GDP per hour worked and the number of hours 
worked per capita. The first of these is a measure of labour 
productivity and the second a measure of the amount of work. As the 
latter cannot grow indefinitely, it is easy to see that the growth of the 
standard of living is ultimately based on the increase in labour 
productivity. 
 This is illustrated in Figure 1 by the experience of the Finnish 
economy over the period from 1900 to 2004. The volume of GDP per 
capita has grown 13-fold although the amount of work has declined by 
about 10 per cent. The explanation is that labour productivity has 
grown 14-fold. 
 
Figure 1. GDP per capita and its components in 
   Finland, 1900–2004 
   (volume indices, 1900 = 1) 
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The growth rate of GDP per capita was in Finland among the highest 
in Western Europe in the 20th century. During this period it developed 
from a relatively backward agricultural society to a modern Nordic 
welfare state. The advancement in prosperity was initially based on 
the successful utilisation of natural resources by the forest and basic 
metal industries in the wake of the second Industrial Revolution. 
Recently, the information and communication technology sector has 
become the leading industry in terms of the contribution to labour 
productivity and GDP growth. 
 The most pressing long-run problem facing the Finnish economy is 
the decline in the growth rate of labour productivity. As shown in 
Figure 2, productivity increased at a rapid 5 per cent annual rate in the 
early 1970s as GDP per capita was still catching-up with the level 
prevailing in other industrial countries. Now, the growth rate has 
fallen to 2–3% per year. Advances in productivity cannot any longer 
be generated by adopting manufacturing technology developed 
elsewhere since Finnish manufacturing has already reached the world 
technology frontier. 
 
Figure 2. Trends of labour productivity, 1970–2004 
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As shown in Figure 2, labour productivity growth is declining in the 
EU-15 area as well. This slowing down would not be a policy problem 
if nothing could be done about it. But as the recent success of the US 
economy shows, decelerating productivity growth can be turned into 
an accelerating one. The observed step-up in the trend of US labour 
productivity in the post-1995 era can be traced to the impact of 
information and communications technology on GDP growth.4 This 
growth resurgence demonstrates that a similar outcome could be 
accomplished in Europe as well. 
 
 

3 General purpose technology as 
the engine growth 

Technological change enhances economic growth by improving 
labour productivity. The economics literature has identified three 
channels through which a new general purpose technology affects 
labour productivity. The first one is the productivity improvement in 
the industries producing goods and services based on the new 
technology. The ICT era began with the inventions of the transistor in 
the late 1940s and the integrated circuit in the late 1950s. An 
integrated circuit consists of a large number of transistors which are 
semiconductor devices that act as electric switches and encode 
information in binary form. Microprocessors are integrated circuits 
that have programmable functions. They were invented in the mid-
1970s and serve as central processing units in computers and mobile 
phones. Rapid improvement in semiconductor technology increases 
the capacity of microprocessors and memory chips according to 
Moore’s Law. It states that the number of transistors on an integrated 
circuit doubles every 18–24 months. This makes it possible for ICT 
producing firms to produce more and better ICT equipment from the 
same inputs. This increase in productivity contributes directly to 
labour productivity at the level of the whole economy. 
 The second channel is capital deepening in the industries using the 
new technology. Labour productivity increases as firms increase their 
capital intensity by investing in new capital goods. Computers are 
substituted for typewriters and mobile phones for fixed line phones in 
offices. These equipments improve the productivity of persons 

                                          
4 Jorgenson, Ho and Stiroh (2005). 
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engaged in information retrieving, processing, storing and 
transmission activities. The bigger the share of the ICT capital in the 
total productive capital stock and the better its productivity, the larger 
is the impact of ICT on labour productivity at the national level. 
According to the Bureau of Economic analysis, information 
processing equipment and software accounted for 11.2 per cent of the 
current-cost net stock of private, non-residential fixed assets in the 
United States in 2004. In 1970, the ICT capital share was only 5.4 per 
cent. 
 The third channel consists of productivity spillovers from the use 
of new technology. Productivity increases as firms learn to organise 
production more efficiently by using the new technology. ICT can, for 
example, be used to standardise, automate and outsource white-collar 
work in offices in basically the same way as the assembly line 
mechanised manufacturing in factories. The on-going digitalisation, 
automation and outsourcing of business processes are examples of 
such changes in the organisation of production. 
 Table 1 summarizes some existing empirical evidence on the GDP 
per capita growth contributions of the three general purpose 
technologies. The results on steam and electricity are from a study of 
the British economic historian Nicholas Crafts and those regarding 
ICT from the paper by Federal Reserve Board economists Steven 
Oliner and Daniel Sichel.5 
 
Table 1. Estimates of the GDP per capita growth 
   contributions of the three general purpose 
   technologies (percentage points per year) 
 
 Steam, UK Electricity, 

USA 
ICT, USA 

 1800–
1830 

1830–
1860 

1899–
1929 

1919–
1929 

1974–
1990 

1991–
1995 

1996–
2000 

Production of the 
new technology 0.00 0.1 0.1 0.1 0.2 0.2 0.5 
Capital deepening 0.01 0.2 0.3 0.2 0.5 0.6 1.4 
Productivity 
spillovers .. .. 0.2 0.7 .. .. .. 
Total contribution 0.01 0.3 0.6 1.0 0.7 0.8 1.9 

Sources: Crafts (2002), Oliner and Sichel (2000). 
 
 

                                          
5 Crafts (2002), Oliner and Sichel (2000). 
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Crafts found that the contribution of steam to British economic growth 
in the 19th century was modest and long-delayed. It contributed very 
little (0.01 percentage points per year) to GDP per capita growth 
before 1830. The peak impact occurred in the period 1830–1860 and 
amounted to 0.3 percentage points per year. These numbers are much 
smaller than what we have come to expect from a GPT on the basis of 
the many recent studies measuring the effects of ICT. 
 Crafts also studied the impacts of electricity and ICT in the United 
States over comparable periods of time. The total contribution of 
electricity to GDP per person growth was about 0.6 percentage points 
per year in 1899–1929 and one percentage point in 1919–1929. The 
productivity spillovers resulting from the reorganization of factory 
work accounted for most of the impact (0.7 percentage points) in the 
latter period. 
 This estimate is based on the analyses of the impact of the 
adoption of the electric unit drive on productivity growth in US 
manufacturing.6 The shift from steam to electric power reduced the 
energy required to drive machinery but it also, and more importantly, 
permitted substantial improvements in factory design. This increased 
flow of production, made working environment better, improved 
machine control and made plant expansion easier. Consequently, the 
electricity using industries were able to obtain greater output per unit 
of capital and labour input. 
 The interesting difference between steam and electricity lies in the 
growth contribution of productivity spillovers in the sectors using the 
new technologies. These seem to have been small for steam but very 
substantial for electricity. One explanation may be that such spillovers 
are more difficult to measure for steam than for electricity. Crafts does 
not even try to identify them but concludes that it is unlikely that they 
have been significant. 
 This is confirmed by those studies which argue that the shift from 
steam power to electricity was fundamentally different from the 
previous transition from water power to steam. Electrification was 
accompanied by new methods of power transmission and distribution 
as well as improvements in factory design and machine organisation 
whereas steam power was adopted by manufacturers primarily for 
reasons of locational and seasonal availability and of direct cost 
benefits.7 

                                          
6 David (1990, 1991), David and Wright (1999). 
7 See eg Devine (1983). 
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 Comparing the growth contributions of electricity with Oliner and 
Sichel’s findings on the impacts of ICT in 1974–2000, Crafts 
concluded that ICT has had at least as large impact on economic 
growth as electricity. ICT’s overall contribution to GDP per capita 
growth rose from 0.7 percentage points in 1974–1990 to 1.9 in 1996–
2000. The notable difference between electricity and ICT is that the 
latter has not yet generated any measurable productivity spillovers in 
the ICT using industries. The growth impact has been achieved 
through the capital-deepening effect. In principle at least, ICT could 
generate re-organisation effects in offices in the service sector in ways 
parallel the experience of the factory. Herein lies the promise of the 
next wave of productivity growth. If the history repeats itself, then the 
next two decades will see a revival of productivity generated by the 
re-organisation of white-collar work. In fact, some studies predict that 
ICT’s impact on economic growth will be larger during this second 
wave than it was during the late 1990s.8 
 The empirical evidence surveyed in Table 1 indicates that the 
contribution to economic growth of information and communications 
technology outweighs the contributions of the other two general 
purpose technologies. Crafts analysed the impacts in those countries 
where the GPTs were discovered: steam in Great Britain and 
electricity and ICT in the United States. It might be interesting to see 
if the conclusion holds for countries which are not technology leaders 
but are followers, ie countries which have adopted technologies 
developed by others, like Finland.9 
 
 

4 The next wave of productivity 
growth 

Like the previous general purpose technologies, steam and electricity, 
ICT spreads to most sectors of the economy, gets better and becomes 
cheaper over time and makes it easier to invent new products and 
processes. The technologies of the first two Industrial Revolutions 
supplied tools that amplified muscle power. They created value by 
making it easier to utilise natural resources and raw materials in the 
production of goods and services. For example, Finland’s success was 
                                          
8 Mann (2003). 
9 My on-going research with Jukka Jalava focuses on this question (Jalava and Pohjola, 
2006). 
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based on its ability to use electricity as the source of motive power in 
the processing of wood and ore-based raw materials. 
 ICT is different in that it generates tools that amplify brainpower 
by processing, organising, storing and transmitting information which 
is the new source of value. Information is anything that can be 
expressed in digital form, and digitalisation is the essential content of 
the Information Society. 
 ICT has already contributed to economic growth by improving 
productivity in the industries producing ICT equipment. It has also 
enhanced labour productivity in the rest of the economy through the 
substitution of ICT capital for other forms of capital. However, the 
contributions from the re-organisation of production have been so 
small that they are not yet visible in the economic statistics. 
 But, if the lessons from electricity can be used as a guide, then 
such spillovers are to be expected in the near future. ICT increases 
productivity by standardising, automating and outsourcing white-
collar work in basically the same way as the assembly line 
mechanised manufacturing. The on-going digitalisation and 
outsourcing of business processes will result in the restructuring of 
white-collar work at the global level and, consequently, will bring 
about a new wave of productivity growth. Various business 
information systems, such as Enterprise Resource Planning software, 
play here much the same role as the assembly line did in the 
transformation of industrial work. 
 Digitally stored information (R&D, financing, insurance services, 
accounting, payroll etc) can already be generated away from the 
office. Intelligent use of information is a source of increased 
productivity, just as natural resources were in the 20th century. The 
difference is that natural resources are tied to a certain place, whereas 
information has no such restrictions. It can be produced just as well in 
India, China, Russia or Estonia as in Finland. Geography is no longer 
of essence, as everyone has equal access to global information 
networks. 
 The new restructuring of the economy is as great as the one 
witnessed 100 years ago. But it is not attributable to the much-
discussed phenomenon of globalisation. It has been brought on by the 
revolution in ICT, causing a redistribution of labour and production in 
the world – the phenomenon we now call globalisation. 
 This social revolution, like the previous one, is something we can 
learn to cope with. We must confront and adopt the new technology 
and the new work practices with the same courage and flexibility that 
helped us to succeed in the past. 
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Preface 
It has been said that it is difficult to make predictions, especially about 
the future. We don’t know who was the first to say this – the statement 
has been attributed to many different people, from the European 
physicist Niels Bohr to the American baseball great Yogi Berra – but 
the point is well-taken, and it should not be taken lightly by 
economists or others called upon to forecast future conditions. Nor 
should it be forgotten by those who make forward-looking investment 
or policy decisions based on those forecasts. In 1963, the Club of 
Rome famously predicted that the world supply of oil would be all but 
exhausted by 1980. During the 1980s, futurists predicted the coming 
of the ‘paperless office’. And during the mid-1990s, banking industry 
analysts predicted that Internet banking would soon make brick-and-
mortar bank branches obsolete. Woe to those who sold their oil 
company stocks, sold their paper company stocks, or invested heavily 
in Internet banking stocks, based on these predictions. 
 This is not to say that the supply of available oil won’t eventually 
wane, that the volume of paper documents in the workplace won’t 
eventually diminish, or that the number of physical bank branches 
won’t eventually decline. Technological change is inevitable and it 
has inexorable effects – but based on these examples, we are reminded 
that technological change can occur more slowly than expected, and 
the degree to which technological change is transmitted to production 
processes and social institutions is often more narrow than predicted. 
With these historical lessons firmly in mind, in this essay I draw some 
conjectures about the potential impact of information technology on 
the banking industry. To remain on the safest ground, I base my 
discussion on the findings of my own recent research on US banking 
companies. 
 
 

1 A strategic framework 
Information technology permeates every facet of the banking industry, 
and it can affect banking companies differently based on their sizes, 
cost structures, and business strategies. Building a simplified model of 
the banking industry is helpful for grappling with this complex 
scenario. The strategic map displayed in Figure 1 has been used in a 
number of recent studies to help make sense of the ongoing evolution 
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of the banking industry, and to help give a sense of where the industry 
is headed.1 
 
Figure 1. A strategic map of the banking industry 
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Source: De Young (2005). 
 
 
The map reduces strategic competition in the banking industry down 
to four basic parameters: bank size, bank costs, product 
differentiation, and information quality. Along the vertical dimension 
the map measures bank size, with small banks at the top and large 
banks at the bottom. Because bank production functions tend to 
exhibit scale economies, the vertical dimension also measures unit 
costs, with high unit costs at the top and low unit costs at the bottom. 
Along the horizontal dimension the map measures product 
differentiation, with banks that offer standardized products such as 
mortgage loans or discount online brokerage services on the left, and 
banks that offer customized services such as relationship loans or 
private banking services on the right. Because the production of 
standardized financial products requires quantifiable ‘hard 
information’ about customers that can be fed into computer models, 
while the production of customized financial services requires more 

                                          
1 This model was introduced in DeYoung (2000) and was further developed in DeYoung 
and Hunter (2003) and DeYoung, Hunter and Udell (2004). 
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qualitative ‘soft information’ about customers, the horizontal 
dimension also measures the information quality. 
 A bank can locate anywhere on the strategic map by choosing a 
combination of these four parameters. Traditionally, banks have 
occupied the northeast corner of the map: regulations that prevented 
banks from crossing geopolitical borders restricted bank size and 
scale, and the information technology necessary to use hard 
information (eg credit scoring models, asset securitization, the 
Internet) to produce standardized financial products was not yet 
available. Thus, banks tended to be small, tended to have high cost 
structures, but tended to earned high prices (or interest rates) because 
they offered personalized, high-value-added services and were not 
subject to competition from banks from other geographic markets. 
More recently, technological progress and deregulation/harmonization 
have allowed some banks to shift their strategies to the southwest 
corner of the map. The large scale of these banks allows them to 
operate at low unit costs, but they tend to earn low prices (or interest 
rates) because they offer standardized, low-value-added financial 
commodity products and compete against other large banks selling 
very similar products. 
 Although this strategic model is very simple and highly stylized, it 
is quite consistent with data from the US banking system in 2004, as 
displayed in Table 1. (Similar results are obtained using data from 
earlier years, as well as data averaged across several years.) On 
average, the loan portfolios of large banking companies (with more 
than USD10 billion in assets) feature substantial amounts of credit 
card loans, which are a prototypical financial commodity product, but 
relatively small amounts of loans to small- and medium-sized 
enterprises (SME loans), which are a prototypical relationship 
product. In sharp contrast, the loan portfolios of small banks (with less 
than USD1 billion in assets) are heavily weighted on average toward 
relationship loans. A similar picture develops for deposit funding. 
Large banks rely less on deposit funding from core relationship 
customers (transactions accounts, savings accounts, and small 
certificates of deposit) and rely more on funds that they purchase from 
other banks. In contrast, well over half of the average small bank’s 
funding comes from core depositors, which are the least expensive 
source of bank funding. 
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Table 1. Data from US commercial banks in 2004 
 
 Large banks 

(> USD10 billion) 
Small banks 

(< USD1 billion) 
% SME loans 4.4% 12.6% 
% credit card loans 9.9% 0.3% 
% core deposits 28.4% 59.6% 
% purchased funds 8.8% 1.3% 
Net interest margin 3.23% 3.76% 
Non-interest expense ratio 57.5% 66.1% 
% non-interest income 39.6% 16.5% 
% advertising expenditures 2.9% 1.5% 

Source: Federal Deposit Insurance Corporation: Call Reports. 
 
 
As predicted by the strategic map model, these divergent lending and 
funding patterns result in different financial profiles for large and 
small banks. On average, the large banks operate with relatively low 
costs, as illustrated by the non-interest expense-to-net revenue ratio of 
just 57.5%, quite low compared to the average of 66.1% for small 
banks. However, the average net interest margin of 3.76% earned by 
the small banks is substantially higher than the 3.23% earned by the 
large banks. These ratios are consistent with the characterization of 
small banks operating in the northeast corner with high-cost, high-
value-added, relationship-based strategies, and large banks operating 
in the southwest corner with low-cost, low-value added, financial 
commodity-based strategies. 
 Finally, note that large banks earn higher amounts of non-interest 
income than small banks, and also expend higher amounts on 
advertising efforts than small banks. Because large banks make high 
volumes of home mortgage and credit card loans, and because they 
underwrite these commodity-like loans using credit scoring models, 
they are able to securitize these loans, a process that can generate fee 
income when the loans are originated, when they are securitized, and 
when they are serviced. Moreover, because transactions-type deposit 
products do not rely on personal relationships, large banks tend to 
charge relatively high fees on these accounts. To some extent, this 
added fee income helps large banks offset the low net interest margins 
that they earn on these commodity-like products. Large banks also 
advertise in an attempt to create the perception of product 
differentiation among their retail customers; if successful, the brand 
image that is created allows large banks to charge higher fees to these 
customers. 
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2 Information technology as a 
strategic tool 

Both sets of banks – the small, high-cost, high-value-added, 
relationship-based banks in the northeast corner, and the large, low-
cost, low-value-added, transactions-based banks in the southwest 
corner – would prefer to operate in the southeast corner, where costs 
are low and prices are high. However, there are constraints that stand 
in the way. 
 The small relationship-based banks would have to grow 
substantially larger, and this would make it difficult to provide the 
high levels of personalized services that justify their strategic high-
price advantage. The large commodity-based banks would have to 
offer more customized products and person-to-person services, and 
this would likely drive up per customer costs and destroy their 
strategic low-cost advantage. Can information technology help either 
set of banks overcome these constraints? 
 Large banks may be able to use information technology to better 
personalize their high-volume retail products. For example, highly 
detailed information from their consumer databases may allow them 
to better target customer segments and create an illusion of 
personalized service that softens their one-size-fits-all commodity-
driven strategy. Large banks can also invest in broad networks of 
ATMs and Internet banking kiosks to offer greater locational 
convenience for their customers. Advertising campaigns can be used 
to support such efforts and create a brand image and a perception (that 
may exceed the reality) that the bank offers personal service. 
 Small banks may be able to use information technology to reduce 
their high costs of operations. After interest expense (which is largely 
a variable cost), labor is the biggest expense item for small banks (and 
is more likely to be a fixed cost). Many information technology 
applications – like ATMs and on-line banking – substitute for 
expensive labor inputs and have proven to be economically efficient at 
relatively small scale. The trick for small banks is to implement 
innovations like these without reducing the quality of bank-customer 
personal relationships. 
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3 Recent research findings 
Although the data presented above illustrate clearly that large banks 
and small banks pursue very different competitive strategies, they 
implement new information technology for the same reason: to 
enhance earnings growth and firm value. In terms of the strategic map, 
it is not clear whether these technological innovations (a) enhance 
profits by reinforcing these strategic differences, driving large banks 
further to the southwest and small banks further to the northeast, or (b) 
enhance profits by moving banks closer to the high-price, low-cost 
southeast corner, thus potentially reducing these strategic differences. 
 There is a growing body of research on the impact of information 
technology adoption on bank performance. I review the results of four 
of my own studies here. What do the findings of these studies mean 
for banking strategies, the limits of information technology to shape 
bank strategy by affecting bank performance, and the ramifications of 
this for the future structure of the banking industry. 
 
 
3.1 Credit scoring 

Together with Dennis Glennon and Peter Nigro, I am in the process of 
investigating the impact of credit scoring technology on the 
performance of loans to small businesses underwritten by banks that 
use this technology.2 We analyze the performance of over 29,000 
small business loans made by U.S. commercial banks under the Small 
Business Administration (SBA) 7(a) loan program between 1984 and 
2001. 
 The results so far are intriguing. Not surprisingly, we find that 
borrowers located further away from their banks were more likely to 
default on their loans – doubling the geographic distance between 
borrowers and lenders increased the probability of loan default by 
about 3%. This suggests it is more costly for banks to collect 
information and monitor the behavior and condition of borrowers 
located further away. We also find that banks using credit-scoring 
technology were more likely to make long-distance loans. This 
suggests that credit-scoring reduces the information costs associated 
with borrowers located far from the bank. Consistent with this idea, 

                                          
2 DeYoung, Glennon and Nigro (2006). 
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we find that the default-inducing effect of borrower-lender distance 
was substantially smaller for scoring banks than for non-scoring 
banks. 
 Finally, despite this apparent information-enhancing role of credit 
scoring technology, we find that loans made by credit-scoring banks 
had a substantially higher probability of default – about 22% higher. 
The most likely explanation is that credit scoring technology changes 
the loan production function – eg greater economies of scale due to 
automation, greater opportunities for portfolio diversification, 
increased fee income from loan securitization and servicing – in a way 
that makes the marginal loan application more profitable. Thus, 
scoring banks will make a larger number of loans, and at the margin 
the higher expected returns allow banks to take on greater credit risk. 
 What do these findings imply for banking strategies? The high-
volume nature of the credit-scoring/loan-securitization production 
function is more consistent with the large bank, financial commodity 
strategy. The high default levels associated with credit-scored loans, 
as well as the fact that these loans are seldom kept in banks’ loan 
portfolios but are typically securitized and sold-off, is antithetical to 
the small bank, relationship lending strategy. Thus, the main strategic 
impact of small business credit-scoring is to reinforce the strategic 
differences between large banks and small banks. However, if credit 
scoring is used to augment, rather than replace, the small business 
loan underwriting process (eg use an automated scoring model to 
make the easy accept/reject decisions, freeing expensive labor to focus 
on the more difficult lending decisions), then small banks may be able 
to use this information technology to reduce their costs. 
 
 
3.2 Internet delivery channel 

Together with William Lang and Daniel Nolle, I recently examined 
whether and how adopting a transactional Internet website affected the 
business mix and financial performance of community banks (assets 
less than USD1 billion) in the US between 1999 and 2001.3 Indeed, 
we found that small banks that had already launched their Internet 
websites during this time period experienced improved financial 

                                          
3 DeYoung, Lang and Nolle (forthcoming 2006). A ‘transactional website’ allows 
customers to do all of their basic banking online, such as making payments, transferring 
funds between accounts, and applying for loans. 
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performance compared to small banks that had not yet launched their 
websites. 
 For example, return-on-equity (ROE) at these ‘click-and-mortar’ 
Internet banks was 7 to 11% higher, and asset growth was about 5 to 
8% higher, compared to their competitors. To generate these financial 
performance gains, the Internet-adopting banks had to alter their input 
mix. First, they shifted their deposit mix away from checking accounts 
and toward money market deposit accounts; this likely indicates that 
depositors make fewer payments using checks, and more electronic 
payments using the website. Second, the average wages and salaries 
increased at these banks; this likely indicates a substitution away from 
low skilled labor (eg human tellers) toward higher skilled labor (eg 
programmers). 
 The loan portfolio mix at the Internet-adopting banks did not 
change much, aside from a small increase in credit card lending – a 
natural credit product to market over an Internet website, especially to 
depositors who do not want to use checks. However, the mix of 
income sources did change significantly at these banks, which 
experienced a substantial increase in non-interest (or fee) income after 
adopting their Internet websites. This suggests that depositors were 
willing to pay higher fees in exchange for the convenience of banking 
on the Internet, or that the website increased these banks’ ability to 
cross-sell additional financial products and services to their 
depositors. 
 These findings have important and clear implications for the 
strategic opportunities for small banks. The Internet appears to be a 
way for small banks to move closer to the highly profitable southeast 
corner of the strategic map, reducing their costs without sacrificing 
their core relationship-based approach. 
 
 
3.3 Internet-only banks 

Internet-only banks use a unique business model that is based on a 
production function quite different than that used by more traditional 
branching banks. Obviously, Internet-only banks do not operate any 
brick-and-mortar branches, and proponents of this model argue that 
this results in lower overhead costs. These cost savings can be passed 
along to customers as higher deposit rates and/or lower loan rates. On-
the-one-hand, this results in tight interest-rate margins; on-the-other-
hand, these banks will arguably grow quickly because these favorable 
interest rates attract customers away from traditional banks. Growth is 
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essential in this model: with narrow interest-rate margins, a large 
volume of business is needed in order to be economically profitable. 
 The Internet-only banking segment is limited, because Internet-
only banks will not be able to provide customers with relationship 
banking products or in-person service. Thus, banks that use this 
business model will need to focus on making consumer transactions-
type loans such as auto loans, credit card loans, and mortgage loans. 
Given these characteristics, Internet-only banks are identified with the 
southwest corner of the strategic map. 
 My research on Internet-only banks focuses on twelve US banks 
that started up as brand new ventures between 1997 and 2001.4 To a 
large extent, I find that the actual performance of Internet-only banks 
conforms well to the business model described above: deposit rates 
are higher, loan rates are lower, asset growth is faster, and bank size is 
important for profitability: Internet-only banks start out substantially 
less profitable than traditional banks of equal age, but this earnings 
gap disappears as the Internet-only banks grow larger. One surprise, 
however, is that these young Internet-only banks did not necessarily 
have lower overhead expenses than branching banks of the same age; 
this is mostly because Internet-only banks employ higher skilled 
workers. 
 
 
3.4 Banking strategies 

The strategic map presented here reduces banking strategies to two 
generic options: small, relationship-based banking and large, 
transactions-based banking. While this highly stylized model does a 
good job describing general trends in the banking industry, in practice 
banks have a wider degree of strategic choices. Tara Rice and I 
recently examined the financial performance of over one thousand US 
banking companies during the years 1993–2003.5 We assigned each 
bank to one of many ‘banking strategies’ (eg community banks, 
corporate banks, trust banks, agricultural banks, non-traditional banks) 
based on their product mixes. We found systematic and economically 
sensible variation in the returns generated by the banks in each of 
these strategic groups. 
 The most telling difference was between ‘traditional banks’ 
(portfolio lenders that did not participate in securitization activities, 
                                          
4 De Young (2005). 
5 De Young and Rice (2004). 
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used core deposit funding almost exclusively, and relied 
predominantly on interest margin income rather than fee income) and 
‘non-traditional banks’ (banks that relied less on interest margin 
income and core deposit funding, and generated substantial fee 
income from less traditional activities such as loan securitization and 
commercial letters of credit). For the traditional banks, ROE averaged 
about 14%, and ROE varied with a standard deviation of about 3%. 
The non-traditional banks had similar riskiness (ie the standard 
deviation of ROE was also about 3%), but they earned an average 
ROE of 16%. 
 The main implication of these findings is straightforward: banks 
that continue to do banking ‘the old fashioned way’ – that is, 
eschewing new developments in financial and information technology 
– will not survive in the long-run. They will not be able to generate 
high enough risk-adjusted returns to satisfy their investors. 
 
 

4 Conclusions 
The research findings discussed above have clear implications for the 
manner in which information technology is influencing the structure 
of the banking industry – as well as the limitations of information 
technology to affect such change. The research suggests that credit 
scoring and Internet banking, when used as an integral part of a bank’s 
production process, will reinforce the transactions-based strategies of 
large banking companies (pushing these banks further into the 
southwest corner of the strategic map). In contrast, the research 
suggests that credit scoring and Internet banking, when used to 
augment a more traditional bank production process, can potentially 
increase the earnings of small, relationship-based banks (moving them 
closer to the highly profitable southeast corner of the strategic map). 
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1 Introduction 
Over the past decade, both new developments in information 
technology and further progress in liberalization and harmonization in 
the European Union have strongly affected the financial environment 
in which European banks operate. Informational technology has 
changed banks’ production technology, their products, their 
distribution strategy and the size of financial markets. The creation of 
large and transparent euro capital markets has promoted competition 
within the European banking world. Comparative advantages in the 
management of equity and debt issues or investment management and 
mediation, which banks used to enjoy in their domestic markets, have 
been sharply reduced since the euro replaced the national currencies. 
These contributions to international integration, together with the 
entry of novel types of competitors using the Internet, have reinforced 
banks’ competitiveness within the EMU area. Increased competition 
has forced banks to improve their efficiency to avoid being pushed out 
of the market. Seeking for efficiency has also been one of the many 
drivers of further consolidation in banking industry. On the other 
hand, during the last decade, we observed further increase in 
concentration. These increased market shares of major EU banks may 
have impaired competition, reducing the improvements in 
competitiveness mentioned above. 
 What do we actually know about the performance of European 
banks in terms of efficiency levels, including differences across 
countries and developments over time? And what about the type and 
intensity of competition in the EU banking markets? Acquiring such 
knowledge is no trivial matter, because, in the absence of reliable 
prices and cost figures for banking products, efficiency and 
competition cannot be measured directly. Therefore, trends in 
efficiency and competition have to be observed indirectly. 
 As performance and particularly efficiency and competition 
usually cannot be measured directly, it has been common practice to 
use simple proxies for these concepts, both in theoretical models2 and 
in practical business context. Well-known proxies are the cost-income 
ratio (C/I), the Return on Equity (ROE) or the Return on Assets 
(ROA), the net interest rate margin (IRM) and the concentration ratio, 
such as the k-bank concentration ratio (CRk) or the Herfindahl-

                                          
2 See the ‘Formal Structural Approaches to Competition’ in Bikker and Haaf (2002a), 
pages 27–31. 
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Hirschman index (HHI). These proxies have helped to reveal the 
existence of different levels of efficiency and competition across EU 
countries. Contrary to expectations, this diversity has not converged 
over time. The proxies are also useful in describing trends in the 
banking market over the last decade, such as declining interest rate 
margins, rising profits, decreasing cost levels, and further progress on 
consolidation. Banks have increased their leverage by reducing their 
equity ratio, and by generating profits on new bank services, as 
disintermediation continued. However, the proxies fail to present a 
clear and unambiguous picture for each individual country, a clear 
unambiguous picture on performance, efficiency and competition. 
Although many of the proxies have the advantage of being 
straightforward measures, they all tend to suffer from ambivalent 
interpretations, which seriously reduce their value. 
 After observing the shortcomings of the popular proxies of 
efficiency and competition, we turn to alternative measures, derived 
from sound theoretical models found in the literature. We discuss one 
measure of efficiency, namely X-efficiency, and two measures of 
competition, viz. the Panzar-Rosse approach and the Bresnahan 
model, and go on to present empirical results for each of these 
methods. The model-based measures also show different results for 
each distinguished country. We use a general framework developed by 
Bikker and Bos (2005a) on the basis of the well-known model of a 
profit maximising firm track down the assumptions, which are 
imposed (implicitly) to arrive at the respective model-based 
measurement methods. This helps to reveal that the various methods 
are based on different supposition, so that they take different 
characteristics of performance into account. Thus the framework 
provided guidance in developing an agenda for future work in order to 
find ways in improving the measurement of performance, efficiency 
and competition. 
 This article continues as follows. To investigate performance in a 
broader framework, Section 2 considers four reasons why a bank 
might not be able to reach maximum profits, including deviant use of 
market power and inefficient use of inputs in the production of bank 
output. Section 3 explains relationships between performance, 
efficiency, competition, and market structure. Section 4 investigates 
the properties of the well-known proxies of efficiency, competition 
and performance, and demonstrates the ambivalent nature of these 
proxies. Sections 5 and 6 present empirical numbers for these proxies 
and for their changes over time. Section 7 introduces alternative 
model-based measures of efficiency and competition, namely cost X-
efficiency, the Panzar-Rosse approach and the Bresnahan model, and 
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shows empirical results of these methods. The next section compares 
the simple proxies and the model-based measures and calculates their 
mutual correlations to find their degree of similarity. Section 9 
provides an assessment of the model-based measurement approaches, 
using a basic framework of a profit maximising firm. The last section 
concludes with a summary and an agenda for future work. 
 
 

2 Suboptimal bank performance 
A key assumption in much of the literature is that banks are profit 
maximizers. Standard theory explains that a bank’s shareholders are 
claimants for its profits and that it is therefore in their interest to 
maximize these profits.3 They maximize their return on investment by 
maximizing revenues and by minimizing costs. Depending on the 
bank’s market power in input and output markets, it may be able to 
increase, respectively, output prices or decrease input prices. Bank 
management can select the combination of inputs and outputs for 
which profits are maximized. To investigate performance in a broader 
framework, this section considers four reasons why a bank might not 
be able to realize maximum profits, or somewhat broader, why bank 
performance varies across banks. These causes are: (a) the role of 
diversification and risk preferences; (b) principal agent problems 
between shareholders and bank management; (c) imperfect 
competition; and (d) inefficient use of inputs and outputs. The 
remainder of this article focuses on the latter two items. 
 A first consideration relating to bank profit maximization concerns 
the concepts of risk and diversification. If all banks share the same 
risk-return preferences, or if the risk-return relationship can be 
described by some relatively simple homothetic continuous function, 
then our inability to control for a bank’s risk preferences poses no 
serious problem.4 However, things are different in a situation where 
some banks, eg cooperative banks, are highly risk-averse and not well 
diversified. Such banks may have different preferences, forego high-

                                          
3 Here profits are net earnings minus any retained earnings. 
4 Homothetic functions are characterized by the linear expansion paths that are require to 
be able to compare the competition proxies and efficiency measures, respectively, that 
will be presented later in this article and have been introduced in Bikker and Bos (2005a). 
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risk, high-return opportunities and optimize towards an altogether 
different, and in fact lower, maximum profit.5 
 A second consideration relating to banks’ profit maximization 
concerns incentive structures. Even risk-neutral and well-diversified 
shareholders may have difficulty in translating their claim on profits 
into the actions required to maximize revenue and minimize costs. In 
the absence of complete information, principal-agent theory states that 
shareholders are unable to adequately monitor bank management and 
that the resulting managerial discretion may induce sub-optimal 
behaviour, ie profits are not maximized and/or costs are not 
minimized.6 As long as shareholders cannot monitor and penalize 
bank management, the latter may show expense-preference behaviour 
or – if it is highly risk-averse – any other strategy that reduces profits.7 
This means that the asymmetric information between principal and 
agent that was once used by Diamond (1984) to explain the existence 
of banks from the reduction in audit costs for lenders to non-financial 
firms, now helps explain why banks themselves may also suffer from 
moral hazard and other incentive problems. 
 Banks’ performance is affected by changes in their environment 
and the behaviour of their competitors. Therefore, a third 
consideration relating to banks’ profit maximization concerns market 
power. Economic theory also tells us that in a perfectly competitive 
situation, profit maximization is equivalent to cost minimization. In 
practice however, we do not necessarily observe maximization of 
profits or minimization of costs. Of course, use of market power is not 
one of the reasons why a bank would not be able to reach maximum 
profits. It explains why bank performance varies across banks. 
Exogenous factors such as regulation or (economic) shocks can also 
cause suboptimal performance. To the extent that such factors do not 
have similar effects on both cost minimization and profit 
maximization, they can drive a wedge between the two. Imperfect 
competition causes a situation in which profits are maximized at an 
output level, where average costs are no longer minimized. It can thus 
be used to explain changes in profitability over time as well as 
between banks. Therefore, market power is a major source of bank 
performance which is suboptimal from a social point of view, to be 
investigated further in the remainder of this article. 

                                          
5 See also Tirole (1993), page 35. The same reasoning, but, of course, to a far lesser 
extent holds for risk-neutral shareholders. 
6 See Tirole (1993), Dewatripoint and Tirole (1994), and Freixas and Rochet (1997). 
7 For an excellent introduction into principal-agent theory, see Arrow (1985). Seminal 
references for banking are Edwards and Heggestad (1973) and Edwards (1977). 
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 A bank may also produce at lower costs and with a higher profit 
than other banks, if it is able to make better use of its inputs and 
transforms them into outputs in the cheapest possible way. In the long 
run, every bank has to produce (nearly) efficiently in order to survive.8 
Therefore, the fourth consideration relating to banks’ performance 
concerns efficiency. For the EU, Economic Research Ltd. (1997) 
hypothesizes that the single market integration program ‘has allowed 
the (increased) realization of (efficiency gains) in European banking 
markets’ (page 187). The authors conclude that ‘there does appear to 
have been a trend for European banks, on average, to move closer to 
the EU cost efficiency frontier’ (page 195). Our own research 
confirms that. Apparently, efficiency plays an important role in 
explaining the forces behind European bank performance. 
Furthermore, it can aid in measuring and interpreting the sources 
driving banks’ achievements. Therefore, the measurement and 
interpretation of the (relative) efficiency of European banks will be the 
second key variable examined in this article. 
 
 

3 Relationships between market 
structure, competition, 
performance and efficiency 

The concept of efficiency is often confused with related notions such 
as performance, competition and market structure. In their quest for 
proxies of efficiency, analysts and researchers often use indirect 
measures of performance, competition, or market structure are used. 
Although these concepts are interrelated, they each differ from the 
others. A more elaborated – though not complete – scheme of their 
interrelationships is shown in Figure 1. 
 

                                          
8 Cf. Hanweck and Rhoades (1984). 
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Figure 1. Relationships between market structure, 
   competition, performance and efficiency 
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+
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The asterisks reflect relationship pertaining to Structure-Conduct-Performance 
theory. 
Plus signs reflect relationship pertaining to efficiency theory. 
Source: Bikker and Bos (2004). 
 
 
The economic literature provides theories which explain a number of 
these interrelationships. One of these theories, the Structure-Conduct-
Performance or SCP hypothesis, links bank market structure via 
conduct (or competitive behaviour) to bank performance. For instance, 
high concentration might lead to less competition and, hence better 
performance. The asterisks in Figure 1 reflect the relationships 
according to this hypothesis. 
 An alternative theory is the so-called efficiency theory, which 
assumes that more efficient banks extend their market share (or grow) 
and pushing aside less efficient banks from the market, in this way 
changing the market structure. More efficient banks may translate 
lower cost into either higher profits (affecting performance) or 
reducing output prices (in order to improve their competitive positions 
and to gain larger market shares). The plus signs in Figure 1 reflect the 
relationships according to the efficiency theory. Other possible 
relationships are: 1) increasing competition will force banks to 
become more efficient, and 2) excess profits enable banks to lower 
prices and raise competition in order to gain market shares. 
 Figure 1 explains how the four features of banks and the banking 
market are interrelated, while underlining that they reflect different 
characteristics of banks and their markets. 
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4 Proxies of performance, 
efficiency, and competition 

As performance and particularly efficiency and competition usually 
cannot be measures directly, it has been common practice to use 
simple proxies for these concepts. The most well-known proxies are 
the cost-income ratio (C/I), or, to be more precise, operating (non-
interest) expenses to gross income. This proxy typically aims at 
reflecting efficiency. However, the interpretation of this ratio is not 
unambiguous (see Table 1). One view is that increasing efficiency 
implies decreasing cost levels. Hence, a high ratio would reflect high 
costs, indicating inefficiency and vice versa. An alternative 
interpretation might be that strong competition, on the one hand, 
forces banks to become highly efficient and, on the other hand, 
reduces profit margins, so that profits are low and the ratio is high. 
Hence, high ratios go with highly efficient markets, which is the 
opposite outcome compared to the first view. In short, the ratio is 
determined by both cost and profit margins, and we generally do not 
know which is the dominant cause. As the interpretation of this ratio is 
not unambiguous, it is difficult to draw any conclusion from this 
proxy. Generally, these problems are greatest in comparisons across 
countries and smallest when times series of one institution are 
considered. Note that this ratio also depends on the nature of the 
business. Banking activities vary in level of costs and in size of profit 
margins, and hence, so does the ratio. This may particularly hamper 
fair comparisons across banks and, to a lesser degree, across countries. 
 
Table 1. Ambivalence of proxies of performance, 
   efficiency, and competition 
 
Ambivalence of proxies of performance, efficiency and competition 
Cost-income ratio (C/I) Positively or negatively related to efficiency? 
Return on Equity (ROE) Reflects efficiency and/or market power? 
Return on Assets (ROA) Reflects efficiency and/or market power? 
Net interest margin (IRM) Reflects efficiency and/or market power? 
Concentration ratio (CR5) Positively or negatively related to market power? 

 
 
A second proxy is Return on Equity (ROE), which is a direct measure 
of profit. It is often used as proxy of efficiency as well. But while this 
ratio may reflect efficiency (as reduction of costs directly increases 
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profits), it may also indicate (the use of) market power, ie competitive 
behaviour as exploiting potential market power also directly increases 
profits. Hence, because this proxy obscures the distinction between 
efficiency and market power (or competitive behaviour), its 
interpretation is to some extent ambivalent. Return on Assets (ROA) 
is a similar proxy with identical shortcomings with respect to 
interpretations. 
 A fourth proxy is net interest rate margin (IRM), defined as the 
ratio of net interest rate income to the balance sheet total. This 
variable may generally reflect either market power or efficiency: the 
larger margins are, the weaker competition is, or the higher the level 
of inefficiency, and vice versa. There may also be other reasons why 
margins are wide. For instance, when in times of high inflation 
interest rates are up, margins are much wider than when rates tend to 
be lower. Also, the interest rate margin ratio may be distorted by the 
mix of assets and liabilities, differences in national yield curves (when 
comparing across countries), and the relative size of equity capital and 
book-keeping operations, which may enlarge or shorten the balance 
sheet. 
 A fifth proxy is the concentration ratio, such as the k-bank 
concentration ratio (CRk) or the Herfindahl-Hirschman index (HHI).9 
Common values for k, the number of top banks, are 3, 5 or 10. In this 
article, we will use the CR5. Both in theory and practice, this measure 
is often used to proxy market power. In most theories, high 
concentration indicates insufficient competition (and, hence, lack of 
efficiency). A more dynamic view is that in a competitive market, 
banks are forced to increase their efficiency and to obtain a sufficient 
scale (Claessens and Laeven, 2004). Consolidation is a result of 
competitive pressure and, hence, strong competition and high 
efficiency go hand in hand with high levels of concentration. 
 Although many of these proxies have the advantage of being 
straightforward measures, they all tend to suffer from more or less 
ambivalent interpretations, which seriously reduce their value. 
 
 

                                          
9 These and other concentration measures are explained in Bikker and Haaf (2002a). 
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5 Efficiency and performance 
in 2003 

Table 2 provides 2003 figures for major EU countries, Japan and the 
US of a number of the well-known and often used simple measures or 
proxies of competition and efficiency described above, namely cost-
income ratio (C/I), return on equity (ROE), return on assets (ROA), 
interest rate margin ratio,10 and index of concentration, based on total 
assets.11 
 
Table 2. Proxies of efficiency and 
   performance (2003) 
 

C/I ROE ROA IRM CR5

DE 68 -1.6 -0.1 0.8 22
ES 51 8.2 0.7 2.0 44
FR 61 6.2 0.4 0.7 47
IT 55 4.2 0.3 1.9 28
NL 65 11.1 0.4 1.5 84
UK 57 11.1 0.5 1.3 33
EU 60 6.0 0.4 1.2 41
JP 96 -4.5 -0.1 0.7 49
US 59 10.1 0.9 2.6 23

Good relative performer
Poor relative performer

Explanation: 'EU' is the average over the EU of the 15 countries.
 

     Source: Bikker and Bos (2005a). 

 
 
To facilitate the interpretation of the results, we use green shading to 
indicate higher ranking countries (ie relatively efficient performers), 
and yellow shadow for lower rank ranking ones (or relatively poor 
performers). These numbers are hard to judge by. It is clear that 
German banks rank low on efficiency and performance and that 
Spanish banks do rank high, whereas the indicators for some other 
countries give mixed results. A problem is that we know little about 

                                          
10 Source for 1993–2001: OECD (2000, 2002), Bank Profitability; Financial Statements 
of Banks, OECD, Paris. Figures for 2002 and 2003 are based on own calculations using 
Fitch-IBCA figures. The EU bank equity-weighted average is based on figures of all EU 
countries. 
11 Source for the EU: own calculations based on ‘ECB working group on developments in 
banking, Review of structural developments in the EU banking sector year 2003’, and 
earlier reports. Figures for the US and Japan are based on own calculations using Fitch-
IBCA figures. Concentration measures based on deposits or lending behave similarly. 
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the underlying causes. Spain, for instance, could owe its profits due to 
the use of market power rather than to high efficiency. High profits 
would push down the share of cost in the cost income ratio. Such a 
relatively low cost share can easily hide actual high cost levels, 
illustrating the ambivalent nature of the C/I ratio. A similar reasoning 
might apply to Italy. 
 One approach to interpreting the results is to compare them to the 
‘communis opinio’, or the expert view about the ranking of countries 
in terms of performance and efficiency. Generally, banks in France, 
Germany, and, especially, Southern European countries, such as Italy 
and Spain, are expected to be less efficient, on average, than banks in 
the other Western European countries. Underlying causes might be 
stricter regulation, public policy and financial conservatism 
(Germany), strong direct interference by the government (France and 
Italy) and lagging economic development (Greece, Spain, and 
Portugal). For some countries, this ‘accepted wisdom’ is fully or 
partly in line with the proxy results of Table 2 (Germany and the UK), 
but it is not confirmed for other countries (such as Spain and, to some 
extent, Italy). 
 However, one conclusion is quite clear: given the large differences 
in terms of performance and efficiency across the countries observed, 
European convergence as yet seems a long way off. 
 
 

6 Efficiency and performance 
over 1994–2003 

A commonly held view is that deregulation, liberalization and 
technological innovation during the last decade have strengthened 
national and cross-border competition. For the EU, this process was 
reinforced by progressive financial and monetary integration. The 
resulting increased competition forces banks to become ever more 
efficient. The question arises whether these changes are expressed in 
measures of performance, competition and efficiency over time. 
 Table 3 is similar to Table 2, except that it covers the last decade 
(1994–2003) instead of just one year (2003), averaging out possible 
temporary distortions and business cycle effects. These long-term 
results are more in line with the ‘expectations’ as described above: 
banks in the UK and also Spain and the Netherlands lead the pack, 
particularly in terms of profits, whereas banks in Germany and France 
are lagging behind. Italian banks have high average interest rate 



 
58 

margins yet low RoE. For the UK and Spain, high profits help banks 
to achieve relatively low C/I ratios. Again we observe that the 
differences in proxies across countries are quite large. 
 
Table 3. Proxies of performance and efficiency 
   (1994-2003 averages) 
 

 C/I ROE ROA IRM CR5

DE 65 4.8 0.2 1.6 19
ES 59 8.3 0.7 2.5 39
FR 66 5.9 0.3 0.9 44
IT 62 5.4 0.4 2.5 29
NL 68 11.8 0.5 1.7 81
UK 59 17.5 0.8 2 27
EU 63 8.8 0.5 1.7 38
JP 83 -10.3 -0.4 1.3 34
US 61 12.9 1.1 3.3 20
      

Good relative performer
Poor relative performer

 
     Source: Bikker and Bos (2005a). 

 
 
In order to reveal underlying trends in the EU banking markets, Table 
4 presents an overview of changes in efficiency and performance by 
comparing the 2003 figures with the 1994 outcomes.12 The grey 
shaded bar, representing the average of the European Union of 15 
countries (the Member States in 2003), reflects the trends during the 
past decade. Cost-income shares went down, profits rose, net interest 
rate margins declined and consolidation progressed. These trends can 
be observed in most countries, although a few remarkable exceptions 
occur. Combining proxies brings out more trends. The rise in RoE 
exceeds RoA growth, implying that banks increased their leverage by 
reducing their equity ratio. Increase in profits amid narrowing net 
interest rate margins indicate that banks successfully reduced costs. 
Besides, banks also succeeded in generating profits on bank services, 
such as investment management, securities issues and other financial 
market transactions, and trading, to supplement income from their 
traditional intermediation activities. The C/I ratio confirms the rise in 
profits and fall in costs. Performance and efficiency did improve but 
the proxies do not reveal how competition developed during this 
period. Was the increase in efficiency due to competitive pressure, or 
was the profit made possible by greater market power? 
                                          
12 In the early 1990s, ROE, ROA and the net interest rate margin in the Scandinavian 
countries were affected particularly severely by the banking crises. Since this would 
distort any comparison over time, we ignore these countries in the EU average. 
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 Note that European developments come remarkably close to those 
in the US. Lower C/I ratio, lower net interest rate margins, and 
increased consolidation are observed on both continents. Numbers for 
the Japanese banks are dominated by the for-long lingering economic 
depression in Japan and the ensuing financial crisis. 
 
Table 4. Developments in proxies of efficiency and 
   performance over time (2003 versus 1994) 
 

C/I ROE ROA IRM CR5

DE 5.7 -5.0 -0.2 -0.9 3.7
ES -7.6 1.0 0.1 -0.6 10.9
FR -6.9 7.1 0.4 -0.3 4.5
IT -12.0 4.4 0.3 -0.4 -4.9
NL 0.6 -1.1 -0.1 -0.4 7.6
UK -6.3 -7.0 -0.1 -0.7 6.7
EU * -4.2 1.4 0.1 -0.6 5.0
JP 32.1 -15.1 -0.5 -0.3 -9.8
US -5.4 -1.9 -0.1 -0.6 4.3

Good relative performer
Poor relative performer

Explanation : * Average over the EU of 15 countries
provides a broad view of changes over time in Europe.

 
     Source: Bikker and Bos (2005a). 

 
 
For the EU countries, general developments such as deregulation, 
liberalization and technological innovation, have been reinforced by 
progressive financial and monetary integration in the EU. The 
question arises whether these changes have increased convergence 
among banks in the EU. Figures 1–5 presents graphs of the five 
examined proxies over 1990–2003 for banks of each of the major EU 
countries.13 They reflect the trends in the proxies described above. 
Over time, the net interest rate margin show similar declining patterns 
in most countries (Figure 2). Although interest rates levels in the Euro 
area converges after the Maastricht Treaty, the margin differs across 
countries and these spreads remain wide over time (where non-Euro 
country the UK takes up an intermediate position). Other proxies are 
more closely in de beginning of the nineties, but diverged widely 
thereafter (Figures 3–5). Countries share their downward slopes in 
RoE and RoA in common, with some convergence for RoE. The cost-
income ratio also falls somewhat over the years, reflecting cost 

                                          
13 Sources for Figures 2–10: for 1990–2001: OECD; for 2002–2003: own calculations 
based on Fitch-IBCA. For Figures 7–10: EU is the bank equity-weighted average over 
EU countries. 
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reduction (in order to improve shareholder value) but also – relatively 
– higher profits. Strong differences across countries persist (Figure 3). 
 Differences between the EU and the US continue over time: lower 
profits and lower net interest rate margins in Europe amid higher cost 
income-ratio’s (reflecting Europe’s higher costs levels). 
Developments in Japan were extreme, in line with their economic and 
financial conditions, deviating strongly from those elsewhere. 
 
Figure 2. IRM for 5 large EU countries 
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Figure 3. C/I for 5 large EU countries 
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Figure 4. ROA for 5 large EU countries 
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Figure 5. ROE for 5 large EU countries 
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Figure 6. CR5 for 5 large EU countries 
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Figure 7. IRM for the EU, the US and Japan 
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Figure 8. C/I for the EU, the US and Japan 
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Figure 9. ROA for the EU, the US and Japan 
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Figure 10. ROE for the EU, the US and Japan 
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7 Model-based measures of 
efficiency and competition 

Now that we have observed that many popular proxies of efficiency 
and competition suffer from ambiguity, we turn to alternative 
measures derived from models with a sound theoretical basis. The 
literature provides quite a number of such approaches. In this section, 
we investigate one measure of efficiency, namely cost X-efficiency, 
and two measure of competition, viz. the Panzar-Rosse approach and 
the Bresnahan model. 
 
 
7.1 X-efficiency 

There is an abundant literature on bank X-efficiency, starting with a 
string of US studies, followed by many European studies. For an 
overview, see Berger and Humprey (1997) and Altunbas et al (2001). 
Bikker (2002) estimates X-efficiency for banks in European 
countries.14 This study compared European banks to their best-practice 
banks – an exercise of crucial importance for cross-border 
comparisons. Many studies in this area have been single-country 
studies, comparing banks to their national champion performers only. 
However, when these national champions lag (far) behind the 
European champions, the local (lagging) banking sector will compare 
itself favourably without proper justification. The present multi-
country study lacks this problem. On the other hand, international 
comparisons go with certain problems. 
 A banking market may be characterized by measuring the 
performance of the banks in that market. Performance, here meaning 
the relative ability of a bank to minimize costs, is measured by 
comparing the costs of a bank to those of the best performing bank of 
the same size (eliminating scale effects), taking into account any 
differences in input prices and product range. These differences in 
performance are expressed in terms of ‘X-efficiency’ and may be 
attributed to the quality of banks’ management. 

                                          
14 Partly because of the high requirements imposed on data and of conceptual problems, 
relatively little research has been done in the field of international comparisons. 
Exceptions are Pastor et al (1997), Altunbas et al (2001), Bikker (2001) and Maudos et al 
(1999, 2001 and 2002). 
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 One of the various methods to estimate X-efficiency is the 
stochastic frontier approach (SFA), which assumes that the error term 
is equal to the sum of a specification error and an inefficiency term:15 
 

ititiktijtjkkjijtjjit uvxxxc ++γΣΣ+βΣ+α=  (7.1) 
 
The dependent variable cit is the logarithm of the cost of production of 
the ith bank (i = 1, ..., N) in year t (t = 1, …, T). The explanatory 
variables xijt consist of output or output components and input prices. 
The two sum terms constitute the multi-product translog cost function: 
the linear terms on the one hand and the squares and cross-terms on 
the other, each accompanied by the unknown parameters βj and γjk, 
respectively. The vits are the specification errors of the model, which 
are assumed to be distributed identically and independently N(0, 2

vσ ), 
while the uits are non-negative random variables, which describe cost 
inefficiency are assumed to be identically and independently half-
normally (|N(0, 2

uσ )|) distributed and to be independent from the vits. 
In other words, the density function of the uits is (twice) the positive 
half of the normal density function. 
 

                                          
15 A number of techniques exist to measure a production unit’s efficiency relative to some 
kind of ‘best-practice-frontier’. A first distinction is between parametric and non-
parametric methods. Secondly, different methods exist within each category. Berger and 
Humphrey (1997) present an extensive overview and discussion of the pros and cons of 
both types of methods. We focus on SFA because of its advantages in terms of hypothesis 
testing, fit and the inclusion of measurement error. The latter can be important, since 
measuring bank production is particularly difficult due to data availability and the choice 
of a set of inputs and outputs, which is less obvious than for many other industries. In 
addition, SFA produces firm-specific efficiency estimates. This allows us to test for 
differences in efficiency among banks from different countries as well as measure the 
scale and scope economies of banks that operate close to the frontier. 
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Table 5. Europe-wide estimates of cost X-efficiency 
   using the SFA model, 1990–1997 
 

Countries Number of Cost Ranking Average ranking 
observations efficiency based on 

category-specific
estimates a

Belgium 44 0.48 14 13
Denmark 57 0.54 13 12
Finland 13 0.68 5 9
France 964 0.55 12 10
Germany 2 983 0.76 1 5
Greece 40 0.40 15 15
Ireland 20 0.70 4 4
Italy 1 221 0.60 10 11
Luxembourg 177 0.72 2 1
Netherlands 164 0.62 8 3
Portugal 67 0.65 6 8
Spain 105 0.58 11 14
Sweden 17 0.62 9 7
Switzerland 299 0.71 3 2
UK 187 0.65 6 6

Weighted averages 0.70
R 2 0.97

 
Notes: Sharing refers to countries with a (too) limited number of observations. 
a Ranking based on weighted average of category related rankings, see Bikker 
(2002). 
Source: Bikker and Bos (2005a). 
 
 
Table 5 presents cost efficiency estimates for the EU countries plus 
Switzerland.16 These estimates are based on one model, that is, one 
frontier of best European banks. The many single-country studies in 
the literature are unsuitable for international comparisons and provide 
misleading results, as the performance of best-practice banks appear to 
diverge strongly across countries (Bikker, 2002). Thus, for an 
international comparison of X-efficiency, one needs to compare 
efficiency of banks with the European best-practice banks, not with 
the best-practice banks of the respective countries. On average, cost 
efficiency turns out to be rather low at 70%, at least compared to 
studies on US banks, indicating an 80% average efficiency. Lower 
results for European countries were found by many other studies, 
although some of the different model specifications used in other 

                                          
16 Austria was left out for lack of sufficient data. 
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studies have produced higher efficiency percentages. The results 
suggest that on average, banks in Europe are lagging far behind their 
best performing peers. Differences between countries also appear to 
be rather large. Banks in Germany, Luxembourg and Switzerland, 
with efficiencies averaging 70%, lead the European pack, while banks 
in Spain, Belgium and Greece trail behind with average cost 
efficiencies below 55%. Higher efficiency estimates for banks in 
Luxembourg and Switzerland are somewhat misleading, as they do 
not necessarily reflect higher managerial performance but are 
produced by special circumstances including bank secrecy, zero tax 
rates for foreigners and stable local currencies, which make it easier to 
attract (foreign) investment cheaply. 
 The efficiency ranking of national markets does not always 
correspond to expectations. Germany, with its low level of banking 
market consolidation and high level of government interference, is 
often regarded as a less efficient banking market. Similar reasons, in 
combination with economic developments that lag behind in certain 
respects, have led to lower a priori expectations of cost efficiency for 
banks in France and the southern European countries, as well. In this 
respect, the ranking of Belgium in Table 5 is lower than expected, 
while those of Italy and Portugal are higher than expected. The UK 
banks, too, turn out to be less competitive than some observers think. 
On further analysis, however, rankings turn out differently as more 
factors are taken into consideration, especially if the distribution of a 
country’s banks across each banking category is taken into account. 
Then it becomes clear that on account of their simplified structures, 
savings and co-operative banks tend to be relatively inefficient. The 
effects of differences in managerial competence on cost differences 
turn out to be less strong. On the other hand, universal banks tend to 
be less efficient as a result of their more complex structures and 
concomitant management problems. 
 The last column of Table 5 presents averages of country rankings 
based on efficiency estimates per banking category, with eg savings 
banks being compared only to best-practice savings banks, etcetera. 
This leads to a dramatic shift in position for Germany, where more 
than 90% of banks are of the co-operative and savings bank type: 
plain banking institutions, whose inefficiency is limited. This strong 
concentration of relatively efficient co-operative and savings banks in 
Germany results in a high average level of efficiency. However, 
within these categories – and among the other categories – German 
banks are not the most efficient ones. After adjustment for this 
category effect, German efficiency turns out to be just slightly above 
average (5th instead of 1st, see the last column of Table 5). In the case 
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of Italy and Spain, a similar bias appears to have crept in, where, 
respectively, 73% and 64% of banks are co-operative and savings 
banks. For the Dutch banks, 78% of which are commercial banks, we 
see a landslide ranking shift in the opposite direction. Commercial 
banks have, on average, high inefficiencies but in relative terms the 
Dutch commercial banks are among the most efficient. After 
adjustment, Dutch banks rank third instead of eight. 
 
Figure 11. Decline in cost X-inefficiency over time 
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Source: Bikker and Bos (2002). 
 
 
Over the last decade, X-inefficiency has fallen dramatically by around 
40%. This is remarkable as X-inefficiency does not reflect 
technological change (or improvement). X-inefficiency reflects the 
average difference between banks and the best practice banks. Also 
the best practice banks have improved their technology and have 
reduced costs. But the others have caught up (or the lagging banks 
were forced stronger to do so). Apparently, liberalization and 
harmonization in the European Union (EU) did have a strong impact 
on the banking environment. 
 
 
7.2 The Panzar-Rosse approach 

An alternative method to measure market power is provided by Panzar 
and Rosse (1987). They formulate simple models for oligopolistic, 
competitive and monopolistic markets and develop a test to 
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discriminate between these models. This test is based on properties of 
a reduced-form revenue equation at the firm or bank level and uses a 
test statistic H, which, under certain assumptions, can serve as a 
measure of the competitive behaviour of banks. The model explains 
how interest income (or total revenue) depends on the input prices’ 
elasticities, which together constitute H. It can be shown that these 
input prices’ elasticities are higher, the stronger competition is. One of 
the two extreme values, H = 1, points to perfect competition and the 
other, H ≤ 0, to monopoly or a perfect cartel. 
 In the empirical analysis of Bikker and Groeneveld (2000) and 
Bikker and Haaf (2002b)17, the following operationalisation was used 
 

eOIln

BSFlnPCElnPPElnAFRlnINTRln jjj

+η+

ζΣ+δ+γ+β+α=
 (7.2) 

 
where INTR is the ratio of total interest revenue to the total balance 
sheet, AFR is the ratio of annual interest expenses to total funds, or 
the Average Funding Rate, PPE is the ratio of personnel expenses to 
the total balance sheet, or the (approximated) Price of Personnel 
Expenses, PCE is the ratio of physical capital expenditure and other 
expenses to fixed assets, or the (approximated) Price of Capital 
Expenditure, BSF are Bank-Specific exogenous Factors (without 
explicit reference to their origin from the cost or revenue function), OI 
is the ratio of Other Income to the total balance sheet, and e is a 
stochastic error term. AFR, PPE and PCE are the unit prices of the 
inputs of the banks: funds, labour and capital, or, in fact, proxies of 
these prices. In the notation of Equation (7.2), the H-statistic is 
defined by β + γ + δ, representing the sum of all input price 
elasticities. 
 

                                          
17 Empirical results in this article are based on balance sheet data and profit and loss 
accounts taken from Bankscope (Fitch-IBCA), unless otherwise indicated. Wherever 
possible, figures have been adjusted for national differences in accounting rules and 
possible (input) errors. 
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Table 6. Estimates of H for different bank sizes 
 

All Banks Small Banks Mediumsized Large Banks
Banks

Austria 0.87 0.93 0.89 0.91
Belgium 0.89 0.95 0.88 0.88
Denmark 0.36 0.34 0.75 1.16
Finland 0.78 0.67 0.76 0.70
France 0.70 0.59 0.79 0.89
Germany 0.63 0.59 0.70 1.03
Greece 0.76 0.41 0.66 0.94
Ireland 0.65 0.99 0.63 0.93
Italy 0.82 0.75 0.86 0.81
Luxembour 0.93 0.94 0.95 0.91
Netherlands 0.75 0.74 0.87 0.95
Norway 0.77 0.80 0.75 0.71
Portugal 0.83 0.84 0.84 0.91
Spain 0.62 0.64 0.59 0.66
Sweden 0.80 0.84 0.76 0.95
Switzerland 0.58 0.54 0.92 1.01
United Kingdom 0.64 0.41 0.85 1.20
Australia 0.57 -0.14 0.70 0.68
Canada 0.62 0.74 0.63 0.60
Japan 0.54 0.43 0.11 0.61
New Zealand 0.86  - 1.13 0.86
South Korea 0.68  - 0.72 0.77
US 0.56 0.62 0.54 0.72

Averages 0.70 0.65 0.75 0.86
Minimum 0.36 -0.14 0.11 0.60
Maximum 0.93 0.99 1.13 1.20
Average European 0.73 0.70 0.79 0.91
Average Non-European 0.64 0.41 0.64 0.71

 
Note: Italics indicate monopoly or perfect cartel, boldface indicates perfect 
competition. Data relate to 1997. Updated estimates yield very similar results. 
Apparently, changes over time are limited. 
Source: Bikker and Haaf (2002b). 
 
 
H permits various types of market structure to be distinguished. The 
first of these is perfect competition (H = 1), a market type in which 
interest income moves up and down in proportion to input prices. 
Perfect competition will prevent excessive profits, so that banks must 
pass on any rise in input prices in order to prevent losses, while they 
must match any fall in input prices by a decrease in output prices, 
because competitors will do likewise. The second market type is 
monopoly or perfect collusion, in which the bank or the cartel chooses 
prices that yield maximum profits. Under perfect collusion, the 
relation between output and input process is absent or negative (so 
that H ≤ 0): any input price rise will eat into the monopoly’s profits 
and vice versa. The third market type, monopolist competition, is 
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found especially frequently in the financial sector. Competition may 
be eased to some extent as products and services differ from those of 
other banks, at least in (minor) details. Under monopolistic 
competition, or oligopoly, there is some correlation between input and 
output prices, but it is less than proportional (0 < H < 1). 
 Table 6 presents estimates of H for a number of European and 
non-European national banking markets based on three input prices: 
funding rate, personnel expenses and other expenses. It also shows the 
average of H for 23 OECD countries. The first column provides 
estimates for all banks. Notably, of the 23 national banking markets 
taken as a whole, none is a pure monopoly or cartel, nor is any one of 
them characterised by perfect competition. Apparently, all national 
banking markets considered are characterised by either oligopoly or 
monopolist competition. This result tallies with those of the SCP 
analysis, which in most cases also point to a degree of market power 
(Bos, 2004), dealt with in section 3 above. Competition turns out to be 
more pronounced in Europe (0.73) than elsewhere (0.64). Notably, 
Germany and the Anglo-Saxon countries appear to lag behind in this 
respect. Germany and the US have unconsolidated banking markets 
with large numbers of small banks targeting local markets where they 
meet limited competition. This is reflected by low average 
competition estimates: 0.63 and 0.56, respectively. 
 The banking market breaks down into several partial markets, 
distinguished by customer (private consumers; small and medium-
sized businesses; large, international concerns), by product (savings; 
mortgage loans; business credit; capital market services), and by 
service area (local; national; international). Table 6 takes a first step 
towards segmentation of the banking market by size, distinguishing 
small banks, operating mostly locally and targeting the retail market; 
large banks operating internationally and mostly targeting large 
companies; and medium-sized banks taking up an intermediate 
position (Columns 2–4). Obviously, this distinction provides only an 
approximate understanding of competitive conditions in the 
submarkets. 
 As expected, small banks generally face milder than average 
competition: apparently, the retail segment of local markets is 
competed for less energetically, with H values averaging 0.65. In only 
seven countries is perfect competition probable, boldface in Table 6. 
Only for Australia, the results for small banks do point to monopoly or 
perfect cartel, italics in Table 6. Large banks operate in a markedly 
more competitive environment, in which counterparties are more 
powerful and foreign banks participate as well, with H values 
averaging 0.86. In this sector, the results for many more countries 
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point to perfect competition. Values of H greater than 1 – as found for 
large banks in Denmark and the UK – are an indication that banks co-
operate and apply strategic pricing methods, taking into account the 
manner in which they expect competitors to respond to their prices. 
Medium-sized banks again take up an intermediate position. 
 
 
7.3 The Bresnahan model of market power 

Bresnahan (1982) and Lau (1982) present a short-run model for the 
empirical determination of the market power of an average bank. 
Based on time-series of industry data, the conjectural variation 
parameter λ is determined by simultaneous estimations of the market 
demand and supply curves. Banks maximize their profits by equating 
marginal cost and perceived marginal revenue. The perceived 
marginal revenue coincides with the demand price in competitive 
equilibrium and with the industry’s marginal revenue in the collusive 
extreme (Shaffer, 1993). In the model the parameter λ is the 
coefficient of the potential mark-up on the cost prices and, hence, 
estimates how this potential market power is exploited. Bikker (2003) 
presents a derivation of the Bresnahan model, an overview of 
empirical applications and estimates of the Bresnahan model, applied 
to loans markets and deposits markets in nine European countries over 
the latest two or three decades. 
 
Table 7. Market power estimates of loans markets 
   and deposits markets 
 

Deposits market Lending market
λ t-value λ t-value

‘EU wide’ 0.000002 *** 5.2 0.000429 ** 2.5
Belgium - - 0.000064 1.4
France 0.000106 1.3 0.000002 0.2
Germany 0.000627  ** 2.2 0 ** 2.7
Italy 0.000314 0.7 0.000147 0.5
Netherlands 0.000023 0.7 0 0.1
Portugal   -0.000139 a 1.6 0.001128 ** 2.2
Spain 0.000504  ** 2.6 0 ** 2.5
Sweden 0.009889 1.3 0.000492 ** 2.3
UK 0.000001 0.7 0.020572 ** 2.4

Explanation : One, two and three asterisks indicate a level of confidence of 90%, 95% and 99%,  
respectively; the level of confidence is based on two-sided testing for all t-values;
a A negative value for λ indicates the existence of a supra-negative market condition.
This is a non-equilibrium situation in which bank output exceeds a competitive level and prices
are too low, so that over time output in these markets will fall and prices will rise.  
 Source: Bikker and Bos (2003). 
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For both the deposits and the lending market in the EU as a whole, 
values of λ appear to be significant differently from zero, reflecting 
use of market power, so that perfect competition must be rejected. 
Similar conclusions can be drawn for Germany and Spain, whereas 
use of market power is also observed in the lending markets of 
Portugal, Sweden and the UK. Where λ, is significant different from 
zero, it’s value is nevertheless close to zero. In the other markets, the 
hypothesis λ = 0, that is, perfect competition, can not be rejected. 
 
 

8 Comparison of simple proxies 
and model-based measures 

This section provides an overview of the simple proxies and model-
based measures for the major EU countries, discussed in this article 
(Table 8). Many proxies and model-based measures show diverging 
results. Where the proxies are concerned, we ascribed this to their 
ambiguous nature, see Section 4. As for the model-based measures, 
we will explain this phenomenon in the next section. In order to obtain 
a broad view, we have tried a simple average of all the rankings of the 
various outcomes, which results into one ‘final average ranking’, see 
the right-hand column of Table 8. In a very simple manner, this index 
reflects the respective information contained in the earlier measures.18 
This final average ranking suggests that: 1) banks in Germany and 
France are more efficient and competitive than those in other 
countries, 2) banks in the Netherlands, Italy and Finland are in the 
middle, and 3) banks in the UK and Spain are lagging behind. This is 
not in line with – say – expert opinions which, for instance, would 
estimate German banks to be less efficient and rank the British banks 
higher on the efficiency scale. 
 

                                          
18 Our approach here resembles calculating variance inflation factors. 
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Table 8. Proxies and model-based measures 
   (averages over 1994–2003) 
 

ROE ROA C/I IRM CR5 PR X-eff X-rank Bresnahan Final avg.
Deposits Lending rankings

DE 4.8 0.2 65 1.6 19 0.6 0.8 4 0.000627 0 1
ES 8.3 0.7 59 2.5 39 0.6 0.6 13 0.000504 0 7
FI 15.2 0.8 76 1.8 81 0.8 0.7 8 0.000106 0.000002 5
FR 5.9 0.3 66 0.9 44 0.7 0.6 9 0.000106 0.000002 2
IT 5.4 0.4 62 2.5 29 0.8 0.6 10 0.000314 0.000147 4
NL 11.8 0.5 68 1.7 81 0.8 0.6 2 0.000023 0 3
UK 17.5 0.8 59 2.0 27 0.6 0.7 5 0.000001 0.020572 6

 
Source: Bikker and Bos (2005a). 
Sources: Tables 3 and 5–7. 
 
 
Table 9 presents mutual correlations between pairs of measures across 
all European countries (see Table A.3 in the appendix for more 
details). Shading indicates where negative correlations are expected, 
given the interpretation (or definition) of the measures. It is clear that 
the significant mutual correlations are quite limited in number. 
Apparently, the various proxies or approaches tell different stories. 
Significant correlations are rare both among the simple proxies, and 
among the model based measures as well as across both categories. 
An exception is the Bresnahan estimates for deposit and loan markets, 
which correlate significantly with many of the other measures. 
However, they are available for a limited number of countries only, 
due to data constraints, so that they may be less reliable. 
 
Table 9. Significance of correlations between the 
   measures over 1994–2003 
 

Cost- Net Panzar- Eff. Effi- Bresnahan Avg 
ROE ROA income margin CR5 Rosse rank. ciency Deposits Lending rank.

ROE *** * ***
ROA *** * * *** *** ***
Cost-income ratio *** *** ***
Net interest margin *** *** * ***
CR5 *** ** ** ***
Panzar-Rosse *** *** ***
Eff.rank. *** *** ***
Efficiency *** ***
Bresnahan deposits ***
Bresnahan lending ***  
Explanation: Two or three asterisks mean significant correlation on the 95 or 99% level of significance. 
Shading indicates where negative correlation are expected. 
Source: Bikker and Bos (2005a). 

 
 
The last column of Table 9 displays significance levels of correlation 
(which are significantly different from zero) between the ‘final 
average ranking’ and the proxies and measures. Surprisingly, this 
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overall measure correlates significantly with each of the measures 
except the cost-income ratio and Bresnahan’s conjectural variation 
measure of the deposits market. Earlier on we have shown that this 
simple proxy suffers from ambiguity, here it is confirmed that it is 
virtually the only one measure that is unrelated with our overall ‘final 
average ranking’. Note that Bresnahan’s measure of the deposits 
market is available for a limited number of countries only. Apparently, 
this index reflects a common factor of efficiency and competition, 
present in all measures except the cost-income ratio, although 
theoretical foundation is entirely lacking. This remarkable result calls 
for further work. 
 
 

9 Assessment of model-based 
measurement approaches 

In order to assess the model-based measurement approaches of 
Section 7, we use a generalized framework of Bikker and Bos 
(2005a). They employ the well-known model of a profit maximising 
firm in order to derive from this framework a large set of more or less 
commonly used model-based measurement approaches, including X-
efficiency, Panzar-Rosse and Bresnahan, keeping in mind the reasons 
why bank profits deviate from their maximum: inefficiency, (unused) 
market power, etcetera. These derivations bring about the assumptions 
which need to be imposed to arrive at the respective model-based 
measurement methods. Next, these assumptions were assessed in the 
light of observed current trends and developments. 
 Bikker and Bos (2005a) derive the following profit margin of a 
profit maximizing firm 
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The right-hand side of the equation consists of three components, 
together explaining the profit margins: 1) market share Yi/Y, 
2) inverse of the market price (interest) elasticity of demand, 
f′(Y)Y/p*, and 3) conjectural variation (1 + λi), which measures the 
bank’s expectations about its rivals’ response. Table 10 considers nine 
model-based measurement approaches, listed in the left-hand column. 
They are derived from Equation (9.1), using implicit assumptions 
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listed in the table. For technical details and further explanations, we 
refer to Bikker and Bos (2005a). 
 
Table 10. Assumptions in the model-based 
   measurement approaches 
 
Approaches Market share (MS) Conjectural variation (λ) Key variable
Iwata Ignored Key variable λi

Bresnahan Ignored Key variable λ

Panzar-Rosse Ignored Ignored H(p, Y, w)

SCP Key variable (HHI) Indirect HHI

Cournot Key variable Indirect MSi

X-efficiency Indirect Indirect εi = νi - υi

Scale efficiency Ignored Ignored Yi

Scope efficiency Ignored Ignored Yj, k , Yi, 1
Efficiency-hypothesis Key variable Indirect MS (CE)i  
Source: Bikker and Bos (2005a). 
 
 
All approaches ignore the inverse of the market price (interest) 
elasticity of demand or assume this parameter to be constant. The 
other two components, market share and conjectural variation, are 
ignored by some of the approaches or included indirectly by other 
methods, which creates identification problems. This explains why the 
various measures may have different results. For instance, many 
trends may affect key variables, such as market share or conjectural 
variation, so that they change over time. An approach which assumed 
this component to be constant will miss the impact of the respective 
change over time. 
 
 

10 Conclusions 
This article aims to identify recent developments in efficiency, 
competition and performance in the European banking industry. It 
began by surveying readily available proxies of efficiency and 
competition as often used in practice and discusses their theoretical 
and empirical shortcomings. In particular, we observe that these 
popular proxies suffer from serious ambiguity. Therefore, we turn to 
alternative measures derived from models with a sound theoretical 
basis, as available in the literature: X-efficiency, the Panzar-Rosse 
approach and the Bresnahan model. However, as appears from a 
single theoretical profit-maximizing framework discussed by Bikker 
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and Bos (2005a), each of these models focuses on only one of the 
three key variables that determine performance, giving rise to 
identification issues similar to the ambiguities inherent in the simple 
proxies. This explains to some extent the rather diverging empirical 
measurement results. Nevertheless, in terms of the ranking of 
countries, we observe a key indicator of competition and efficiency, 
reflected in all measures, which we call the Average Ranking Index. 
 Although our measures yield diverging evidence, we also observe 
important trends and developments, sometimes by combining various 
outcomes. This allows us to draw the following conclusions: 
 
 Across the EU countries, we perceive big differences in terms of 

competition, efficiency and performance, so that, despite a decade 
of liberalization and harmonization in the EU, true European 
convergence still seems a long way off. 

 
The past decade saw the emergence of a number of EU-wide trends. 
Cost-income shares went down, profits rose, net interest rate margins 
declined and consolidation progressed. These trends were observed in 
most countries, with a few remarkable exceptions. 
 Combining proxies brings out even more trends. The rise in RoE 
exceeded RoA growth, implying that banks increased their leverage 
through a reduction of their equity ratio. Given the declining net 
interest rate margins, the increase in profits implies that banks 
managed to reduce costs. Banks also succeeded in generating profit on 
bank services such as investment management, securities issues and 
other financial market transactions, and trading, to supplement income 
from traditional intermediation. The cost-income ratio confirms the 
rise in profits and fall in costs. 
 For average EU banks, X-inefficiency is still high (in the sense 
that they lag far behind their best-performing peers), with large 
differences across banks and across countries. Inefficiency fell 
dramatically over the last decade, probably owing to increasing 
competition and enhanced focus on profitability. 
 The dominant type of competition appears to be monopolistic 
competition (or oligopoly), on a level far removed from monopoly or 
a perfect cartel. In some countries, perfect competition cannot be 
excluded for certain submarkets. Competition is stronger in markets 
where large banks operate (particularly in the wholesale segment) and 
less strong in markets served by locally active banks (mainly in retail 
business). We find only a slight increase in competition over time. 
While internationalization and new entries increased competition (and 
hence efficiency), concentration may have reduced competition. 
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 Given the modest increase in competition, efficiency gains may be 
due to enhanced focus on profitability rather than to deregulation or 
intra-EU financial and monetary integration. 
 With a view to improving the instruments for the measurement of 
efficiency, competition and performance, we draw up the following 
agenda for future research. A first recommendation concerns the use 
of data. Although we are aware that (good proxies for) output prices 
are hard to come by, we should use every opportunity to gather price 
information. Indeed, without output prices, we are unable to calculate 
banks’ mark-up on costs or to derive their competitors’ response in 
terms of prices or output volumes. As a result we know very little 
about differences between banks within a single market. The increase 
in concentration in all the markets reviewed here makes this an 
important concern. A change in the specification of the underlying 
production processes of banks would also be welcome. We need to 
rethink the traditional intermediation approach and focus more on 
other types of income generating activities. Our choice of variables in 
the models described in this article is mostly determined by banks’ 
balance sheets. However, an increasing part of the action in today’s 
banking markets takes place off the balance sheet. Including off-
balance sheet items in the intermediation approach, therefore, is a first 
step towards a more realistic view of bank production. 
 A second recommendation regards the theoretical foundation of 
the models employed to measure market power and efficiency. 
Models focusing on a single key variable of performance (that is, 
market share, price-elasticity of demand or conjectural variation) may 
suffer from identification problems. In particular, we emphasize the 
need to distinguish between market power and efficiency, for 
example, through a comparison of cost and profit efficiency, assuming 
the latter includes both cost efficiency and the use of market power. In 
addition, the strength of the trends in banking which we observe for 
the last decade calls for time-dependent models. In particular, we 
stress the need for time-dependent versions of each of the three key 
variables of performance mentioned above. 
 Our third recommendation concerns the market under 
examination. As regards reduced-form market structure models, we 
advocate their application to a wider range of specific submarkets. 
Segments of markets that are not very contestable and have seen 
comparatively little internationalization (eg deposits or mortgages) 
lend themselves particularly well to this type of analysis. For non-
structural models, such as Panzar-Rosse and Bresnahan, we suggest 
estimating different statistics (H and λ, respectively) for different size 
classes and submarkets. 
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 As a final remark, we observe that all measurement approaches are 
highly complementary. For example, whereas some lend themselves 
better to assess the impact of disintermediation, others are more 
suitable for analyzing the consequences of internationalization. Just as 
we have used various simple proxies to overcome ambiguity 
problems, the use of several complementary models allows us to 
overcome the identification problems that arise when we limit 
ourselves to applying a single model to analyse bank competition and 
profitability. 
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1 Long term trends in ICT 
Regarding ICT, the modern business environment entails some 
parallel trends. Information and Communication Technology services 
are being transformed into commodities comparable to electricity or 
road networks. Commoditisation is achieved eg via standardised 
software and hardware, standardised processes on demand, and 
maintenance. Another trend – even more important – is the 
transformation of operations through new digital services that lead to 
reengineering of business processes.2 The latter trend is a key that 
opens completely new doors to development and efficiency gains for 
all businesses. The coexistence of these trends makes the ICT 
environment both challenging and exiting. 
 In Western Europe the outsourcing market for ICT is expected to 
grow by 9% pa until 2009. In the Nordic countries the growth rate is 
expected to be 8% (PAC/Sitsi), although certain industries have not 
yet begun to explore the benefits of sourcing options. Both industrial 
and services companies such as banks can evidently find added value 
in close co-operation with specialised ICT companies. 
 How can banks manage the opportunities and threats that face their 
business lines and what are the tools for organising ICT? Two key 
areas are vital: ICT sourcing and ICT governance. Success in these 
areas has potential to create an opportunity for differentiation between 
banks. 
 IT sourcing is often understood as classic outsourcing. But 
sourcing is a wider concept that entails various approaches, as shown 
in figure 1. The choices range from insourcing, ie in-house operations, 
to complete outsourcing. Banking IT centers in which banks have 
concentrated their ICT operations are often owned by the banks, even 
when the operation of systems is completely outsourced. In between, 
one finds various kind of partial outsourcing options such as 
applications or maintenance outsourcing. Such partial outsourcing is 
often called joinsourcing or co-management3. What really matters is 
that forces are joined together to achieve additional benefits. 
 

                                          
2 This issue is dealt with by Matti Pohjola in this publication. 
3 The term co-management used by eg Gartner Group. 
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Figure 1. Various forms of IT sourcing 
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Source: TietoEnator. 
 
 
ICT governance entails the management, performance measurement 
or metrics and the development of a company’s use of ICT. It is the 
responsibility of the business management to make ICT work so that it 
promotes the company’s business goals according to its strategy. This 
requires substantial expertise so that ICT providers often play a key 
role as consultative partners. The final decisions of course remain with 
the core business. 
 
 

2 Scope of ICT sourcing 
Another approach to outsourcing derives from the evolution of ICT 
services markets. As yet, this market is mostly resource-driven 
constituting of eg desktop and helpdesk support, maintenance of 
mainframe computers or server consolidation services. The situation is 
changing, however, and a commodity-based ICT services market is 
rapidly emerging. On-demand computing or contracting tasks outside 
a company’s own country (off-shoring) are some examples of the 
phenomenon. 
 Value-driven ICT service is the next thing emerging in the ICT 
markets. Value-driven ICT management emphasises the additional 
value that technology brings to the business. ICT outsourcing is often 
perceived as a technology issue. But that is not quite correct since it 
has much less to do with technology than with the business itself or its 
growth and profits. All these approaches, resource-driven, 
commodity-based and value-driven approaches coexist in today’s 
markets, albeit the purely resource-driven solutions are gradually 
fading out. 
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The main questions for a modern organisation are: 
 
• How to increase efficiency of ICT, often specified as how to 

reduce ICT costs? 
• How to speed up IT development? 
• How to improve processes and how ICT is to enable or harmonise 

the processes? 
• How to create new digital services? 
 
The first three issues are natural business issues, whereas the last one 
is about how to make something new, to open possibilities for the 
business. Often the solution is to have a competent ICT partner and 
some form of joinsourcing. 
 
 

3 Life cycle of ICT investment 
It is possible to identity three phases in the lifecycle of ICT 
investments, as shown in figure 2. 
 The Legacy application phase started some 30 years ago when 
the motivation for ICT development was to transfer manual work to 
computers. Today, there is a clear need to renew these systems: the 
old processes are old fashioned; some coding is 30 years old and can 
be handled only by very small group of persons. The system must be 
overhauled to enable further development. There is a legend 
circulating around the markets about the IT manager who has a black 
box with interfaces to all other applications in the system. The box 
should have been replaced in order to enable change, but it could not 
be touched without substantial risk that all the connected systems 
would collapse. This kind of a vicious circle unfortunately exists in 
many companies. 
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Figure 2. Life cycle of ICT investments 
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Source: TietoEnator. 
 
 
After the legacy application phase comes a transformation phase in 
which companies have begun to develop new application-based 
systems that are, however, still largely run by old legacy systems. This 
phase normally lasts for three or four years in an industrial company 
or five to ten years in a financial institution, depending on the 
complexity of the transformation process and the ambition level of the 
company. This phase could be described as a choice between 
evolution and revolution. New application-based systems make it 
possible to quickly develop new digital services which can be put on 
top of the application base. This gives the management the liberty of 
realising business decisions without technical restrictions. According 
to TietoEnator’s experience, a firm’s ICT costs may drop dramatically 
when new application-based systems are employed. Application-based 
systems require less maintenance, and their development and 
implementation of new features is easier and quicker. 
 The third phase in ICT investments is development of digitalised 
businesses that are to form part of the new-generation application 
base. Digitalised businesses have the potential to offer users new and 
different kinds of services and channels. Development of new 
business activities is not restricted by previous ICT solutions. 
 Banks are typically in various phases in this transformation. Most 
tier 1 and 2 banks are for many reasons still in the legacy-systems 
phase. Very few large banks have reached the transformation phase, 
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whereas several smaller tier 3 and 4 banks, subsidiaries or branch 
offices of large conglomerates, are already into the transformation. 
Mergers and acquisitions in the banking sector might be challenging. 
For example, a bank in transformation may be held back by a merger 
partner who is still in the legacy phase. Nonetheless, we can be 
confident that within ten years the European banking market will look 
totally different as regards ICT. 
 Pursuing transformation is demanding and risky. Only a few 
companies are capable of meeting these challenges on their own; most 
will need ICT partners to help bring about the transition. We will 
certainly see a similar trend in the financial institutions as that 
witnessed in other industries, in which the legacy application base is 
gradually transformed into a more standardised application base. This 
of course will take time, even with support from outsourcing 
partnerships. Sometimes, outsourcing may be the best – if not the only 
– way ahead for a company seeking to resolve the problems arising 
from a legacy system. But business problems cannot be outsourced. 
The focus of ICT investments should be on new processes and new 
digital services. 
 
 

4 ICT partnerships 
There are several outsourcing models available to support the 
transformation of business as noted to above. The terminology may 
differ from one presentation to another but the basic logic remains the 
same. The models are described in figure 3. 
 Some common elements are normally considered prerequisites to 
successful cooperation regardless of the specific arrangement: 
 
• Industry expertise is elementary, especially in a data-intensive 

business such as banking; pure technical competence is not 
enough. 

• Sufficient intimacy for the parties must be maintained and 
continuously developed. 

• Transparent sharing of benefit and risks. 
• Well-defined service level agreements  
• Value agreements based on measurable business values 
• Extensive flexibility in sourcing by the ICT service provider; for 

example off-shoring offers virtually unlimited availability of 
resources. 
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4.1 Main outsourcing models 

A convenient way of dividing the main outsourcing models is into 
classic outsourcing, joinsourcing, solution partnership, modernisation 
partnership and digitalisation partnership. 
 
Classic outsourcing 
In classic outsourcing the focus is on cost cutting and increasing 
efficiency through lower costs. As a rule of thumb this kind of 
outsourcing of processing and application maintenance will enable a 
company to achieve a minimum of 20% reduction in costs. The result 
naturally depends on the size and complexity of operations, but the 
rule is based on historical experience. This level of cost reduction is 
satisfactory as a start, but is by no means enough for most modern 
banks. 
 
Joinsourcing 
In joinsourcing (co-sourcing) a bank and its IT providers form an 
alliance in which operations are not fully outsourced and the bank 
keeps IT under its own control. The customer has a strong buyer role 
and decides what needs to be done, and the service provider is 
responsible for how it is done. The results of the operation are 
measured according to an ex ante defined service level and value 
agreements. In joinsourcing, the bank continues to keep the 
technology at arm’s length. 
 
Solution partnerships 
The third form of sourcing is the solution partnership. Transformation 
of ICT solutions often begins with a revision of one or two solutions 
that typically support a certain specialised business line of the bank. 
The solution partner has a bigger role in designing and developing the 
revised systems than in joinsourcing. In order to gain all the benefits 
from a solution partnership, the planning horizon for products, 
production and maintenance should extend over the next 10 to 15 
years. Service level and value agreements are important guidelines 
also in solution partnerships. 
 
Modernisation partnerships 
The most challenging outsourcing model is the modernisation or 
transformation partnership. Here the company makes a big shift from 
a legacy platform to a new generation application-based platform. A 
profound or large-scale transformation is almost a mission impossible 
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for a company to accomplish on its own. This is because the 
company’ s ICT department will usually not have enough staff to 
invest time in a thorough planning and structuring of the change 
required and because one seldom has sufficiently up-to-date 
knowledge of current and emerging technologies to be used. Thus the 
most efficient way to manage the transformation is to partner with one 
or two specialised service providers. Two vendors provide an element 
of competition and separation of risks tied to company’s operations. 
 
Digital partnerships 
A digital partnership focuses mainly on delivering digitalised services 
and the ICT that enables generates them. In a bank this normally 
means implementing a digitalised framework and adding various self-
service concepts and e-commerce solutions. In such an undertaking it 
is important to cooperate with leaders of the ICT market in order to 
obtain the best practices and technologies. 
 
Figure 3. Different IT-Partnership Business Models 
 

Solid ICT Service
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Quality Execution
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Modernisation Partnership
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Source: TietoEnator. 
 
 
4.2 Combining resources for results 

Business process outsourcing opens up a completely new sphere to 
outsourcing concepts. Here, the outsourcing partner not only takes 
over the ICT but takes responsibility for the whole process. It is a 
sophisticated development that would require more space for a 



 
93 

description than is available in this article. Business process 
outsourcing may be a part of a modernisation partnership. Often it 
entails a complete redesign of the IT and service concepts. 
 The outsourcing models outlined above can also be combined so 
that one partner focuses on classic outsourcing while another is 
responsible for digitalisation. Business process outsourcing is often 
done for human resources, document management or financial 
accounting processes. But since every company’s situation is unique 
solutions must be adapted by the company so as to achieve an efficient 
combination. 
 
 

5 Creating value in partnerships 
Management’s focus and responsibility are the most important factors 
in rendering outsourcing profitable for a bank. Also important is the 
defining of roles for a bank and its service providers. When roles and 
responsibilities are clear to all parties, there is a good possibility of the 
kind of cooperation that will generate efficiency. 
 Value creation requires repeatability, best practices, economies of 
scale and synergy. For this reason, global sourcing is nowadays an 
element in virtually all large and medium-sized outsourcing contracts. 
Global sourcing means that the required ICT service is procured from 
the global market with the best possible cost-benefit ratio. To make 
global sourcing possible, common industrial processes, methods and 
tools should be used. 
 It is evident that an ICT company with ICT services as its core 
business and which competes in the open market has to be better at 
ICT processes than an in-house department. Banking processes are 
being improved by banks within banks, but ICT processes require 
another type of specific expertise. Additionally, a world class service 
provider offers world class processes, professional management 
procedures and a benchmarking culture. When companies such as 
banks or financial conglomerates refocus on their core businesses, it is 
often natural to rely on a specialised service provider for developing 
their ICT processes. This provides the basis for growth in the 
outsourcing business. 
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5.1 Risks in partnerships 

There are risks in outsourcing, as in any business. Moreover, by 
choosing not to do anything in this regard a bank runs a big risk as its 
technologies begin to approach the ends of their life cycles. From a 
broad perspective, the main risks in outsourcing relate to core 
personnel, choice of vendor, and the balance between customer and 
service provider. 
 Through outsourcing, the bank gives away part of its operations by 
turning responsibility over the outsourcing partner in order to have 
things done better. The choice of outsourcing partner is extremely 
important. The key prerequisites discussed earlier in this article should 
be clearly set out before entering into an outsourcing agreement. 
 Outsourcing carries the risk of loosing key personnel from the ICT 
department, which often becomes a source of uncertainty. In a 
professional outsourcing process, this risk can be reduced with good 
and well-timed communication where the employees receive 
sufficient information on a regular basis. It is worth noting that 
industry experience suggests that, after an outsourcing event, 
measures of IT personnel satisfaction usually rise. The people 
involved experience positive outcomes from the transition from IT 
department to an ICT-specialised company. So the end result may 
well prove to be beneficial also to the ICT specialists of the 
outsourcing company. 
 It is possible that development activities can be temporarily slowed 
by freezing systems for the takeover. While this might have a 
temporary impact on the bank’s competitiveness, this can normally be 
rapidly offset with the help of the renewed development possibilities. 
 What really matters in an outsourcing partnership is a win-win 
balance between the bank and its ICT service provider. If that balance 
is missing the partnership is in danger of failing. It is important for an 
outsourcer not to become too greedy, or to commit to proposals that 
may be detrimental in the longer term. Nor does the service provider 
do charity work. Hence value agreements and service-level 
agreements are of great importance. When a win-win balance is 
achieved, the equation one plus one will be more than two. 
 Outsourcing partnership requires continuous strengthening, like 
any other relationship. It is often characteristic of a partnership to 
begin with attraction leading to a wedding and honeymoon, the pride 
of achievement. But if the partnership is not constantly nurtured, the 
partners become too familiar with each other and this laziness 
becomes a serious threat. Changing partners is a costly and difficult 
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process, with the attendant competitive bidding and beauty contests. 
These can be avoided by taking good care of the first partnership. 
 The supervisory perspective on outsourcing often stresses the 
related risks. For example, according to the standards of the Finnish 
Financial Supervision Authority, an outsourcing financial institution 
always bears full responsibility for the outsourced activity. However, 
from a service provider’s perspective, an experienced ICT company 
has more expertise also in risk management in this specific field, and a 
well functioning outsourcing partnership might de facto minimise the 
ICT risks of the outsourcing financial institution. ICT governance is 
crucial in this context. 
 
 
5.2 Key benefits or partnerships 

One of the key benefits of outsourcing partnership is that it allows the 
management to focus on the company’s core business. Use and 
governance of ICT as a banking tool is clearly part of a bank’s core 
business, but managing ICT, building solutions, maintaining 
applications etc are not. 
 By outsourcing technology provision to a specialist company a 
bank is able to obtain more value for its money. With outsourcing 
cooperation, all costs become visible. The customer gets a clear view 
on ICT expenditures. Such cooperation also brings flexibility, in terms 
of possibilities for to speeding up or slowing down development 
according to the business needs. A shortened time to market enables 
business transformation. 
 
 
5.3 The way forward 

ICT sourcing is an inevitable trend that is here to stay. It is expanding 
also in other sectors as in banking thanks to increasingly sophisticated 
models enabling it. The need to replace banks’ legacy systems 
provides a fruitful ground for further exploitation of the benefits 
offered by sourcing options. A further challenge for the financial 
services industry may arise regarding its ability to recover all the 
value added taxes it pays on procured goods and services. For 
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example in Finland, the current VAT setup has hampered this effort.4 
In a competitive world, such issues can affect the availability of 
outsourcing options and may put EU financial service providers at a 
disadvantage in a global market. 
 
 
 
 
 
 
 
 
 
 
 

                                          
4 Banks are not obliged to pay VAT on their income and so are not allowed reductions for 
VAT paid eg for IT services they procure. 
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Preface 
I am frequently asked how it is possible that banks in Finland have 
been able to establish advanced electronic banking so early and 
induced customers to migrate to such a high degree. As so often is the 
case, a number of factors have contributed here. These include an 
early start, an innovative spirit, a centralised but center-less payment 
system, and strong competition between banks. Adoption by a critical 
mass of customers of a new behaviour formed a platform for 
embracing more advanced services, thanks to generally positive 
attitude towards technology. Early adoption of high technology and its 
wide ranging use are important for the national economy in this 
respect. 
 This article attempts to describe the road from the early phases of 
electronic banking to Internet banking and from there to the ongoing 
migration to e-banking for e-business. It also looks at some trends that 
are likely to materialise in the increasingly collaborative area of e-
business. A common feature of this development is that customer 
benefits have been generated through better services, while 
automation has enabled lower costs for both banks and customers. 
 The backdrop to this development is a very fast shift to a 
networked economy, ie one in which a rapidly increasing part of 
services is offered and used via Internet. This development is driven 
by a rapidly spreading tendency for individuals, in their private roles 
as employees and citizens, to use services provided via Internet; and 
by rapidly declining costs of IT processing, information storage and 
communication. This means that both business and public sector will 
have to move their services to the Internet environment if they are to 
continue to fulfill their missions. 
 To be able to remain competitive (in some cases just to survive) in 
a global open economy the European business and public sectors need 
to provide better services via net-centric collaborative business 
models.2 At the same time they have to reduce their costs. This can 
only be achieved with rapid deployment of modern information 

                                          
2 Net-centricity is the realisation of a networked environment (encompassing systems, 
processes and people) that enables interconnected information capabilities, associated 
processes, and personnel for collecting, processing, warehousing and disseminating 
information on demand to various users. By providing secure connections independent of 
time or location, net-centric technology supports substantially better access to 
information and facilitates decision-making. Users are empowered to create collaborative 
communities to focus on their own missions. 
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technology. The important point is that much of this can be achieved 
by the rest of the economy only if banks change their service offerings 
and prepare the way for migration to a networked economy in which 
net-enabled services are made available. 
 
 

1 The first revolution: e-banking 

1.1 Early phases of electronic banking in 
Finland 

Union Bank of Finland, the forerunner of Nordea in Finland, had a 
tradition of technology orientation and innovation. This provided a 
foundation for e-banking already in the late 1970s. But for many 
banks this development could have been halted by a lack of strong 
vision of the new dimensions of delivery customer value with the help 
of technology. This also led to a relatively early focus on selling new 
services to customers on the understanding of the importance of both a 
long term view and an early critical mass of user adoption. 
 Technology was not seen as a goal in itself. The aim has been to 
keep services simple and secure, in order to encourage customers to 
adopt the new ways. With an early start, investments could be spread 
out over a long period of time and could come in small increments in 
conjunction with necessary periodic updates of legacy systems. A 
cost-efficient approach kept the costs down, especially in relation to 
the value created. 
 Union Bank of Finland was thus one of the first banks in the world 
to get into the development of e-banking; corporate e-banking services 
were launched in 1979 and services for private customers in 1982. The 
bank was one of the very few to continue with development initiatives 
throughout the 1980s and into the Finnish banking crisis of the early 
1990s. Thus the bank was able to take advantage of Internet as soon as 
it became available in 1996. 
 The early start has given customers time to get used to the new 
services and to come to trust in them. Confidence led to person-to-
person spreading of the word (an effective adjunct to the sales force) 
and prepared them to move on to new layers of service. It is often said 
that Finland is an easy market because people are so technology-
oriented. But to an extent this orientation has been created by the early 
offering of e-banking services. 
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1.2 Towards omnipresent e-banking 

The Finnish, Swedish and Norwegian banking sectors were severely 
hit by recession in early 1990s. The banks required important 
restructuring and reengineering. The Finnish banks downsized their 
branch networks and cut staffs by nearly 50% during the 1990s.3 
Nonetheless, the major cost reductions achieved via branch closures 
and smaller staffs would never have been possible without automating 
some tasks that had previously been done manually. E-banking has 
further automated payments and reconciliation and improved service 
quality. 
 Finnish banks had concluded some 3.5 million telebanking 
agreements by end-2005, according to the Finnish Bankers’ 
Association.4 It represents an important increase, especially over the 
last ten years, as seen in figure 1. 
 
Figure 1. Finnish banks’ branch offices and 
   telebanking agreements 1990–2005 
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Source: The Finnish Bankers’ Association. 
 
 
Nordea Group as a whole has so far signed up 4.4 million customers 
to Internet banking services. This represents over 80% of its core 
private customers. The number of transactions has continued to grow 
                                          
3 See also eg Koskenkylä (2003) Chapter 3. 
4 Finnish Bankers’ Association (2006). 
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exponentially, as shown in table 1. The bank is the world leader in this 
area, based on information made public by major banks. This 
development is reflected in much smaller number of transactions in 
branches and central processing offices, even while the total number 
of payments has risen sharply. While transactions via the netbank 
have grown by 128 million over a period of five years, the number of 
transactions channeled through branches and back offices has fallen 
by 95 million. 
 
Table 1. Nordea customers using Internet banking 
   services 2001–2005 measured by number of 
   logins and payments transactions 
 
Log-ons

Jan-Dec 01 Jan-Dec 02 Jan-Dec 03 Jan-Dec 04 Jan-Dec 05 Growth Change
Denmark 16,239,664 21,066,347 25,330,416 31,803,025 38,563,023 21 % 6,759,998
Finland 36,713,365 43,346,888 50,387,174 60,870,056 70,663,993 16 % 9,793,937
Norway 6,352,381 8,221,761 10,927,329 14,232,076 16,636,334 17 % 2,404,258
Sweden 21,909,331 31,210,483 43,495,678 58,962,769 76,493,223 30 % 17,530,454
Nordea 81,214,741 103,845,479 130,140,597 165,867,926 202,356,573 22 % 36,488,647

Payments
Jan-Dec 01 Jan-Dec 02 Jan-Dec 03 Jan-Dec 04 Jan-Dec 05 Growth Change

Denmark 9,514,660 12,953,621 15,256,609 18,118,160 20,348,935 12 % 2,230,775
Finland 46,253,678 54,065,311 63,093,234 74,553,250 84,393,189 13 % 9,839,939
Norway 7,446,941 9,439,811 11,877,534 14,514,792 16,361,428 13 % 1,846,636
Sweden 34,115,167 44,946,933 55,974,511 65,494,266 73,119,507 12 % 7,625,241
Nordea 97,330,446 121,405,676 146,201,888 172,680,468 194,223,059 12 % 21,542,591

 
Source: Nordea Bank. 
 
 
Internet banking is also used for many purposes other than balance 
checking and bill payments. Customers use it to get information, 
manage their personal finances, buy and sell financial instruments etc. 
This extends the scope of self service, which in turn offloads branch 
and central staff and enables reductions in both administrative and 
selling costs. Bank staffs are then free to do much more productive 
work. See table 2 for use by type of service. 
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Table 2. Use of Internet service by Nordea 
   customers in Finland 
 
Via Internet (best month – Nordea Finland) 
90% of import LC 
90% of student loans – paperless (signed with passwords) 
82% of export collections 
80% of equity orders 
79% of private/small firm foreign payments (close to 100% of larger corporate) 
68% of car finance 
64% of mutual fund transactions 
58% of Nordea Finance credit applications 
43% of currency deposits 
39% of foreign exchange 
41% of consumer credits – paperless – (signed with passwords) 
34% of travel insurance 
24% of mortage applications – paperless – (mortage deed still paper) 
10% of time deposits 
8% of general insurance 

Source: Nordea Bank. 
 
 

2 The second revolution: e-banking 
for e-business 

2.1 E-banking formed the base 

The early and wide adoption of e-banking formed the strongest 
possible base for further layers by establishing an almost universal 
user habits and trust. According to one study, Finns have the strongest 
confidence in e-banking of all EU citizens, with Swedes and Dutch 
not far behind. Generally speaking, the Nordic countries fare well in 
comparison to other Europeans.5 Banking is especially valuable here, 
as transaction volumes exceed by far those of other businesses. As 
citizens have become to trust in Internet-intermediation of payments, 
savings and loans, other, less sensitive, e-services can be adopted 
much more quickly. 
 This is especially the case when e-banking tools can be utilised as 
such in services where a non-financial firm interacts with other 
businesses, consumers and the public sector. Examples of this are the 
                                          
5 Hegarty (2003). 
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use of e-bank login codes for accessing public sector services and 
integrating a real time payment function into the Internet services of 
the national railways. These tools can be used as part of customers’ 
own e-services thus reducing repetition for customers. A slogan ‘learn 
once, use everywhere’ makes the point nicely. The ready-made tools 
can also be utilised when introducing new services. One example of 
such reuse is the electronic signature, which was first introduced in 
banks’ own services in 1998 when it became possible to sign loan 
agreements by entering the customer number and one time code used 
for signing in to a netbank session. 
 
 
2.2 E-banking as an integral part of e-business 

offerings 

In many developed economies such as Finland penetration of Internet 
services is already high that it is now difficult eg for Nordea to 
significantly increase its number of telebanking customers. The level 
of broadband subscribers, for instance, is among the highest in the 
world (figure 2). Levels of basic ICT readiness in business are well 
above the OECD average and related investment in both equipment 
and skills remains high, which creates fruitful soil for e-banking. 
However, it is recognized that integration of ICT into business 
processes remains a key challenge in the quest for productivity 
growth.6 
 

                                          
6 OECD (2004). 
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Figure 2. Broadband subscribers per 100 inhabitants, 
   by technology, December 2005 
 

0

5

10

15

20

25

30

Ice
lan

d
Kore

a

Neth
erl

an
ds

Den
mark

Switz
erl

an
d

Finl
an

d

Norw
ay

Can
ad

a

Swed
en

Belg
ium

Ja
pa

n

Unit
ed

 S
tat

es

Unit
ed

 K
ing

do
m
Fran

ce

Lu
xe

mbo
urg

Aus
tria

Aus
tra

lia

Germ
an

y
Ita

ly
Spa

in

Port
ug

al

New
 Zea

lan
d

Ire
lan

d

Cze
ch

 R
ep

ub
lic

Hun
ga

ry

Slov
ak

 R
ep

ub
lic

Pola
nd

Mex
ico

Turk
ey

Gree
ce

  1  DSL   2  Cable   3  Other 

OECD average

Number of subscribers

 
Source: OECD. 
 
 
The focus of e-banking has now switched to promoting adoption of 
the next-generation e-banking services. By integrating familiar e-
banking tools into a very wide range of e-services offered in the 
society, banks speed up a development that enables migration to an e-
society and networked economy. By taking on this role in the 
economy banks accelerate the process, and make it more secure and 
above all much cheaper for society to reform itself. 
 The timeline for introduction of these services was intertwined 
with the introduction of other more traditional offerings, as seen in 
figure 3. 
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Figure 3. Time of introduction of certain services 
   in Nordea e-banking 
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Source: Nordea Bank. 
 
 
The first step in provision of e-business services was taken in 1992 by 
expanding use of e-identification beyond pure banking services. 
Customers using electronic loan services offered by insurance 
companies were directed to log on to the e-bank service before being 
transferred to the service of the insurance company. This very cost-
efficient solution was based on the logic that insurance companies 
considered it natural to trust the one-time code which customers used 
in the same way as the bank did. Insurance companies assumed any 
eventual risk of misuse. If banks had had to take on additional 
liability, the solution would have become too expensive to use. A 
large number of private sector actors, associations and trade unions 
have adopted the service later also for their private customers. 
 This initiative can be considered the initial launch of a 
collaborative e-business model – a harbinger of what will become 
omnipresent in the future as we move into the networked economy. 
The core idea is to deliver services that support business interactions 
between bank customers. 
 Corporate customers were early-on given an opportunity to 
interact with many public sector entities directly through netbanks, 
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using session transfer technology, without having to re-enter their 
bank passwords. It is to be expected that the single sign-on option will 
see expanding use in the future. This is especially so with the public 
sector, as many of their services are closely related to financial 
matters. 
 For citizens, there was an attempt to monopolise the identification 
in a state issued chip card, but this has not become widely popular. 
When banks agreed on a common standard for e-identification, the 
Finnish Ministry of Finance issued a recommendation (later upgraded 
to an instruction) that public sector entities should accept bank-issued 
e-ID and state-issued smart cards on an equal footing when a robust 
electronic identification is needed. This has led to a wide adoption of 
bank e-ID in the public sector. When citizens can choose, they prefer 
the bank-ID, as it so familiar and trusted, and it can be used in all 
devices without any installations or card readers. In Estonia, as much 
as 99.9% of tax payers used bank e-ID for tax returns in fiscal 2004–
2005. 
 It is natural for banks to provide trust-based services. This is based 
partly on the central role banks have in the fight against money 
laundering. 
 The following e-business service was launched in 1996 as a real-
time payment system for e-commerce. The need for this arose when e-
commerce was starting to grow and younger customers in particular 
did not have credit cards. Customers generally did not have 
confidence in the use of payment cards via Internet. For e-commerce 
payment volumes see figure 4. 
 A simple solution was to reuse, as such, the familiar bill payment 
service of e-banking, integrating it into e-commerce or e-service 
interfaces offered by businesses, associations and the public sector. 
Although the service has not yet been developed into a four-corner 
model using Electronic Payment Initiator (ePI), the payment initiation 
standard developed by European Committee for Banking Standards 
(ECBS)7, EU-level efforts to this effect have been launched. The 
solution has become very popular; thousands of merchants use it, and 
the potential for growth is enormous. One would expect that the 
benefits from direct payments, where a payment function can be 
integrated into e-commerce services for real time transfers of funds 
from one account to another, will become evident in future. The main 
benefit is that the service provider gets paid directly and can thus 
avoid invoicing costs and credit risks while improving his cash flow. 

                                          
7 http://www.ecbs.org. 
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The very nature of Internet calls for real time solutions; store and 
forward belongs to the era of punch cards and magnetic tapes. 
 
Figure 4. e-payment transactions in Nordea 
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Source: Nordea Bank. 
 
 
The uptake of this kind of a service eg by the municipal sector could 
have been faster. An efficient real time payment could after all make it 
viable to charge for costs where they occur. This would make costs 
more transparent and help citizens to make rational choices and 
eventually ease the tax burden. 
 An additional benefit to merchants in using e-payments was the 
possibility to take advantage of Nordea Bank’s heavy portal traffic by 
putting a link in a market place (Solo market) integrated with the 
bank’s open Internet pages. This has been especially important for 
smaller enterprises. 
 The next step was the following introduction of e-billing to 
consumers in 1998. Invoice senders send an invoice file to the bank, 
where the images are stored in a document hotel, and a completed 
payment proposal is sent to the customers’ netbank, which makes 
payment more convenient. The same solution could also apply to 
direct debit notices. The main benefit for invoice senders (creditors) is 
reduced mailing costs and higher quality in accounts-receivable 
reconciliation. In the near future this application will be merged into 
the business-to-business invoicing solution based on Financial Invoice 
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standard (Finvoice8) which will enable invoice senders to send all e-
invoices on a single application. 
 The reuse of electronic bank ID for signing loans in the bank led to 
consideration of whether the same service could be converted to an e-
signature service, enabling businesses to obtain legally binding 
signatures in real time when customers use corporate e-services. This 
was also introduced in 1998 and is now widely used, especially in the 
telecom and public utility sectors. In addition to the benefits of instant 
contracts, service providers also save on mailing, follow-up and filing 
costs.  Likewise, it is easy to foresee that e-signatures will eventually 
be widely used for entering into all kinds of contracts. 
 The next step was reuse of the e-billing solution for private 
customers to deliver electronic pay slips (2000). Wage earners receive 
the information faster via their netbanks and can communicate directly 
with the employer’s salary administration operation. Savings for 
employers come from lower distribution costs, better security and 
more efficient administration. 
 In the short to medium term, the most important e-business service 
was introduced in 2003 when Finnish banks agreed on a common 
standard for payments-integrated business-to-business e-invoicing. 
What spurred the launch was the possibility that invoices could be 
sent in the same way as payments, using payment networks for 
transport and netbanks and payment file services as communication 
gateways. 
 Introduction of ePI (Electronic Payment Initiator) by the ESCB in 
2003 meant that there was in place a European standard that would 
serve as basis for creating an XML template for invoices. This would 
allow a customer to electronically send several invoices to several 
receivers simultaneously in an envelope message9. 
 Payments-integrated invoicing in accord with the Finvoice 
standard differs from older (often proprietary) EDI solutions in that it 
applies global standards and ePI for payment initiation, making both 
creation and integration of invoicing material easier. But most 
importantly it is the only solution that enables smaller companies and 
entrepreneurs to adopt payments-integrated invoicing, as there is no 
need to invest in or install software, the service is included in the 
ordinary netbank. 

                                          
8 See http://www.fba.fi/finvoice. 
9 The envelope that uses the Single Object Access Protocol (SOAP) is an XML-based 
messaging protocol that enables web services. It is not tied to any particular operating 
system or programming language. 
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 Once the corporate mass market could be linked up, it became 
realistic to completely eliminate paper invoices between companies. 
As every firm today is or will soon be a netbank user, there is no good 
reason for not sending and receiving invoices in electronic form. 
Consequently, an increasing number of invoice receivers in the public 
sector are providing incentives to switch to electronic invoicing by 
penalising or banning the use of paper or even legislating against it (as 
was the case in Denmark in February 2005). 
 Integration of Finvoice standard messages is now supported by 
over 50 software suppliers and further development is supported by all 
the major Nordic banks. 
 Take-up of the service has exceeded all expectations – clear 
evidence of the extensive need for improving cost efficiency. Of the 
580 business sectors defined in Finland, over 450 have already passed 
a 20% e-invoicing penetration with 60 sectors already exceeding 50%. 
 
Figure 5. Nordea e-invoice agreements 
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Bank branches are an essential part of the success story. Over 30 
Nordea branches signed up over 40% of their corporate customers in 
the first year. A total of 140 of 300 branches have exceeded 20%. 
Without personal selling very little would have been achieved so fast. 
 The benefits to customers and the society as a whole are 
substantial. The first area in focus has been the processing cost on the 
receiving side. The Finnish state treasury has calculated that the cost 
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of handling an incoming paper invoice is EUR 30, but much higher 
figures have been suggested. Electrolux, for example, stated in 1999 
that the cost of handling a paper invoice was SEK 500 (nearly EUR 
50). On the sending side, cost estimates are in the range of EUR 2 to 8 
depending on volumes (postage rebates) and processing solutions. 
Even against the most modest savings estimates for the Nordic area 
(representing about 8% of EU GDP), the European Commission’s 
estimate10 appears to be very much on the low side. It would amount 
to EUR 50 billion in savings for the EU annually under similar 
assumptions. 
 Additional savings will come from smaller investments in software 
if and when common standards make components cheaper and boost 
competition. As there is no need to change invoicing software when 
changing banks, there will be no need to change banks when changing 
software. 
 Another important factor, especially for small companies, is that e-
invoicing makes it possible to invoice more frequently without 
causing high costs to receivers. This will give both sides much needed 
improvements in cash flow and reduce credit risks, as outstanding 
amounts will be smaller. 
 Fake invoicing is a concern, as it generates control costs and losses 
to invoice receivers. The problem will be virtually eliminated once 
invoicing is possible only for companies with e-banking agreements 
(screened for e-ID). 
 E-invoicing means that the service provider can better serve his 
customers in terms of convenience, substantial cost savings, and better 
security, while cutting his own handling, software, financing and risk 
costs. Thus it enables more competitive offerings. On the receiver’s 
side, the benefits of e-invoicing are even greater, also with the other e-
business services mentioned above. Pricing which provides incentives 
for progressive services is a logical and an efficient driver. 
 The national and global payments network, and the soon-
omnipresent netbanks, achieve the best economies of scale, security 
and sales support. The vision is that these will take over the task of e-
invoice transporting. In the next phase of Nordic co-operation aims at 
a common standard for the EU. This has been strongly supported by 
both the European Central Bank and the European Commission. It is 
very difficult to defend the old system, in which companies need 
different software in different countries. And, why not adopt a concept 
that enables all 15 million European businesses to join in? 

                                          
10 European Commission (2005a). 



 
111 

 Efforts are already in progress to obtain global standards for 
payment orders. The initial work is based on the need for the 
RosettaNet initiative11, which represents an interaction between major 
global buyers and suppliers of electronic components. Most future 
payments, domestic and international, will arise from such invoicing. 
Participating banks and SWIFT have in this context developed a 
standard for payment orders initially named c2b (customer-to-
business) XML. Now c2b XML has been adopted as an ISO standard. 
To ensure maximum use of this solution is to ensure that e-invoices 
with the ePI payment initiator are easily connected to c2b XML 
payment orders sent to banks. 
 
 

3 The next steps 
In addition to the clear need to use the SEPA-process (Single Euro 
Payments Area) to create common standards for e-invoicing and other 
e-business services, as noted above, there are several other areas 
where banks can further improve service levels via relatively small 
investments. Some of these clearly require joint effort while others are 
more bank-specific. Regarding the former, banks should cooperate to 
expand the use of standard messages and reconciliation and should 
also create common standards for risk mitigation. 
 Many of these services can only be delivered efficiently if several 
parties are involved. But the required number of parties varies. The 
more the already-familiar elements can be brought in, the faster the 
uptake. The more the already-existing systems can be deployed, the 
better the business case and funding availability. 
 
 
3.1 Common message standard for all Financial 

Transfer Messaging 

The next steps for banks attempting to create new customer value will 
be to focus on spreading the use of the standard Financial Transfer 
Message (FTM), which was created for wide variety of payments, 

                                          
11 http://www.rosettanet.org. 
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advices12 and trust enhancement, such as payment assurance 
messages, e-signatures and delivery guarantees. A common message 
standard throughout the messaging stack, from a request for offer all 
the way to account reconciliation and post-delivery messages, will 
bring considerable cost and take-up benefits. 
 A core of the FTM messaging concept is to use the same 
interchange logic for all types of messages, with the aim of creating a 
just, motivating and transparent scheme for allocating costs and 
income between all parties involved. 
 
 
3.2 Risk mitigation 

As Internet naturally connects parties without limitation, it is clear that 
a larger proportion of potential business partners will have no advance 
knowledge of one another. Banks will be able to facilitate a faster and 
more economical changeover to global business models if they create 
new risk mitigation tools and deploy their risk-taking capacity and 
knowledge of customers. 
 It is important not to try to solve all problems in the first round but 
rather  to move ahead with the most critical ones (experience shows 
that non-payment probably accounts for more than 75% of total risk 
and non-delivery for the rest). From a structural standpoint is crucial 
to achieve a situation where the seller need not be the financing party. 
With transparent costing, buyers will always prefer to pay for 
purchases upfront when the selling party is trusted. This applies also 
in other cases once the bank, knowing the seller, finds a convenient 
way to guarantee delivery. 
 The most recent efforts have focused on starting up a risk lifting 
service. This service will cover the time when payments are in transit. 
The aim is to have a payment order automatically launch a real time 
payment assurance message, which will in turn enable risk-free 
shipping of goods on average three or four days earlier than before. 
This can also be a step towards shorter financing chains and 
increasing use of direct real time payments. 
 Another means of improving risk mitigation is to introduce a 
service for consumer-to-consumer and business-to-business e-ID by 
reusing the concept created for citizen-to-public sector e-ID. 
 
                                          
12 These can include direct debit advices, e-salary or e-pension statements, account 
statements, orders, order confirmations etc. 
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3.3 Towards real time e-business processes 

With Internet it is very natural to aim at finalising as much as possible 
of a transaction in real time, whereas existing IT-solutions were born 
in an era when processing and forwarding information was expensive 
and it was natural to focus on cheaper batch processing that could take 
advantage of periods of lower processing volumes. Even if it takes 
time to migrate, a higher degree of real time completion clearly holds 
much promise for both better services and lower costs. 
 The tools described above; the first version of real time e-
payments, e-invoicing that can easily be converted to real time, e-
identification, e-signatures, and payment assurance messages; are all 
vehicles for moving to real time operations. And the process can 
easily be extended to other solutions. In combination, they enable real 
time bookkeeping by the two parties involved. But further progress 
can only be achieved when trading parties quit granting each another 
credit and instead deploy payment assurance messages along with 
payments, as described above. 
 
The effects of combined real time e-payments and e-invoicing are: 
 
• No receivables as payments are received in real time 
• No payables, as they are already paid in real time 
• No credit risk, as one gets payment or real-time payment assurance 

received 
• No payments stored for forwarding – done already 
• No invoice information stored for forwarding – done in real time 
• No double-margins in financing, as buyer handles financing, thus 

obviating seller’s need to visit bank and provide inefficient 
financing from a structurally weak risk position. 
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4 Contribution to productivity in 
Europe 

4.1 Something real for Lisbon 

The EU agenda from Lisbon aims at improving European productivity 
in concrete ways; enough lofty papers and strategies have already 
been produced. Innovations are also high on the EU agenda, but it 
seems there are too many people who feel that innovations can be 
created without user readiness to make the necessary behavioural 
changes. It needs to be made abundantly clear that only ideas that are 
actually put to use by a critical mass of people are worthy of being 
called innovations. 
 We are convinced that now is the time to resort to radically 
different methods to achieve the much needed launch of productivity 
improvement. The new extensive layers for collaborative business and 
public sector processes will lead to co-innovation and true progress 
also on this front. 
 The banking industry has an important role to play, as noted 
above. Nordea’s efforts here involve close cooperation with other 
players in this field. These players include other banks, our enterprise 
partners in various business sectors, public sector organisations, and 
the Bank of Finland. This activity was very intense during the Finnish 
EU Presidency in the second half of 2006. 
 The productivity gains are obvious, and actions need not wait for 
research results. However, the impact will apparently be so substantial 
that it would be useful to study it, at least on high level, to accelerate 
the necessary actions. This research could cover the topics detailed 
below. 
 
 
4.2 More efficient banking and payments 

Customers and society at large benefit from an efficient financial 
sector. In the past, the sector has been marked by overcapacity and 
inefficient use of that capacity, largely due to too many institutions 
and oversized branch networks. 
 It is a challenge to find a balance between a sufficiently small 
number of institutions to save costs and a strong enough competition 
to guarantee continued improvement. It is worth noting that a high 
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degree of e-banking (for all services), faster e-signed credits with 
automatic scoring, less use of cash, and payment automation enable 
faster consolidation of the industry, as branch closings are stepped up. 
Merged institutions could handle the remaining manual volumes with 
fewer branches. 
 It can be argued that the above would lead to lower costs for 
marketing and advertising, lower transaction costs, and smaller branch 
networks in the future. These savings would to a large extent flow 
back to customers via price competition. All parts of society save time 
and travel, transport, printing and mailing costs, thus raising the 
efficiency level of society as a whole. 
 E-banking is the omnipresent basis for moving to higher 
productivity and better value for customers and their customers. It is 
possible to reuse e-banking tools in e-services offered by businesses 
and the public sector. Although it is difficult to measure, the total 
value created by economies of repetition and reuse and economies of 
scope and scale, it is clearly substantial. 
 The values of customer relations, sales power and nationwide 
networks have been increasing lately, as services needed by customers 
grow in number and complexity. Personal selling is needed especially 
in the midst of information overflow to reach tipping points to critical 
mass at an early stage. It is difficult to see that any other sector could 
have the same mass market impact. 
 Banks must be trusted parties when storing wealth, handling 
payments, and financing trade and investments. Strong security and 
confidentiality is provided. Also in defence against fraud and money 
laundering banks have a central role to play. In the networked 
economy the value arising from the economy of trust can and should 
be reused. No sector other than banking can provide this. 
 The European Commission13 has pointed out studies that indicate 
that a changeover to electronic payments can halve the average cost of 
producing payments over a period of ten years, which would have a 
positive impact on consumption and GDP growth: a 10% increase in 
e-payments leads to a 0.5% increase in GDP. The total cost of 
payments, according to this study, is between 3-4% of the GDP. Much 
of the changeover has already been accomplished in the Nordic 
countries. The next aim is to achieve the same savings by automating 
invoice processes. 
 
 

                                          
13 European Commission (2005b). 
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4.3 Collaborative business offerings 

Business offerings and services available via the Internet are 
increasingly becoming collaborative. Several service providers join 
forces to better satisfy a customer’s needs and increasingly to execute 
transactions in real time. We have only seen the start of this very 
logical development, but it is already evident that banks must be 
present to economically handle the critical trust enhancing, e-
invoicing, risk lifting, and payment features of these offerings. 
 Table 3 summarises the direct economic impacts of greater use of 
the new services and concepts within collaborative offerings. In 
addition, a lower environmental load with considerably less need for 
travel, transport, printing, mailing and recycling will result. 
 Productivity aspects derived from the services listed above are 
valuable as stand-alones. But over time the combined impact is likely 
to be huge. An EU-wide innovation platform will emerge once all 
businesses move to the same FTM standard (XML and SOAP) for all 
messaging. The concept builds on a model where the number of 
services can be easily expanded, as previous implementations serve as 
technology, standard and basis for user habits. The value for bank 
customers, their customers’ customers and overall productivity gains 
in society at large are likely to be so large that the discussion of SEPA 
priorities should be continued. 
 In my opinion, it is difficult to see any good reason for not trying 
to accelerate this development on a European level. The fullest value 
and sound competition can be achieved via joint standards. If banking 
communities in some countries or software providers are not yet ready 
to join the effort, this should not hold back an inevitable development. 
Late joiners will have to accept standard set by trailblazers. 
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Table 3. Anticipated benefits from increased use of 
   new services and concepts within 
   collaborative offerings 
 
New concepts and services Resulting benefit 
Payments-integrated e-invoicing 
(moving to real time) 

Real time book keeping, substantial 
cost savings with automation, lower 
risk, faster payments 

Real-time e-commerce payments 
(moving to four corner model) 

Real time book keeping, lower risks 
and faster shipments 

Merger of e-invoicing and direct debit Reusing application investments, lower 
running costs 

Re-use of e-banking passwords for all 
e-ID and e-signature needs 

Lower investment costs, faster service 
uptake, less use of paper, better 
security 

Re-use of e-invoicing message 
standard for salary and pension 
statements sent to netbanks 

Less printing and mailing cost 

Re-use of e-invoicing message 
standard for statements, direct debit 
advice, orders, order confirmations, 
procurement messaging 

Lower investment costs 

Real time payments assurance 
message (reuse of e-invoicing 
message) 

Lower risk, faster shipments, better 
cash management 

Consumer to consumer and business 
to business e-ID 

Reuse of consumer to business sector 
e-ID enables rise in trade 

Use of same message standard in all 
messages, as opposed to varying 
standards in different parts of same 
messaging stack 

Considerably lower IT costs 

Use of the same four corner model 
with interchange in all services 
dividing costs and revenues in an 
efficient way 

Standard element in IT applications 
brings IT costs down. 

Move to ‘stateless’ e-transactions – no 
need to store transactions for 
forwarding at a different time from 
transaction execution 

Lower IT costs, lower handling cost 

Simpler financing chains Cost savings from buyers paying 
directly instead of seller raising 
financing; lead to considerable savings 
in total financing costs and to smaller 
credit risks 
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Preface 
What do companies want from payment systems? They want cheap, 
quick and flexible payments. Today’s competitive business 
environment puts companies under considerable price pressure. In my 
industry, mobile phones sell for less than USD 50 and the pressure is 
on to reduce prices further – financial costs are significant in building 
a phone. Payments should be quick because time is money. And 
payments should be flexible because the world is becoming 
increasingly complex, and companies have to deal with many business 
models and environments. The challenges are very different eg in 
emerging markets, compared to Internet selling, or when selling 
equipment to large operators which require trade finance or project 
finance or corporate sales of enterprise solutions. 
 This article first discusses what companies and corporate 
treasurers want from payment systems. It then analyses impact of 
Internet on the business environment, drawing a parallel between 
telecommunication companies and banks, and describes how 
RosettaNet XML program tackled corporate needs regarding accounts 
receivable management and payments. Finally, some conclusions for 
the banking sector and payments sector in general are presented. 
 
 

1 Comparing Internet and current 
payment systems 

What is the payments benchmark that companies apply? Should it be 
compared with the 14th century correspondent banking system, 
cheques etc, or should it be something like a 21st century solution? 
Internet changes everything. A cliché, but true: Internet is driving a lot 
of changes in our lives and businesses, including banking. The 
business moves from slow and expensive to instant and free. It is like 
the traditional mail, ‘snail mail’, being replaced by solutions such as 
e-mail and Internet. The Internet is driving a shift from mass market to 
Long Tails. An example could be the Rolling Stones on their global 
tour compared to a singer-songwriter sitting in his apartment, creating 
music and recording it directly into his PC, uploading mp3 to the 
Internet, where it is discovered by services like Pandora. The Internet 
creates niche opportunities which are of no interest to big companies 
but are viable business models for the individuals concerned. There 
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are already a lot of people making a living without the record 
companies via self publishing on the Internet. 
 The Internet is also driving change from dictatorship to 
democracy. One example could be one from the media: the TIME 
magazine’s editors decided what pictures we saw every week and who 
is the man of the year. Now we have a service like Flickr, where 
millions of people are uploading pictures and placing tags and pictures 
so that millions of other people can see them. A tag eg for wife-
carrying or mobile phone throwing can be set there and people can see 
all the pictures. People can choose what they want to see. Another 
example, closer to banking, is the role of the rating agencies such as 
Standard and Poors’ or Moody’s, whose analysts used to say if a 
company was rated AA or A or BBB. Today, bond traders consider 
the rating agencies too slow as data sources. They look to the credit 
derivatives market. Credit derivatives provide much faster and 
actionable information of the companies. There is increased 
information for all. This is democracy. 
 Internet also means a shift from fixed to mobile. My first PC was 
probably an IBM XT with 10MB hard disk. Now my mobile phone 
has a memory card of 4GB and processing power more than 100 times 
faster than in my first PC. And it is all mobile. The progress has been 
amazing. Internet changes everything. It will change banking. 
 If the banking community fails to take the opportunity to change 
and lead the change, somebody else will – maybe Google, Paypal by 
E-bay, Yahoo or Microsoft. If the bankers cannot fulfill companies’ 
requirements and provide them with cheap, quick and flexible 
payments, somebody else will. For companies, the institutional status 
of the payment service provider hardly matters. They just want to get 
their money moved around. Banks have advantages, such as trust and 
ability to extend credit, but there will be solutions that can circumvent 
them. 
 Banks face a situation like the telecoms, which were a ‘cozy 
cartel’ between incumbents and regulators. In a way, the cartel was 
successful because it gave us universal access to everywhere at least 
in the western world. But the costs were high. Deregulation first 
created destruction but then development, a wider variety of services 
and lower costs that will benefit all of us. And the change has not 
ended with telecoms: new incumbents like mobile operators, which 
are being attacked by the next wave of Internet technologies like VoIP 
(voice over IP) or prospective technologies like 3G and wimax. It is 
often difficult for companies to know which technology to support. 
For example, Nokia supports both 3G and wimax, which partly use 
the same spectrum (slice of radio frequency). These two technologies 
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are competing models, and Nokia faces a conflict between these 
competing ideas and business models. This is reality for telecoms. 
Some telecoms have thrived, eg British Telecom, which has 
transformed itself in the past five years into a leader in convergence. 
Banks as incumbents in the financial sector have a great opportunity 
but they also face the serious danger of ignoring the change. 
 Within the process of change, banks occupy a strong position. 
They have the trust, the brand and the market power, all of which are 
important. They have the possibility to use them and drive the creative 
destruction. Undoubtedly it is going to be painful. Old functions like 
global transaction departments or cash management departments 
might find it difficult to adjust. But if the financial sector does not 
change, it risks becoming irrelevant. And since the change is 
happening, the question is whether the banks will be in the drivers’ 
seat. 
 One of the key messages is that banks must drive open standards, 
which is important from technology perspective. It goes against the 
grain of some traditional bankers who want to control their 
environment and keep lock-ins. But the technology that banks are 
likely to use, will probably be owned by technology companies rather 
than by banks. And they will be charging the banks the toll. Therefore, 
it is in the banks’ interest to drive the underlined technologies to 
standardised forms so that nobody will be able to charge them for 
access and toll for the Internet. The open playing field is scaring at 
first, as banks are used to selling proprietary banking solutions and 
dream of locked-in customers. But proprietary solutions increase costs 
and cause customer dissatisfaction. If the service and branch network 
and other key elements of differentiation are not there, the companies 
will change. The technological lock-ins are nothing but 
inconveniences. Open standards make it more difficult for others to 
lock-in the banks and charge them for it. At the same time banks 
would create a level playing field and compete with things that really 
matter. Differentiation between banks should arise through service 
quality – trust, brand, branch network etc – but not via technology 
lock-ins. There are markets where open standards are working, but 
companies need them globally. 
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2 RosettaNet impact 
To summarise the changes, what we have seen is merely a scratch on 
the surface of Internet’s potential. From a macroeconomic perspective, 
we can tie it to the confusion about the high-tech bubble era and why 
things are quiet now. What happened was that these companies were 
bursting with great new ideas and the investors were rushing in. Now 
it is more like rolling up the sleeves and getting down to the work and 
seeing what works and how it works or whether one can make it work. 
This is actually a very exciting time. The ‘tech burst’ was like burst of 
manna from heaven. Now we need to figure out what to do with the 
opportunities, in general and in the banking sector. That is in fact 
something that Nokia did. It had a problem with its corporate 
collections processes and addressed it through the RosettaNet 
Payment Milestone Program. 
 XML stands for Extensible Mark-up Language. It can be 
compared to HTML, which is a language used by browsers for 
formatting information for human viewing. Computer does not 
understand what HTML means, it just shows it. XML is a mark-up 
language for computer to computer communication: the relevant 
information is given in tags that tell the computer which relevant 
information it is, and the computer operates accordingly. XML is 
sometimes called the EDI for 21st century. 
 RosettaNet is an XML standardisation body, catering primarily to 
high-tech and electronic industries but also to some other industries. It 
covers a whole range of standards, seven different families of message 
document types ranging from product design, volume planning, 
ordering, shipping, invoicing to remittance advice. There was nothing 
to tie remittance information to the payment. This is the problem that 
RosettaNet Payment Milestone Program was designed to solve in 
2003. 
 Reconciliation of accounts receivables is still a manual process in 
most companies. Finland is an exception here, with its nationally 
standardised reference number. But this is rare; for cross-border 
payments there is nothing like it. For instance, the ICT company Intel 
was receiving weekly several USD 10 million payments from China. 
The Chinese banks used a couple of layers of correspondents, and 
when the money arrived at Intel they did not even know from which 
bank the money was coming, far less which companies were sending 
it. And they had several Chinese computer companies as customers 
paying for chips. This was intolerable. There was an urgent need to 
automate the reconciliation of accounts receivables, and we wanted to 
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do it with existing standards. RosettaNet does not compete with banks 
and create new payment standards. RosettaNet Payment Milestone 
Program did not create any new standards but instead determined how 
existing standards should interoperate. We already have the PIP3C6 
remittance advice message (list of how many invoices and the total to 
be paid). Payment standards formed a basis for the work, and that is 
why banks were invited to cooperate. Also SWIFT, directly, and IFX2, 
through its members, joined the work. The ISO XML message 
standard (originally SWIFT C2B message standard) was used as a 
basis. This is a merger at least of SWIFT, IFX and TWIST3 standards. 
The companies were convinced that there is no value added in using 
different standards on the two sides of the Atlantic. Basically, it is the 
de facto standard that the companies are promoting. RosettaNet 
Payment Milestone Program succeeded in merging the rivaling 
standards of SWIFT, IFT and TWIST. The lesson learned was that 
multinationals do not need the aid of banks in delivering their business 
documents because they have their own services: RosettaNet, Papinet 
for paper industry, a consortium of the drug companies, WalMart with 
its own system, etc. It is very unlikely that these industries would 
switch to a generic format because the business models differ sharply. 
 What is needed is a reliable transmission of a 32–100 character 
field. RosettaNet has the key that links payment to remittance advice. 
The remittance advice moves via RosettaNet channels and the 
payment via payment channels, in practice, via the SWIFT network. 
The system has been operating for two years now and it is a proven 
success. But reliable transmission of the free text field of 32–100 
characters is essential for reconciliation. A large ‘cargo field’ of 1–
10MB for free data transmission (eg e-invoicing data) would be useful 
but not essential. It is very likely that SMEs and perhaps the retail 
sector would benefit from a common e-invoicing standard, but 
multinationals need their specialised applications. One example of 

                                          
2 IFX Forum is a not-for-profit standards-developing organization developing a robust 
framework for the electronic business-to-business exchange of data among financial 
service institutions around the world. IFX Forum works with other Standards 
Development Organizations on the harmonization of key standards for inclusion into the 
UNIFI repository. The ISO 20022-UNIversal Financial Industry Message scheme 
(UNIFI) is an international standard that defines the ISO platform for the development of 
financial message standards. 
3 Transaction Workflow Innovation Standards Team (TWIST) is a standards organisation 
aiming to close the gap between physical and financial supply chains. TWIST Standards 
address business processes, content and structure of information flows, and guidelines on 
how to implement them. It brings together corporates, financial service providers and 
software solutions providers. See www.twiststandards.org. 
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these is self billing. Nokia has some 10 million components a day 
moving in its factories, which requires highly specialised commercial 
document processing. RosettaNet was created to do exactly that. From 
the view point of multinationals, the SWIFT-ISO payment messages 
are sufficient to handle the current scenarios and allow for growth 
potential. There are some other industries looking at it to see if it 
could meet their needs. RosettaNet also works together with UCC 
(Uniform Code Council). Moreover, RosettaNet standards are cheap 
to apply: once the company has installed an XML-gateway and other 
required applications, it is free. 
 A key issue is the transport and security of message transmission. 
The XML standard describes the form of the message. The transport is 
like the envelope into which one puts the message, and carrying is 
done in the Internet-protocol (IP). Security resembles the 14th century 
wax seal – it ensures that the message is not tampered with and comes 
from the proper sender. This issue has not really been clarified. For 
the banking sector, SWIFT has some offerings. 
 In other sectors there is a battle going on, at least among some 
technology companies that are trying to put some proprietary solutions 
on the market and trying to create de facto standards with an 
immaterial property right (IPR). For the moment, they are making all 
the right noises. But if they succeed with proprietary IPR, they will 
probably be too tempted to charge for it. This poses a threat to the rest 
of the market, also to banks. Thus, in spite of repetition, banks have a 
self interest and opportunity to drive open standards. 
 The problem with open standards is that, since no-one can profit 
from them, it is hard to find anyone to push them. But banks have 
incentives to push, ie to avoid making payments to technology owners 
every time they send messages and to protect themselves from IPR 
attacks in the future. Current solutions like SWIFT MACUGs4 
underline the issue. Who wants to be a member of a closed user club? 
Closed is the evil word. A few companies might use it for tactical 
short-term reasons because it is the best thing currently available. But 
it is against their wishes and is not strategic to them. Corporate 
customers want an open and public domain, not closed and expensive 
solutions. SWIFT is capable of providing them, despite the criticism 
of MACUGs. 
 
                                          
4 Member Administered Closed User Groups were introduced by SWIFT to enable banks 
to communicate with corporate clients. By connecting to corporate clients through a 
MACUG, SWIFT member banks can leverage SWIFTNet, its new private secure 
network, as a distribution platform for their own services. 
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3 Future developments 
For the moment we are layering Internet on top of a so called 14th 
century banking system, with little added value in view. The STEP25 
structure for payments looks suspicious. How does its hierarchical 
structure benefit the end customers? It may provide profit 
opportunities for banks, but there is hardly any value added for 
customers. Direct clearing and netting arrangements seem to be much 
cheaper than hierarchical correspondent-type structure. A recent effort 
by banks to put in place something along these lines is CLS6, which 
does not use a corresponding type of structure. It seems that at least 
some banks agree on this kind of clearing arrangements. Whereas 
banks are supposed to provide cheap solutions, the hierarchical 
structure does not look cheap. And if banks do not provide such cheap 
solutions, somebody else will. 
 Another issue for future developments concerns delayed payments, 
which already can be executed in some banks, in a standardised 
message. Escrow and conditional payments are very interesting. The 
standardised messages already enable them. If escrow and conditional 
payments could be put on the backs of standardised messages, 
companies could use Internet for the same kinds of letters of credit 
circulated 200 years ago. The role of banks in the Internet age is being 
transformed, but this also affords great opportunities for the banks. 
They can evolve into trade financiers and enhance trust among 
partners as letters of credit did in the past. One option is to invest in e-
trading so that banks engage in trade finance via Internet and create 
new sources of income. Nowadays, much trade finance is lost due to 
the complicate and expensive procedures involved. There is still a lot 
for the companies to do. It is frustrating to find eg that corporate 
treasurers do not even know which technique their company systems 
apply. There seems to be technophobia and fear of investing stemming 
from big, highly touted projects that have gone awry. Nokia has 
decided to tackle this problem by working with one company at a 
time, getting them connected, and then publishing the positive results. 
One initiator could be the governments, which represent a large part of 

                                          
5 STEP2 is an initiative of the Euro Banking Association to provide a clearing solution for 
high-volume, low-value, non-urgent Euro payments. Payment instructions are submitted 
in batches. 
6 CLS (Continuous Linked Settlement) is a means of settling foreign exchange 
transactions finally and irrevocably. 
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trade. When governments demand eg e-invoices, things begin to 
change and the critical mass is achieved. 
 
 

4 Conclusions 
The Internet will change payments, and banks are well positioned to 
drive the change. Banks can and should push for open standards to 
avoid international property right lock-in. There is actually no major 
ongoing effort regarding international message standards, even though 
much work is required in transport and security standards. This work 
is not highly technical, as there already exist many different 
techniques to handle it. The point is to choose a technique and march 
forward with it. If banks collectively decide to adopt a standard, they 
will be able to make it the de facto standard for others, too. The 
message of this article can be summarised by saying that ‘the fortune 
favours the bold’. In times of change, it is dangerous to bury one’s 
head in the sand and do nothing. 
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1 Introduction 
In January 2001 the Bank for International Settlements published ‘The 
New Basel Accord’ Consultative Document and unleashed a fervent 
and widespread debate on the question of how financial institutions 
should manage and measure operational risk. The detonator for this 
debate was the proposal that banks should calculate the amount of 
their exposure to operational risk and hold regulatory capital to cover 
that sum. What is more, because Basel II aims at producing risk 
sensitive capital measures, it was necessary to combine these 
calculations with a methodology for assessing the quality of a firm’s 
operational risk management measures. 
 The focus on the quantification of operational risk was new, for in 
the past banks had focused on the management of operational risks. It 
has to be admitted that the historic approach to operational risk was 
piecemeal. It consisted largely of business units putting in place 
measures to prevent the recurrence of events that had caused them loss 
or embarrassment, but the concept of managing operational risk has 
been in place since banking began. The practice of locating an armed 
man in banking offices to prevent hold-ups in the Wild West is an 
obvious example of operational risk management. 
 When compared to the techniques developed for the measurement 
and management of credit and market risk over the last decade or so, 
the common procedure of managing operational risk reactively, and 
addressing risks after they have had a negative impact on the business 
can be seen to be unsatisfactory. The need for more proactive and 
structured management approaches is clear. This paper seeks to 
review some of the challenges that have been faced in meeting this 
management challenge in today’s constantly changing financial 
market, focusing on the area of information technology. 
 
 

2 A definition of operational risk 
In the early days of operational risk management, it was often stated 
that the area covered all risks bar credit and market risk. Since that 
time the risk environment of financial institutions has been better 
defined and segmented, but operational risk still covers a very wide 
area as can be appreciated when reading the Basel II definition of 
Operational Risk: 
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 ‘The risk of loss resulting from inadequate or failed internal 

processes, people and systems or from external events. This 
definition includes legal risk, but excludes strategic and 
reputational risks’.2 

 
On this basis, operational risk includes the analysis of all of the 
processes within the bank. Are these processes robust? Do they 
protect the Institution from all risks of loss? Do we understand where 
all potential points of failure are, and what the impact will be if such 
failure occurs? Next we must turn to our people. Do they understand 
what is expected of them in carrying out these processes and dealing 
with customers? Have they all been trained properly? Do they make 
mistakes and act honestly in accordance with policies and procedures 
at all times? Systems are next. Are they always reliable, and do they 
always work as we wish when we change or develop them? Finally 
operational risk covers exposure to external events caused either by 
chance – fire, flood etc – or by malice – fraud, terrorist attack etc. 
How well are we protected against these risks? 
 These are just a few of the questions that managers concerned with 
managing operational risk must answer. 
 
 

3 The characteristics of operational 
risk 

A vast range of risks are therefore covered, and it will be seen that an 
Operational Risk Manager will need to employ a wide range of 
different skills and techniques if management of the range of risks is 
to be effective. This issue draws attention to an initial basic feature of 
operational risk that sets it apart from credit and market risk. 
Operational risk cannot be managed by a small team of experts 
located in a central risk management unit as is the case with market 
and, increasingly, credit risk. Operational risk must be managed by the 
business units who understand the processes, systems and people 
involved and can manage the weaknesses and conflicts in their own 
environment. The role of the Operational Risk Manager tends towards 
the co-ordination and organisation of these efforts into a framework 

                                          
2 Basel Committee on Banking Supervision (2005), paragraph 644. 
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that is consistent with the policies and procedures that have been laid 
down by the Board and Senior Management. 
 This illustrates a key defining feature of operational risk. It is 
highly context dependent. A good way of illustrating this point is 
drawing a comparison between market risk – which is characterised 
by low context dependency – and operational risk. If there is a shock 
in the financial markets, any institution regardless of its business, its 
size, its location or its procedures and systems holding specific 
instruments will be affected in proportion to their holding of the 
instrument. It is, therefore, possible to build a consistent mathematical 
model that will assess value at risk for any given portfolio. For 
operational risk, the same is not true. Two firms can be active in the 
same market, dealing with the same clients and having identical 
business profiles and still have radically different operational risk 
profiles. Let us consider, for example, the case of two fund 
management companies, holding identical portfolios with identical 
client bases and identical exposures in all markets. If one of these 
firms uses an automated straight through process, and the other uses a 
traditional manual process then their respective exposures to process 
and system risks will be radically different. The first firm will have a 
low exposure to high-frequency low impact human error risk caused 
by mistakes in handling routine data manually, but will have a high 
exposure to a hopefully infrequent but high impact loss caused by 
failure of the automated straight through process. The risk exposure of 
the second firm will be reversed, for they can be expected to suffer 
from high exposure to process risks caused by human error, but in the 
absence of a highly technical straight through process, their exposure 
to systems risk will be low. If we now add in the certainty that their 
exposure to people risk will be different because they employ different 
people and that their exposure to external threats will be different as 
they will be located in different premises, we will appreciate how 
different the operational risk exposures of similar firms can be. 
 Arguably our exposure to operational risk will also vary from day 
to day and from minute to minute. Let us take the example of a 
conscientious and reliable staff member who goes out for a few drinks 
one night with friends and comes home late. As a result of this, the 
staff member argues with his or her partner and wakes up the next day 
with a hangover, having slept badly. I think it is obvious that the staff 
member will be less reliable when he or she comes in to work than 
when he or she left the day before! Most managers will accept, I think, 
that their unit is likely to make more mistakes on a Friday afternoon 
than at any other time of the week, and indeed business unit managers 
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will look to control these risks as a matter of course when running 
their unit. 
 In addition to context dependency, operational risk is also 
characterised by the fact that there is no quantifiable size or limit to 
operational risk exposures. Both credit and market risk will be broadly 
limited by the size of portfolio, but with operational risk such a 
definable portfolio size does not exist. If a business is asked to define 
the scale of its exposure to, for example, errors in making currency 
payments, they may be able to point to trends seen in past experience. 
However their maximum exposure will depend on variables like the 
size of the transaction, the time taken to rectify the error, the levels of 
volatility between the currencies involved and the ability and 
willingness of the counterparty to collaborate in the resolution of the 
problem. These variables can be shuffled, combined and explored to 
create a very wide range of possible results but it will be difficult to 
fix a maximum amount for the exposure to such a loss. This difficulty 
only becomes harder when seeking to evaluate exposure to such long-
tail events as a Rogue Trader. 
 A further feature of operational risk is that it is impossible to say 
when the portfolio of risks is complete. Consider the range of threats 
that have emerged in the wake of Internet banking – identity theft, 
phishing and pharming amongst them, and it will become clear that 
risks that would have been unimaginable 5 or 10 years ago continue to 
emerge to threaten the stability of financial institutions. 
 We must also add to this landscape the fact that operational risk is 
characterised by scarce data and that the usefulness of this data is 
negatively impacted by context dependency. If a significant loss 
occurs in a firm, then we can be sure that all will do whatever is 
needed to prevent recurrence of such a loss. This may include 
additional controls, added mitigation or even changes in the business 
profile. All of these actions will change the risk exposure, and make 
the loss event less useful as a reliable indicator of what is likely to 
occur in the future. 
 Managers concerned with managing operational risk are therefore 
confronted with the need to respond to a series of unusual challenges 
that can be summarised in the following questions: 
 
• How can I manage an amorphous group of risks that are constantly 

changing in size and nature? 
• How can I be sure that I am aware of all events or potential risks to 

which my business is exposed? 
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• How can I manage exposures that I have never experienced and 
that may be unknown to the industry as a whole (such as a new 
virus or new variety of fraud)? 

• How can I manage risks over which I have no control? 
 
Of course techniques exist to manage all of these issues to a greater or 
lesser extent, so it is appropriate to turn to the IT environment and 
focus on how these issues manifest themselves in this specific 
business area. 
 
 

4 The problem of IT 
Within the IT area bankers face an additional challenge as they are 
rarely experts in computer systems. As such they will normally be 
required to accept the assurances of experts who will be relied upon to 
guide the business through the different reefs and shipwrecks of IT 
development. On occasions the institution will have outsourced IT 
management to an external partner, and however good the underlying 
Service Level Agreement may be, the banker must realise that the IT 
expert may have different priorities and indeed value systems to those 
brought up in the financial services environment. As a result of this 
senior managers will often list systems issues as being their main area 
of concern when looking at operational risk. This is interesting 
because systems issues tend not to figure significantly in external 
operational risk databases, perhaps because such failures rarely 
become public knowledge. 
 I suspect that in addition to the sensation of moving in a foreign 
and little understood environment, all senior managers appreciate that 
their businesses are highly dependent on IT for their success. Most 
processes in financial institutions are capable of considerable 
automation, and where firms embrace such automation, they rapidly 
embrace the opportunity to dismantle historic manual control 
structures and will often shed staff. The advantage is that costs are 
saved, but in reducing staff numbers, it often becomes impossible to 
revert to manual procedures in the event of systems failure. 
Fortunately modern systems are generally reliable, but the nagging 
doubt persists that a catastrophic failure in a new system could 
paralyse the entire business. It is not surprising that such reliance 
should cause concern to a business manager who will seek to 
minimise the risk by putting in place significant back up facilities and 
will draw up detailed contingency plans to reduce the impact of such 
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an event. The business manager may also find that his or her concern 
about the problem is not shared by the IT Department. The IT 
professionals may have only a limited understanding of the reliance 
upon and the potential impact of failure of the system. Such issues 
have to be overcome through discussion between the business unit and 
the IT Department to enable both parties to understand each other’s 
perspective on the level of risk and hence manage the risk with the 
correct priority. 
 Of course the problem of IT is exacerbated by the rate of change in 
the IT market. If rapid change is prevalent in all activities in the 
financial services sector, in the IT area change is non-stop as 
businesses seek to take advantage of the latest technological advances 
that are capable of creating new markets, and new delivery channels. 
This speed of change brings added risk. Intuitively, risk managers are 
aware that times of change bring increased risks. In the IT arena this 
includes poor (often non-technical) definitions of business 
requirements, delays, cost overruns, poor interface with existing 
systems, poor download of data from systems to be obsoleted, and the 
potential for coding errors that do not become apparent in testing. The 
greater the rate and pace of change, the more serious this risk 
becomes. 
 To this risk we can add the threat that new systems and delivery 
systems, that by their very nature are unfamiliar to staff, will be 
precisely the areas that will be targeted by external fraudsters, as we 
have seen very clearly with the introduction of Internet banking. 
Financial institutions face an array of external attacks from people 
who can devote vast amounts of time and resource to identifying and 
exploiting weaknesses in new systems. This will often mean that a 
bank discovers that weakness only when it has suffered and fallen 
victim to an attack. 
 This depressing list of exposures serves to demonstrate the need 
for proper and comprehensive risk analysis to be carried out on new 
systems before they are introduced.  
 It is essential that both business and IT managers fully understand 
the risks present in the changing environment. This implies a clear 
understanding of the risks present in the base environment which may 
involve including all parties in detailed risk mapping sessions 
designed to create scenarios to test the environment and to test 
resilience of systems in extreme circumstances. 
 When changes occur, it is important that risk is considered as part 
of the equation, and this will involve stress testing and scenario 
analysis to enable all concerned to understand the scope and potential 
impact of different areas of risk on the changing systems. This risk 
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review needs to be ongoing, and where results are seen as 
unsatisfactory, action needs to be taken if we are to stand a chance of 
avoiding significant operational events. 
 Such action may involve the addition of controls, the development 
of robust contingency plans and possibly risk transfer. If, however risk 
is seen as being unacceptably high, and control or mitigation cannot 
minimise the risk, then it may be necessary to consider whether the 
change should proceed. 
 
 

5 IT as the solution 
As we would expect the IT industry has provided tools that can 
provide assistance in managing operational risk. A brief trawl through 
the product offerings available will identify software tools that help in 
the following main areas: 
 
• Database tools that allow an Operational Risk Manager to gather 

information rapidly from around the business and then to 
manipulate that data so that it provides meaningful information 
about the risk environment. Such data can include information 
about perceived exposure to risks and the potential frequency and 
impact of such risks as well as the presence and effectiveness of 
control structures. 

• Risk mapping and identification tools that will enable businesses 
to map out processes and products and highlight areas of risk. If 
these risks can then accept data on the probability of occurrence 
and potential impact of risk events then the inclusion of a 
simulation tool will allow the creation of financial models to 
illustrate the impact of loss. 

• Workflow management tools to ensure that business units meet 
deadlines imposed in action plans to correct perceived weaknesses 
and implement enhancements in processes, procedures, systems 
and products. 

• Communication tools that facilitate the downward communication 
of plans, strategies and procedures for operational risk 
management and the upward communication of concerns and risk 
events.  

• Databases containing internal and external loss data together with 
tools to model that data. 

• Tools to create scenarios for risk events. 
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• Tools capable of monitoring transactions flowing through the 
business’ systems and identifying those that either appear unusual 
or that are defective and therefore likely to be rejected. Such tools 
allow transactions to be investigated (for example in an attempt to 
avoid fraud or money laundering) or corrected (to avoid rejection 
or delay). 

 
All of these software tools are available in the operational risk 
management market today, and address some of the problems 
associated with operational risk. It is, however, important to note that 
these applications provide only partial solutions for resolving the 
problems faced by operational risk managers in a changing 
environment. 
 
 

6 Sound operational risk 
management frameworks 

The IT tools mentioned above provide a selection of pieces that help 
in putting together the operational risk management jigsaw. For the 
tools selected by a firm to be effective, however, they must be 
integrated into a sound operational risk management framework. It is 
worth remembering that the Bank for International Settlements has 
described the features that it would see as being the minimum 
necessary for such a framework.3 
 The key features as described in the Sound Practices document 
are: 
 
• A sound operational risk management framework that has been 

approved by the Board of Directors. 
• Ongoing independent audit of the working and application of the 

framework. 
• Consistent and comprehensive implementation of the policies and 

procedures for operational risk management as designed by senior 
management. 

• A process designed to identify and assess the presence of 
operational risks in all processes, procedures and products in the 
Institution. 

                                          
3 Basel Committee on Banking Supervision (2003). 
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• A comprehensive monitoring and reporting structure for 
operational risk exposures. 

• Comprehensive control and mitigation policies for operational 
risk. 

• Fully tested Contingency and Business Continuity plans. 
 
Software applications can reinforce such a structure, but cannot 
replace these basic elements. 
 
 

7 A sound operational risk 
management culture 

Another basic piece in the operational risk management jigsaw is the 
underlying culture of risk management. This element will essentially 
determine whether operational risk management is seen as a necessary 
chore or as an essential element in challenging and improving working 
methods in order to strengthen the products, processes and procedures 
of the business. 
 The basis of a sound operational risk management culture is the 
attitude of senior management. If senior management support the 
objectives and requirements of sound operational risk management, 
demonstrating their commitment to plans strategies and requirements 
and underlining the importance of operational risk management for all 
staff then staff members throughout the organisation can be expected 
to commit to the process. This will involve staff members 
understanding that each of them is responsible for managing 
operational risk in their own sphere of influence and having 
knowledge of how their actions may contribute to operational risk 
incidents. 
 The culture aims to achieve a situation where staff members 
understand the need to report loss events and near misses on the basis 
that such reports give the business the opportunity of preventing 
recurrence of an event that might subsequently prove serious. It also 
seeks a position where concerns and suggestions can be reported with 
the confidence that when appropriate these concerns will be addressed 
and acted upon. 
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8 Conclusion 
The wide-range of risks that are encompassed by the term 
‘Operational Risk’ means that all members of staff will have some 
responsibility for managing Operational Risk. These responsibilities 
will vary significantly and the appropriate actions to control individual 
risks will also differ according to the risk concerned. Because these 
risks will change in nature and importance as the circumstances of our 
business change, it is essential that operational risk managers 
understand their environment and assess the potential impact of 
changes as they occur. 
 This requirement is especially important to IT managers who are 
responsible for maintaining a framework that is fundamental in the 
operation of all modern Financial Institutions and which is subject to 
continued rapid change. 
 It will be necessary for such IT managers to use software tools to 
help manage and control Operational Risk, however, their efforts in 
managing operational risk will only be fully successful if operational 
risk management software is integrated into a sound operational risk 
management framework and is supported by a sound operational risk 
culture. 
 
 



 
140 

References 
Basel Committee on Banking Supervision (2005) Basel II: 

International Convergence of Capital Measurement and 
Capital Standards: A revised Framework. November. 

 
Basel Committee on Banking Supervision (2003) Sound Practices 

for the Management and Supervision of Operational Risk. 
February. 

 
 
 
 



 
141 

Managing operational risk in 
Euroclear 

John Trundle 
 
Preface..............................................................................................142 
 
1 The Euroclear group ...................................................................142 
 
2 Risks in securities settlement......................................................143 
 
3 Operational risk management .....................................................143 
 
4 The single settlement engine.......................................................148 
 
5 Conclusions ................................................................................150 
 



 
142 

Preface 
As a risk manager and former central banker it is a great pleasure to 
contribute to a central bank conference on the important subject of 
operational risk. The management of operational risk is a central part 
of what my new home, the Euroclear group, does. 
 There are some similarities between working for a central bank 
and working for a part of the financial infrastructure like the Euroclear 
group. First, both are at the heart of financial system. Second, both are 
very market-orientated. Third, both have a central focus on risk. I will 
illustrate that by briefly describing what Euroclear does before 
explaining how we manage operational risk. 
 
 

1 The Euroclear group 
Our shareholders are our users and so we do what the users of our 
services want us to do. We are therefore market-oriented. Our 
shareholders include the largest financial institutions involved in 
securities settlement and they use us as a central securities depository. 
In the group we have the national securities depositories in France, the 
Netherlands, Britain, Ireland and Belgium. And we also have what 
was the original core of the Euroclear group, now called Euroclear 
Bank, which enables cross-border settlement originally of Eurobonds 
and now of a wide range of securities. This is essentially a wholesale 
activity and the numbers involved are very large. We settle across our 
books about 1,500 billion euro every day. That is approximately the 
annual GDP of the UK and it is about ten times the GDP of Finland 
being settled every day. Most of that activity is book entry settlement 
but the volume of cash transferred to and from Euroclear is about 5% 
of the total, or about 75 billion euro. This is equivalent to about half of 
Finland’s GDP flowing to and from Euroclear every day. So we have 
a central focus on risk, as our users would expect. 
 Securities markets in Europe are going through a period of 
substantial change. We, in common with our users, have a vision of 
Europe becoming a domestic market rather than series of fragmented 
markets. And, as the Governor describes above, there are huge 
efficiencies and opportunities to be gained if we can do things 
similarly, or best of all in the same way, in different countries. 
Euroclear is part of the process driving harmonisation in the way 
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securities are settled in different countries; we are also facilitators of 
system consolidation. If we are successful, we will make cross-border 
transactions in Europe similar to domestic transactions and the costs 
of those transactions will become similar too. That is our aim. 
 
 

2 Risks in securities settlement 
CSDs help address many of the risks in securities settlement and their 
benefits are well understood. CSDs enable delivery-versus-payment 
(DVP). In the late 1980’s DVP was an important goal for national 
markets: the synchronisation of the movement of securities with the 
movement of cash. It has been achieved widely around the world in 
domestic markets. A CSD also facilitates chaining and enables the 
simultaneous settlement of related transactions. And a CSD avoids the 
paper chase that was characteristic of settlement in the 60’s and 70’s 
so increasing efficiency and making settlement cheaper. These 
features reduced the financial risk of settlement which central bankers, 
among others, were very keen to avoid in particular as it could trigger 
systemic risks. But in addressing the financial risks, CSDs have some 
risks of their own to manage; essentially various forms of operational 
risk. The more we are used, the more important it is for users that we 
manage those risks well. For example the market relies on us to be 
operational in all reasonably imaginable circumstances. So, 
operational risk is core to the way we run the business. 
 
 

3 Operational risk management 
Operational risk can be defined in a number of different ways but the 
definition used in Basel II is a very good starting point. It defines 
operational risk as ‘the risk of loss resulting from inadequate or failed 
internal processes, people and systems or from external events’. It is 
important to address all these components of operational risk: people, 
processes and systems are under our control. In our industry, 
operational risk is often seen as an IT problem as if it is only about 
recovering computers at the back-up site if the primary site falls over. 
Of course, operational risk is a lot more than that; it is also about the 
people and processes with which the business is run. And we need to 
plan to deal with adverse external events. The Basel definition of 
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operational risk encompasses information security, business continuity 
and legal risk, but excludes strategic and reputational risk. At 
Euroclear, however, we include reputational risk to the extent it is not 
covered in other risk methodologies. 
 The framework that Euroclear uses to manage operational risk is 
used by many companies around the world. It distinguishes a number 
of different components which contribute to good operational risk 
management. The three middle components (shown in figure 1) are 
quite stable; they are about the basic way you run the business. 
Governance is about how the business is organised, who sets the risk 
appetite and how it is conveyed to the different operating functions. 
The strategy is the coordinating element, making sure that everything 
done is coherent. Also important is the people element which will 
depend on their skills, their culture and their attitude towards risk. The 
dynamic aspects of the operational risk framework (darker boxes) 
distinguish the identification of risks, and the processes to mitigate 
and control them. They also include reporting mechanisms to show if 
the controls and mitigation techniques have been successful. And 
there is a monitoring process which provides a feedback mechanism 
so that the processes can be reconsidered and amended. 
 
Figure 1. Euroclear’s operational risk management 
   framework 
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Source: Euroclear. 
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Some useful information about the risks faced and their management 
can be obtained from looking at the data for actual losses from 
operational mistakes or problems. The distribution of losses is 
typically approximately log-normal. It will be a key driver of how 
much capital is required (by the Board, management and regulators) 
for the bank and the group as a whole. Where losses are fairly 
predictable they become expected losses and mechanisms can be 
introduced to control them. Where losses are much rarer there may 
still be mitigation mechanisms available (including the possibility of 
risk transfer such as insurances). Figure 2 illustrates that there comes a 
point, however, when the amounts at risk are so big that it is necessary 
to avoid them if the business is to survive. As discussed in the article 
by Beck, Basel II requires a bank to have enough capital to be able to 
withstand, with 99.9% probability, the risks it might face. In fact 
Euroclear sets itself much higher standards. We aim to maintain our 
AA+ rating which equates to 99.992% confidence of survival, so our 
risk appetite is extremely low. 
 
Figure 2. Regulatory capital for operational risk 
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Source: Euroclear. 
 
 
Euroclear has collected loss data for more than five years and its loss 
experience follows a curve similar to the theoretical shape. Euroclear 
records every single loss or ‘near miss’ in some detail; fortunately the 
number of incidents is relatively small. We have a number of tools 
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that allow the business to record any type of operational incident and 
it is analysed by the Risk Management Division. We try to understand 
the processes and put together the implications. 
 But we cannot use that experience to get very accurate information 
about the tail events. We are a founding member of a consortium 
called the Operational Risk Exchange currently comprising 24 major 
financial institutions. Many have core businesses that are based on 
transaction processing (for example the major custodians). The 
members exchange detailed information about their loss experiences. 
There is a secretariat acting as an intermediary to validate the data, 
anonymise it and return it to us. That gives us a picture of the types of 
losses that occur in a business like ours. We also look for any public 
data to indicate where losses might occur. But of course the further the 
data is from your own business the less reliance can be put on it. 
 
Figure 3. Ingredients of the Euroclear methodology 
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Source: Euroclear. 
 
 
Data is important but is not enough. There are other useful approaches 
and one can distinguish between backward and forward-looking 
approaches and between quantitative and more qualitative methods 
(Figure 3). The data are very relevant for backward-looking models; 
looking at what has happened through the loss-distribution approach is 
shown in the bottom left hand corner of the diagram. An alternative is 
a more qualitative assessment of the risks. This involves the business 
assessing its vulnerabilities and producing a qualitative scorecard. 
That is shown in the top left of the diagram. 
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 Ideally one would like to know what losses the firm might make in 
the future to ensure that they do not exceed the firm’s ability to absorb 
it. This is the holy grail of operational risk management but the other 
approaches throw some light on it. The work can have a forward-
looking flavour by adopting a scenario approach asking ‘what if’ 
questions. 
 ‘What if’ scenarios can be used in different ways. They include the 
standard ‘vertical’ assessment of the risks in a particular business line. 
An alternative is the ‘horizontal’ self-assessment (HSA) of the risks to 
the product that the customer sees. This helps identify the control 
issues that might be relevant to that product. In an HSA, a wide range 
of different functions in the organisation are brought together and 
encouraged to use all their experience to understand what could go 
wrong and the interdependencies between their responsibilities. In 
particular they may imagine the worst type of events that are 
realistically possible and bad coincidences – different things going 
wrong at the same time. For example we might imagine a mistake in 
the operational process at the same time as there is a system problem; 
unfortunately the market is falling 30% that day and two or three of 
our largest customers have problems (eg they also have system 
problems, or perhaps they have failed) at the same time. A good HSA 
helps the organisation understand the worst cases and to make 
comprehensive scenario identification assessments. The temptation is 
to think about operational risks in terms of the way the business is 
organised ie function by function. But the impact of incidents is on the 
services provided, because that is what the clients see. Euroclear’s 
services include settlement services, safe keeping, and as a bank we 
provide custody activities for clients (corporate action services etc.). 
So the horizontal assessment considers risks across the business, not 
just in terms of the legal entity or organisational structures. Getting 
different groups of people to think about the whole, eg settlement 
from end to end, helps us understand our organisational 
interdependencies in the same way as the customer would see it. We 
use the output of our operational risk model to stimulate the 
discussions in these horizontal risk assessments. 
 These qualitative assessments complement the quantitative sources 
of information. Figure 4 shows a simplified version of a scorecard 
which distinguishes the sources of problems according to the Basel 
definition by using people, systems, processes and external events. It 
facilitates thinking about the root causes that make an organisation 
vulnerable to these types of risk and how to mitigate them. For 
example, the errors that people make can be reduced by setting high 
standards of training, by good managerial techniques, or can be 



 
148 

avoided by maximising the degree of straight through processing. In 
respect of the processes component of operational risk, there is 
heightened risk if responsibilities are not clear or the processes are not 
well determined. This can be mitigated not only by recording policies 
and procedures clearly but, critically, by, ensuring that they are 
implemented – which requires sound internal corporate governance 
processes (eg adequate audit of internal controls). 
 
Figure 4. Examples of root causes to vulnerabilities 
 
 Root causes Mitigations 
People – Understaffing, high 

turnover, low education 
– Manual processing 

– Recruitment, training, 
motivation 

– Straight – through – 
processing 

Systems – Different platforms 
– Integration 

– Project planning 
– Testing 
– Contingency planning 

Processes – Lack of documentation 
– Unclear responsibilities 

– Policies and procedures 
– Corporate governance 

External events – Service providers/suppliers 
– Changes in regulation 
– Natural disasters 

– Service level agreements 
– Compliance 
– Business continuity 

Source: Euroclear. 
 
 
Should incidents occur, they may have an impact on a variety of 
different parties; clients, third parties, or they might result in insurance 
claims. Ultimately losses may have an impact on the 
shareholders/users. This mechanism can be used as a framework to try 
to find out how frequently such events might happen, if they happen 
what losses might be incurred, and the product of those gives an 
indication of potential severity. 
 
 

4 The single settlement engine 
One could ask what risks are created by the Single Settlement Engine 
(SSE), a new piece of technology that Euroclear uses to achieve some 
benefits from system consolidation. But it does not change 
significantly the way that we approach operational risk. It is more a 
matter of degree. The SSE will reinforce some of the issues discussed 
above. 
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 There are some respects in which the SSE helps us manage our 
risk. It will not be visible to users but will be the central processing 
platform in which we do the settlement; the book-entry of the cash and 
the securities management behind the settlement. The interface with 
customers is not changing. That one SSE will provide the basic 
settlement functionality for all the businesses within our group. From 
a risk perspective, this is very helpful because there will no longer be 
five different processes and platforms to understand but one. In 
addition, as a modern system, it has been built for its current purposes 
and is of high quality. So, it is more efficient, more harmonised, more 
automated. And all those things would typically reduce the operational 
risk. 
 On the other side, of course, there is more concentration of risk. 
We will run the settlement of all our businesses across this one 
platform and so it will need a high level of resilience. It is already the 
case, however, that each of our businesses are systemically important. 
National markets and regulators would consider it unacceptable for 
national settlement system to fail to operate for more than one or two 
hours. We therefore aim to ensure that the SSE will not fail for more 
than a few minutes, but certainly for not more than an hour. At the 
same time as we are consolidating platforms, Euroclear has adopted 
an ambitious business continuity strategy, which is in line with good 
practice around the world. Our business continuity strategy is based 
on having three data centres; two are in one metropolitan location (20 
to 25 kilometres apart) that allows very tight synchronisation between 
these two data centres. The third data centre is many hundreds of 
kilometres away in another country. The first two data centres are 
designed to be able to switch business very quickly – in a matter of 
minutes. The third is designed to be capable of taking over within an 
hour. 
 As with other aspects of operational risk, IT is only a part of the 
risk addressed in the business continuity strategy. We also have a dual 
office strategy to address people issues. We have identified the critical 
people in the processes that we offer and aim to ensure that there are 
always at least two sets of people capable of running those processes 
and that they are in physically different locations. This helps 
maximise the chance of being able to operate effectively in response 
to an incident. In addition we have developed, and will continue to 
develop, our crisis management procedures because resilience 
depends very much on how quickly and effectively an organisation 
responds when something goes wrong. This requires good monitoring 
systems, good escalation procedures and, critically, that an 
experienced crisis management team can be convened quickly to 
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respond effectively. We have distinguished the roles of bronze, silver 
and gold crisis management teams to deal with operational, tactical 
and strategic issues respectively. The people in these teams, and their 
alternates, need to know their roles and to practice them. We therefore 
organise exercises to encourage people to imagine what is the worst 
case if something goes wrong or if there are unfortunate coincidences. 
A recent set of exercises we did took avian flu as the scenario; it has 
the advantage of encouraging, participants to think about the softer – 
people and process – issues in managing an incident. 
 In introducing the SSE, Euroclear therefore aims to provide as 
high, or higher, resilience to all our critical services. In assessing the 
risks, we will use the quantitative and qualitative mechanisms 
described above. 
 
 

5 Conclusions 
There is always risk in operations; it can not be eliminated completely. 
Euroclear, however, has a very low risk appetite – we do not 
consciously take risks to make profits, unlike a conventional bank. As 
part of the central infrastructure we manage risks on behalf of the 
market as a whole and we set high standards for managing those risks. 
As operational risk is intrinsic to our business the management of 
operational risk is key to what we do. We seek to have a relatively 
sophisticated approach to risk management and we are seeking 
regulatory approval of our methodology and practice within the 
Advanced Management Approach of the Basel II framework. We are 
doing this primarily to check that we are managing our operational 
risks in as effective way as we can and to make sure that we adopt the 
best practices in the industry in both quantitative and qualitative 
respects. It is important to include those qualitative aspects. It will be 
more important with the SSE but users have always expected high 
standards of us. The environment in which we operate is changing 
rapidly and we will continue to adapt. But we intend to remain a low 
risk business. By doing so we will help central bankers to avoid 
systemic risk in the financial services industry. 
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1 Introduction 

1.1 Evolution of capital assessment framework 

Basel II, which is the revised framework for capital calculation, was 
published in 2004. The overriding principle behind Basel II is to 
render the capital calculation more risk sensitive in contrast to the 
largely ‘one size fits all’ approach of Basel I. For credit risk, the more 
risk-sensitive approach allows banks to use credit ratings for 
borrowers to calculate the capital charge. In keeping with this 
principle, an explicit capital charge for operational risk was introduced 
for the first time. 
 Operational risk has always been present in banks, and has always 
been taken into account in Fitch’s credit assessment process. 
Operational risk has historically been defined as all risks other than 
market, credit and liquidity risk. However, the Basel Committee has 
narrowed this definition within Basel II to: ‘The risk of loss resulting 
from inadequate or failed internal processes, people or systems or 
from external events. This definition includes legal risk, but excludes 
strategic and reputational risk.’ As banks develop their assessment 
methodology for operational risk, and become better able to measure 
this risk, rating agencies are also better able to do so. Fitch has 
therefore developed a methodological outlining of its assessment of 
banks’ operational risk. 
 The New Basel Capital Accord (Basel II) will, among many other 
things, require banking organisations to establish an operational risk 
management framework and compute an explicit capital charge for 
operational risk, once it is adopted. Risk management is a process that 
helps organisations understand and evaluate the potential results of 
their actions. Furthermore, risk management gives comfort to 
stakeholders (shareholders, customers, employees and so on) that the 
business is being effectively managed and helps the organisation 
comply with corporate governance requirements. 
 In attaching generic labels to varying types of operational risk 
management techniques, this article adopts broad generalisations. This 
simplification is intended to aid understanding and should not be seen 
as an attempt to produce a definitive taxonomy of these techniques. 
Fitch believes that banks need to be both nimble and open to 
experimentation with a range of approaches; financial institutions 
need to possess the capability to meld a variety of approaches into 
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management of their operational risks and the insight to construct a 
programme that is aligned with their overall culture. 
 
 
1.2 Credit opinions by Fitch 

Fitch publishes a variety of rating opinions. The most common of 
these are credit ratings, but the agency also publishes ratings, scores 
and other relative measures of financial or operational strength. For 
example, Fitch Ratings also provides specialized ratings of servicers 
of residential and commercial mortgages, asset managers and 
managed funds. Entities or issues carrying the same rating are of 
similar but not necessarily identical quality since the ratings are 
relative measures of risk and ratings categories may not fully reflect 
small differences in the degrees of risk. 
 Credit ratings provide an opinion on the relative ability of an entity 
to meet financial commitments, such as interest, preferred dividends, 
repayment of principal, insurance claims or counterparty obligations. 
Credit ratings are used by investors as indications of the likelihood of 
receiving their money back in accordance with the terms on which 
they invested. 
 The use of credit ratings defines their function: ‘investment grade’ 
ratings (International Long-term, AAA to BBB-; Short-term, F1 to F3) 
indicate relatively low to moderate credit risk, while those in the 
‘speculative’ or ‘non investment grade’ categories (International 
Long-term, BB+ to D; Short-term, B to D) either signal a higher level 
of credit risk or that a default has already occurred. Credit ratings 
express risk in relative rank order, which is to say they are ordinal 
measures of credit risk and are not predictive of a specific frequency 
of default or loss. 
 Depending on their application, credit ratings address benchmark 
measures of probability of default as well relative expectations of loss 
given default. For example, issuers are typically assigned Issuer 
Default Ratings that are relative measures of default probability. 
Similarly, short-term credit ratings give primary consideration to the 
likelihood that obligations will be met on a timely basis. Securities, 
however, are rated taking into consideration probability of default and 
loss given default. As a result, for entities such as corporations 
security ratings may be rated higher, lower or the same as the issuer 
rating to reflect expectations of the security’s relative recovery 
prospects, as well as differences in ability and willingness to pay. 
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 Individual Ratings are assigned only to banks. These ratings, 
which are internationally comparable, attempt to assess how a bank 
would be viewed if it were entirely independent and could not rely on 
external support. These ratings are designed to assess a bank’s 
exposure to, appetite for, and management of risk, and thus represent 
the agency’s view on the likelihood that it would run into significant 
difficulties such that it would require support. 
 The principal factors Fitch analyzes to evaluate the bank and 
determine these ratings include profitability and balance sheet 
integrity (including capitalization), franchise, management, operating 
environment, and prospects. Finally, consistency is an important 
consideration, as is a bank’s size (in terms of equity capital) and 
diversification in terms of involvement in a variety of activities in 
different economic and geographical sectors. 
 
 

2 Approach 
Even if they are excluded from Basel II, Fitch will expect firms to 
have processes in place to capture and identify strategic and 
reputational risk, though the agency does recognise the difficulties in 
measuring these risks. 
 Upon the final adoption of capital regulations under Basel II, 
which will come into effect in 2007, regulators will be validating both 
capital frameworks and management practices for qualifying banks. 
 There are three approaches for the calculation of regulatory capital 
for operational risk: 
 
a) the Basic Indicator Approach (BIA); 
b) the Standardised Approach (TSA); and the Alternate Standardised 

Approach (ASA); 
c) the Advanced Measurement Approach (AMA). 
 
The Advanced Measurement Approach and the Standardised 
Approach make requirements on the qualitative framework, whereas 
there are no qualifying criteria for the BIA. Fitch expects 
internationally active banks to meet at least the criteria for TSA. Most 
banks that initially qualify for TSA are expected to be on a path of 
natural progression to AMA qualification. 
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The basic indicator approach 
The BIA is designed for smaller and less sophisticated banks as it is 
relatively easy to implement and does not require banks to satisfy any 
entry level criteria. It was designed with the expectation that it would 
give rise to a higher capital charge than the alternative approaches in 
order to encourage banks to develop their risk management practices 
and progress to using the more sophisticated methodologies. The 
capital charge is calculated as a percentage of gross income. Although 
there is no requirement, Fitch would expect organisations to adopt a 
qualitative framework to manage their operational risk. 
 Although European regulators will allow some institutions to 
qualify for BIA, it offers little benefit over a flat capital charge. 
Hence, the US regulators have for the most part disqualified this 
approach, along with TSA, and their only requirement is that the 
larger institutions should put AMA programmes in place subject to the 
Basel II framework at this point in time. Many other institutions, 
typically the larger, more internationally active banks, have chosen to 
‘opt’ in to the AMA programme as a signal to the markets, 
shareholders and regulators that they are a ‘best practice’ bank. 
 
The standardised approach 
The requirements a bank must meet before it is eligible to use the 
standardised approach for capital calculation also satisfy many of the 
requirements of a comprehensive operational risk management 
system. The most important of these apply to the qualitative 
framework, but there is also the obligation to collect internal loss data. 
 The standardised approach is designed for major banks and also as 
a transition stage for banks intending to adopt the AMA in the future. 
The capital charge is, similarly to BIA, a function of gross income, but 
gross income is calculated at a more granular level, for eight business 
lines, with the multiplier depending upon the business line. Given the 
simplistic way of calculating the capital charge, Fitch’s analysis will 
concentrate on the qualitative elements of the framework and the 
mechanisms put in place to collect loss data. 
 
The alternate standard approach 
Under the ASA, the operational risk capital charge is calculated in the 
same way as under the standardised approach, except in the case of 
retail and commercial banking. Banks, with the approval of the 
national regulator, can use loans and advances as the exposure 
indicator instead of the standardised approach’s gross income 
indicator. This concession is intended for banks operating in markets 
with very high margins (which in practice will be limited to emerging 
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markets), where gross income will be much higher than for banks in 
other countries. Application of this approach is subject to the 
discretion of national regulators. 
 
The advanced measurement approach 
The defining characteristic of the AMA is that banks calculate their 
capital charges for operational risk using their own internal models to 
estimate future expected loss (EL) and unexpected loss (UL). This is 
the most risk sensitive approach and has the objective of making the 
capital charge reflect the actual level of risk an institution faces. The 
capital that should be held is set in the Basel framework at the 99.9% 
confidence level with a one-year time horizon, though it seems 
regulators will be flexible as to whether the calculations have to be as 
precise as this. Fitch will expect the confidence level to which capital 
is held to be commensurate to their rating levels. Capital needs to be 
held for both the EL and UL that a bank faces. EL is the average of 
losses that a bank will incur over a given time period. UL represents 
the rarer ‘tail’ events (low frequency, high impact events). 
 
 

3 Operational risk framework 
Essential to a successful operational risk management and 
measurement system is the framework within which it operates. Fitch 
believes there are five key elements to a successful framework: 
 
a) clear responsibility at board level, including establishing the risk 

policy and appetite (in broad terms); 
b) independent risk reporting function within the overall risk 

management framework; 
c) responsibility for managing the risk at a business line level; 
d) a corporate culture fostering the identification and reporting of 

operational losses; and 
e) where appropriate, a robust modeling programme, including data 

capture. 
 
Of all these, the fourth is the least tangible and is probably the most 
difficult to achieve, but it has perhaps the most profound impact upon 
an institution. Indeed, Fitch believes it is essential to the fostering of 
successful management, and fundamental to the successful use of the 
majority, if not all, of the management tools detailed below. 
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3.1 Key operational risk management tools 

In order to meet the qualitative and quantitative requirements for TSA 
and the AMA, a number of tools designed to apply to different 
elements of the framework have been developed by institutions. It is 
essential that these tools are treated as one part of the whole of a 
robust operational risk management programme. Operational risk 
itself should be viewed as impinging on all major management 
decisions. 
 Three main qualitative tools have emerged as industry practice: 
risk control self assessment, scorecards and key risk indicators. For 
quantification, inputs come from three main sources: internal data, 
external data and scenarios. This is a simplification, and the industry 
is increasingly finding ways of using the qualitative tools to better 
adjust the quantification of risk. Indeed, under the AMA, there is the 
requirement to make adjustments to reflect the business environment 
and internal control systems. This is an important requirement, and is 
designed to ensure data is not used without understanding, and 
adjusting for, the environment in which it was collected. These 
adjustments will come through the application of internal and external 
data, and specifically scenario analysis. The qualitative tools help 
indicate changes in the business and control environment and these are 
increasingly being used to assist these adjustments. 
 
 
3.2 Qualitative tools 

3.2.1 Risk control self assessment (RCSA) 

Many banks will use a form of RCSA as the basis for the 
identification and evaluation of their exposure to operational risk, and 
this is usually the first step in the management and measurement 
process. The principle behind RCSA is that the people with the best 
knowledge of the business – the business line managers – identify 
potential sources of risk. This has the added benefit that managers are 
made to think through the risks they face, improving awareness and 
management of these risks, as well as increasing the sense of 
accountability. 
 
How do self-assessments work? 
Self-assessment exercises are usually conducted by means of a 
bottom-up approach, the business line managers providing the 
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information needed within a framework devised by operational risk 
specialists. RCSAs can also be performed as a top-down exercise, 
often starting at the most senior management level, in order to get a 
high-level enterprise-wide view of the institution. This is important for 
enterprise-wide risk management. 
 The method comprises a number of tools, such as management 
brainstorming sessions and workshops, which attempt to draw expert 
opinion into the process of interviews, scenario-building exercises, 
and questionnaires. Institutions make use of these tools to establish the 
risk profile for both the institution as a whole and its business units, by 
identifying and gauging the risks and by assessing the necessary 
controls that should be in place to mitigate them. 
 RCSAs can also be used by different levels of management to 
enhance decision-making, as they can help establish transparency as to 
what is happening within the institution by delineating its risks and 
controls. Institutions may additionally be able to leverage this for 
compliance with the American Sarbanes-Oxley regulation1 and its 
requirement for senior managers to approve the efficacy of controls. 
 
Risks 
The RCSA process is subjective, and senior management review is 
critical in ensuring that the risks that come out of the process are in 
line with the organisation’s overall goals. Since senior managers in the 
businesses may have reasons, either intentionally or unintentionally, 
for not being entirely transparent in what they disclose as risks. It is 
important to validate the information gleaned from these assessments 
with internal data that include past experience from within the 
institution and with external sources that also have experience of the 
industry. 
 If for example Fitch is to rely on the RCSA process for assessing 
operational risk, banks will need to establish a structure that includes 
input, support and feedback from senior management and the business 
units. Some organisations initially work from the top down and begin 
their risk assessment processes at the highest level of their 
organisations and push their initiatives downwards to the business 
units; others start implementation of their programmes at the business 
unit level – often with ‘friendly’ business units as their test candidates 
– and work their way up and across the organisation. Regardless of the 
approach, it is essential to build a system that is inclusive of all levels 
of the organisation. 

                                          
1 Sarbanes-Oxley Act (2002) on financial and accounting disclosure information. 
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3.2.2 Scorecards 

Scorecards are generic questionnaires consisting of a series of 
weighted risk-based questions with multiple-choice responses. 
Scorecards allow qualitative assessments to be translated into 
quantitative measures that give a relative ranking of different types of 
operational risk exposures. Scores take account of both intrinsic risks 
and the associated controls designed to mitigate them. 
 Scorecards differ from RCSAs in the way in which the assessment 
is constructed. In self-assessments, the business line manager collates 
the key processes, associated risks and relevant controls. For 
scorecards, the corporate risk management group identifies these, and 
the business line managers assess them in the form of questions with 
associated scores. 
 Scorecards assess each business unit’s exposure to operational risk 
and they can subsequently be used to adjust the level of capital for 
operational risk held by each business line and ultimately by the bank. 
This method, therefore, relates operational risk capital to the level of a 
bank’s exposure to particular drivers of operational risk and to the 
adequacy of a bank’s internal control environment. Importantly, this 
approach rewards improvements in the control environment in a direct 
and transparent way for business line managers and so should 
incentivise improvements in control of, and increase awareness of, 
operational risk. 
 In addition, scorecards should be forward-looking, in so far as 
changes in the capital calculation are not reactive to losses incurred, 
but reflect changes in the risk and control environment, which alter the 
loss profile. 
 
How is a scorecard used? 
The business activities of a bank are divided into standardised 
business categories. Often, the eight business categories specified by 
Basel II are used. Specific types of operational risk that apply to each 
of the business activities are then identified. 
 Potential sources of operational risk in each business line are 
identified and controls mitigating each type of operational risk 
specified. The impact of these risk drivers and controls on the level of 
each type of operational risk within each business unit is then 
evaluated by answers given by business managers. These answers and 
questions are then weighted according to their perceived importance, 
with the changes in the total weightings for a business line driving 
changes in the capital charge. 
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 Responses to the questionnaire have pre-set numerical values 
assigned to them to enable evaluation of the level of risk. 
Furthermore, questions have different weightings to reflect their 
relative importance and the results of the questionnaire can be scaled 
to reflect the size of the business. Similarly for RCSAs, this makes the 
process of devising and using scorecards very subjective and, 
concomitantly, renders the review process critical. 
 
Difficulties in implementation 
Problems with scorecards arise from the difficulties in their 
implementation. The weighting given to each response is critical to 
the end-result and is a subjective estimate. In addition, consistency of 
responses across the organisation is crucial and may be difficult to 
achieve. And lastly, the filling out of scorecards can become a paper-
chasing exercise for the operational risk department if the businesses 
do not understand their importance. There is also the risk that after 
circulating a round or two of scorecards to the businesses, there will 
be some sort of ‘gaming’ of the system in order to keep the capital 
charge low. 
 
 
3.2.3 Key risk indicators 

Key Risk Indicators (KRIs) are intended to be a means of alerting 
management to changes within the organization that may be indicative 
of risk concerns. The most useful are those that are predictive and 
provide early warning signals to management, signalling changes in 
the control and risk environment before losses occur. These indicators 
can provide insight into a bank’s risk position, prompting what is 
hoped to be an objective assessment of risk exposures without direct 
consultation with the business itself. 
 
How do KRIs work? 
The principal behind KRIs is for banks to identify indicators of 
operational risk losses and monitor these on a periodic basis. Whilst 
the industry is endeavouring to identify predictive indicators, at 
present KRIs are generally indicators of losses as they occur, and may 
be more accurately described as key performance indicators, 
commonly used as a management tool for identifying losses. Should 
indicators become predictive, they may be integrated into the capital 
calculation process. 
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Risks 
The usefulness of KRIs is a factor of the dependence between the 
indicator and what would have been operational losses. There is the 
potential for this dependence, or the level of dependence, to break 
down and alter over time. Thus, an automated response to indicators 
may lead to inaccurate conclusions, and qualitative assessment of their 
outputs is a must. A KRI framework will not capture all potential 
causes of a change in the operational risk profile, and so KRIs are 
unlikely to be used on a stand-alone basis. In addition, the objectivity 
of indicators may be lessened by the fact that the data from which they 
are derived is in many cases provided by the business itself. 
 
 
3.3 Quantitative tools 

3.3.1 Scenarios 

Scenarios are forward-looking and should accurately reflect the 
individual risk and control environment at a bank both at a point in 
time and, if done carefully, in the future. This mirrors the objective of 
the operational risk capital charge, which is designed to allocate 
capital against future losses. By contrast, both internal and external 
data represent historic losses. This is useful as it helps demonstrate 
what the exposure of an institution has been to operational risk, but it 
will not reflect changes in the internal risk environment at a bank, 
including new areas of operations, changes in the external 
environment, such as a trend for greater regulatory sanction and 
changes in the control structure. Even for large losses, when one 
occurs that is truly unexpected, the industry as a whole may alter and 
improve control frameworks. An example would be the regulatory 
fines imposed on investment banks as a result of the lack of 
independence of their equity research departments. Even banks which 
were not subject to regulatory sanction have improved their controls to 
help ensure independence. 
 Similarly to RCSAs and scorecards, scenarios are qualitative risk 
assessments utilising expert opinion. However, RCSAs and scorecards 
are primarily used as a risk management tool, and potentially as a 
qualitative adjustment to capital. Scenarios are primarily used to 
derive quantitative inputs into a capital model – scenarios are typically 
generated to be used directly in the modelling process. 
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 The process of scenario analysis involves four main steps: 
 
a) Scenario generation; 
b) Scenario assessment; 
c) Review of quality of data (validation); 
d) Incorporation into the AMA. 
 
Scenario generation 
An AMA has to cover all material operational risks. Scenarios can be 
used to capture all these risks, or just for those cases in which an 
institution feels it lacks other sufficient sources of data. For example, 
the bank may consider external data are suitable, where there is a high 
level of information available regarding these losses and the change in 
the internal and external environments is minimal. 
 To generate a scenario, a bank must first identify the key risk 
factors affecting its operational risk profile. These will be broad 
categories and may well be, or be subsets of, the seven event types 
suggested under the AMA. The bank will then provide these risk 
factors to its business units. These then decide which of the risk 
factors are relevant for them. 
 
Scenario assessment 
The business units will then evaluate both the frequency and severity 
of potential losses to the unit from the risk factors generated. It is 
important here that business line managers are used to generate these 
data, as they should have the best detailed knowledge of the risks 
facing the business lines. 
 
Review of quality of data 
This is a critical part of the use of scenarios to create synthetic data. 
Scenarios are vulnerable to subjective input, and it is important to 
make sure they are reviewed by objective measures. The results of the 
scenarios are initially generated by business line mangers. They may 
feel they have a vested interest in underplaying the level of risk they 
face, as this will be a driver for the level of capital allocated to their 
business line. In addition, business line managers may not have the 
necessary level of experience to be able to assess rare events 
accurately. 
 Senior management will play a key role. They have knowledge of 
the institution as a whole and understand broadly where the key risks 
lie, both by business line and within that business line. Having generic 
risk event types should help here, as management can assess the split 
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of a generic risk across different business lines and see whether this is 
in accordance with their understanding. 
 There is also likely to be reconciliation with external data. This 
should act as a validation check on the results of an institution’s 
scenario results. If an institution believes that it faces a vastly different 
operational risk profile than that suggested by external data, this 
should be able to be explained by senior management. 
 The audit function, whether internal or external, can also be used 
to assess whether the results of the scenarios accurately reflect the risk 
and quality of processes when they perform an audit of those same 
processes. 
 Scenarios should be updated on a relatively frequent cycle, though 
the time and resulting cost of doing this are obviously key constraints. 
However, they should be updated for any significant change in the 
internal and external risk and control environment. 
 The use of scenarios can be a key way of assessing the risk profile 
of an institution. Rating agency would expect all institutions adopting 
the AMA to use scenarios as a key input into its modelling process. 
 
 
3.3.2 Internal data 

Internal loss data is one of the best indicators of looses in an 
institution as it will accurately reflect the occurrence of historical 
losses in the individual control environment of the institution. Basel II 
framework requires three years of internal data for adoption of the 
AMA, but for the purposes of a rating agency banks should have more 
than three years of such data when making the transition in order to 
determine its ability to mirror accurately the loss profile of a bank. 
The gaps in the data – in terms of diversity and depth – only become 
apparent when they start working with it. 
 
Which losses are recorded? 
Institutions classify different events as losses. All institutions classify, 
at a minimum, accounting losses as losses. However, to be most 
effective from a risk management point of view, ‘economic’ losses 
should be recorded as well. 
 Banks usually apply thresholds to the levels of the losses which 
they wish to record. The principal driver behind this is not to waste 
resources in collecting a high number of small losses. However, it 
must also be realised that this will reduce the reliability of the data in 
evaluating the EL of the distribution, though this may be overcome by 
means of modelling smaller losses. Universal banks have indicated 
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that future expected losses tend to represent only 15%–25% of the 
total loss and so this may not be significant overall. But this will vary 
considerably by business line and event type. In the survey results, 
thresholds tend to be no more than USD10,000 for universal banks. If 
a bank has a threshold significantly above this, the causation must be 
understood; typically it will be a result of the type of business of the 
bank, such as investment banking and other high fee businesses. 
 A loss event is often caused by a combination of factors. This 
creates difficulties in quantitatively assigning losses among 
operational, credit and market risk. For Basel II regulatory 
compliance, if the loss has credit or market components, it should be 
allocated to those capital buckets. However, the event should be 
recorded in the operational risk loss database for management 
purposes. Practically, this makes sense; however it does pose 
problems for the modelling of losses, as not all will be recorded. 
 
Are all losses recorded? 
In many organisations, there is an almost zero tolerance approach to 
operational losses, in contrast to the treatment of losses arising from 
credit or market risk, which are considered a valid cost of doing 
business. This can inhibit the willingness of staff to admit to 
operational losses and lead to reluctance in including them in the 
operational risk loss database. One way of mitigating this problem in 
theory is to reconcile the operational loss database with the general 
ledger. This should be possible for accounting losses, but may not be 
feasible for opportunity costs. Very few banks do this at present, 
citing that the effort needed outweighs the benefits. 
 Other ways to help ensure the accuracy of loss data collection 
include using the audit function (either internal or external) to act as a 
check on the recording process. In addition, there should be a scrutiny 
by management to ensure the reasonableness of the losses incurred. 
This can be linked to a peer group comparison made with reference to 
external data. 
 When evaluating the accuracy of data, attention will need to be 
paid to data collected in subsidiaries. Often, controls in subsidiaries 
are weaker than at the home office; this is a major concern because 
historically, as a result of lower investment in controls, the largest 
operational risk losses have occurred in distant offices. 
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3.3.3 External data 

Expected losses are estimated to be only 15%–25% of the total 
operational risk losses (EL plus UL) for a typical universal bank, so 
internal data alone is never going to be sufficient. 
 
Challenges in using external data 
External data are usually supplied by a data-provider or a consortium 
of banks, each providing, anonymously, their internal data. Data 
providers collect their data from publicly available sources. 
 The main issue with using external data is how to adapt the data 
for use in heterogeneous institutions. There are three aspects to this: 
 
a) mapping the data to the correct business mix; 
b) scaling the data to the size of the institution; 
c) adjusting the data for the control environment at the bank. 
 
Scaling external data is the process of altering the losses seen in one 
institution to the level of potential losses for another institution. Often, 
the size of losses will be related to the size of the institution as this 
will mirror the level of operations and so the level of operational risk. 
However, this need not always be the case, and where it is, the 
relationship may not be linear. For example, will rogue trader losses 
be dependent upon the size of a bank? Or, after a ‘threshold’ has been 
passed, will the losses become very similar for all banks? Indeed, a 
bank may be more vulnerable to losses from its smaller lines of 
business, with smaller revenue streams, because they may not be its 
core businesses and not be as well understood. For instance, a large 
asset management firm may be more likely to suffer a loss from a 
non-core business, such as an insurance subsidiary, because less 
management attention is spent on this area, than from a core business 
such as mutual funds. The ‘scaling’ process needs to include controls 
and qualitative judgement rather than simple scale factors. 
 Heterogeneity of banks extends beyond size. No two banks have 
identical controls, either in design or implementation. One way of 
attempting to mirror the control environment is to shift the expected 
loss portion of the external data to match that of the internal data and 
then to adjust the unexpected loss portion in the same way. This does, 
however, assume that controls over expected losses will mirror those 
of unexpected losses, which may not be the case. Again, this process 
will require qualitative judgement. 
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3.4 Quantification 

In establishing a loss distribution, a bank will often fit a ‘standard’ 
statistical distribution to its losses. Nevertheless one will have to 
account for the fact that the loss profiles will differ for different areas 
of activity. 
 The three main inputs into the quantification process, in 
combination with qualitative adjustments, are internal data, external 
data and scenarios. Different quantitative techniques are often labelled 
as a ‘loss distribution approach’ or a ‘scenario-based approach’, 
depending upon the emphasis given to each. Fitch believes that all 
three tools should be used in a quantitative framework to draw the 
benefits from each. 
 
Loss distributions 
The above approaches help create the basis for generating the loss 
distributions for operational risk. However, the ability to accurately 
determine the level of losses with a 99.9% confidence level requires a 
large number of data points, for which internal data is insufficient in 
most cases. Hence, robust models will pull in data from a variety of 
sources including scenarios and external data. For the unexpected loss 
portion of the distribution in particular, there are unlikely to be a 
sufficient number of data points. 
 
How many loss distributions? 
The end result from a purely regulatory compliance point of view is a 
risk-sensitive approach to the allocation of capital across the bank. 
However, many banks create more distributions. At present, this is 
predominantly at a high business line level, say, the 5–10 key areas of 
the bank, with banks also modelling by event type within those 
business lines. 
 By going to a more granular level greater accuracy will result. 
Banks have so far not aimed for any greater granularity because of: 
a) primarily, the lack of data at these granular levels; b) the costs of 
the exercise; and c) the present lack of precision in the measurement 
processes which reduces the benefit of greater granularity. 
 
Which ‘standard’ distributions are used? 
Standard distributions for generic business lines have not really 
appeared. Similar classes of distributions, that is with general 
characteristics such as being heavy tail or fairly symmetrical, are 
being used between banks, but no consensus beyond this has 
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appeared. It is likely that further movements towards a consensus will 
evolve over time. 
 Banks generally look at operational risk in business lines most 
relevant for their activities. While these can be mapped back to the 
business lines stated in Basel II, this is not the way they are initially 
calculated, and this lack of uniformity may act as a restraint on the 
degree of any consensus. 
 
 

4 Key issues outstanding 

4.1 Exemption for expected losses 

The Basel II accord states that firms need not hold capital for expected 
losses if they can show that the expected loss portion is incorporated 
in the budgeting process. The first method is unlikely to be common 
as it is prohibited under many accounting standards. The second 
method is possible. In theory, banks should calculate the expected 
losses of any product when deciding upon its profitability. However, 
the definition of which losses are expected may differ here. In this 
article, expected loss has been used as synonymous with the statistical 
mean. For business line managers, it may be that they factor in the 
median or mode of operational losses, a level typically lower than the 
mean. Notwithstanding this, major banks should be able to 
demonstrate for credit rating purposes that they are budgeting for EL. 
 
 
4.2 Diversification benefits 

In calculating operational risk, banks collate risk events and the 
severity and frequency of these. If these events are then added 
together, in effect a 100% correlation between the events is implied. 
This means that if one event occurs, all the others will also occur at 
the same time. Clearly, this is not the case. There may be some 
correlation between some events; if an event occurs due to a weakness 
in the control environment, similar weaknesses are present elsewhere. 
However, correlations between some events will be minimal if at all. 
Ultimately these may have to be based on expert judgements, which 
obviously makes the process more subjective and, so, open to 
manipulation. 
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4.3 Home/host 

The home/host issue is primarily one for banks adopting the AMA and 
revolves around whether a bank which has an operational risk 
management system approved by its home regulator can then use the 
framework for its subsidiaries, and, if so, how then to allocate capital 
within the group. Increasingly, banks are internationally active, 
managing on a business line basis rather than geographically. This is 
in contrast with regulators who have geographical responsibilities and 
obligations. It is highly unlikely that banks will generate separate loss 
estimates for each subsidiary because of the costs of doing so, as well 
as the potential lack of data at this level. Although no complete 
solution appear to be possible, for international groups, Fitch assesses 
capital on a group-wide basis. 
 
 
4.4 Outsourcing 

The use of outsourcing by banks has increased substantially, and this 
trend is expected to continue. Increasingly, outsourced functions have 
been pushed to developing countries where operational risk may well 
be higher. It is necessary for banks to determine the operational risk 
associated with this activity. For banks with significant outsourcing, 
analysts must understand how the banks monitor and assess the risk 
the outsourcing company faces and the concomitant risk faced by the 
bank. Outsourcing does not remove the operational risk from a bank, 
it merely changes the source of origination. 
 
 
4.5 Insurance 

Under Basel II, Institutions are eligible to off-set up to 20% of the 
capital requirement for operational risk if they have insurance to cover 
this risk. There has not been a great amount of progress in the 
development of the product offerings of insurance companies able to 
comply with either the Basel requirements or those of banks in being a 
true substitute for capital. The required characteristics for insurance to 
act as a true substitute, such as guaranteed timely payment, may make 
it difficult for such products to be created. To date, the insurance 
companies are reluctant to cover banks’ operational risks under the 
constraints established by the Basel Committee, and so insurance is 
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likely to play only a limited role at least in the immediate future. That 
said, though some credit agencies may be given for less robust 
policies, Fitch would expect an institution wishing to use insurance as 
a substitute for capital to be able to demonstrate that the insurance 
policy meets the characteristics of effectively guaranteed and prompt 
payment. 
 
 

5 Summary and conclusions 
This article has discussed the essential elements of the framework that 
Fitch will use in its assessment of operational risk management 
practices used in the banks it rates. 
 Fitch expects banks to establish an operational risk management 
approach commensurate with their overall risk management standards 
and exposure to operational risk. In the case of larger, internationally 
active banks, and those banks for which operational risk is of greater 
significance, Fitch expects them to nurse at least the ambition of 
moving towards the Advanced Measurement Approach (AMA), as 
defined under Basel II. The agency accepts that this may not be 
appropriate for smaller banks. 
 That said, while Fitch considers quantification of operational risk 
to be important, and that it will have a vital role in assessing the level 
of risk at an institution, it is just one of the components of a successful 
operational risk programme. A logical consequence of this is that the 
achievement of reaching AMA status will not automatically garner 
favour in the rating process. Fitch will also be looking for a robust 
qualitative framework. It is not the most elaborate framework that 
Fitch will favour, but the most effective. 
 Capital requirements under the Standardised Approach (TSA) and 
the Basic Indicator Approach (BIA) are simplistic. Fitch’s analysis on 
institutions adopting these approaches will concentrate on the 
qualitative elements of their operational risk management framework. 
 The lack of specific criteria determining when adoption of the 
Alternate Standardised Approach (ASA) is allowed, and the discretion 
given to national regulators in determining this, creates the potential 
problem of adoption being allowed in one country and not in another. 
Fitch would not expect banks to use this method purely to obtain the 
benefit of a lower capital charge and will look for compelling reasons 
to justify its adoption. 
 The measurement and management of operational risk may have 
had an impetus from Basel II, but should not be considered a 
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regulatory exercise. It should be fully integrated into the management 
of the bank. Importantly, it should be considered when making 
strategic decisions, in the same way as credit and market risks are. 
 Fitch believes a robust qualitative framework is required for 
successful operational risk management. The tools used may differ 
between institutions, and the agency does not seek to prescribe which 
should be used. However, Fitch does believe that the framework 
should involve different levels of management. Input is needed from 
senior management to ensure consistency in the assessment of risk, 
and to give an enterprise-wide view. At the same time, it is often 
business line executives who know best the sources of risk. 
 Fitch considers the collection and analysis of internal loss data to 
be very important for a bank to establish its operational risk profile. 
However, it is not sufficient. In measuring operational risk, Fitch will 
expect institutions to adopt a full range of tools. In particular, internal 
loss data should be complimented by external loss data and scenario 
setting. 
 However, problems do arise in using external data and scenarios. 
For external data, this arises specifically from the scaling of data to fit 
the size, business activities and unique risk environment at a bank. 
Banks will need to demonstrate how they adjust for this. Scenario 
analysis is critical for generating the unexpected loss (UL) portion of 
operational risk losses. However, they are dependent upon subjective 
inputs. Results from scenarios must be independently reviewed by 
senior management. 
 Whilst significant progress has been made in the modelling of 
operational risk, it is still in its infancy. There are no ‘standard’ 
distributions for operational risk, though some progress towards this is 
emerging. The type of distribution chosen can have a significant effect 
on the capital charge and banks will need to explain fully how the 
distributions were selected. 
 The modeling process involves a number of additional subjective 
elements. One of the most important of these is the assumptions for 
the level of correlation between loss events. Due to lack of data, 
empirical verification for the levels of correlation is difficult. Fitch 
will seek to understand how firms calculate this, and the underlying 
assumptions. 
 Outsourcing does not remove the operational risk from a bank. For 
banks with significant outsourcing, banks must monitor and assess the 
risk the outsourcing company faces and the concomitant risk faced by 
the bank. 
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 Finally, Fitch would expect an institution wishing to use insurance 
as a substitute for capital to be able to demonstrate that the insurance 
policy meets the characteristics of guaranteed and prompt payment. 
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Preface 
This final article represents the editors’ synthesis of various issues 
arising from the conference debates. We examine the potential 
efficiencies of technologies first. Then we look at its future usage in 
banking, particularly. Thirdly, some specific payment systems issues 
are explored, and the final section highlights how operational risks 
change through automation and integration. The background 
comprises the continuous interactions between globalisation and 
technologies – each driving the other. 
 
 

1 Potential efficiencies from 
technology 

Efficiencies within the economy derive from the adoption of new 
technologies. This requires development of general purpose 
technologies such as ICT. It has been demonstrated that diffusion and 
use of ICT, provision of ICT, human capabilities and organisational 
capabilities determine economies’ performance.1 Although evidence 
on the contribution of information technology to productivity and 
growth has been controversial one can readily accept the idea that the 
outcome depends mainly on the quality of the investment, 
implementation and management. Indeed, success seems to correlate 
with such soft qualities of the society as overall flexibility and 
adaptability and willingness to delegate authority. 
 To successfully adopt new technologies and production methods, 
further efforts are required in soft technologies at firm-level, ie in 
reorganisation of work and business practices. This means that 
organisational change, restructuring of processes and innovative 
products become integral parts of technology. Change management 
calls for innovative leaders, and a staff that is well disposed to change. 
Therefore investment in training is also needed.2 
 Because society-wide integration of ICT boosts competitiveness, 
what matters for welfare is how widely the benefits from technology 

                                          
1 Eg Rouvinen (2002) constructed a comprehensive e-competitiveness index on the basis 
of these variables. 
2 See also Liikanen (2006). 
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are spread across the society. To what extent can we now talk about 
the digital citizen? Regarding the diffusion of Internet technology, for 
example, high user-cost has been identified as a major constraint in 
many countries. In the European Union in 2004, there were on 
average 442.5 Internet users for every 1,000 inhabitants. Some 
European countries such as Finland could match with the US figure of 
630 users, while Sweden and Iceland outpaced others with 754.6 and 
770 per 1,000 inhabitants, respectively.3 However, Europeans use 
online banking to widely varying degrees. In Estonia, Finland, Iceland 
and Norway adoption rates exceed 70% of Internet users, while in the 
largest EU member states the rates are between 40 and 50% and in the 
southern European countries still lower.4 
 Internet penetration or costs do not seem to be problematic, at least 
for the Nordic corporate sector. With the exception of Norway, the 
Nordic countries are European leaders in the penetration of Internet 
access in Europe. In these countries less than 5% of enterprises have 
no Internet access. In fact, survey results for companies from Finland, 
Sweden, Denmark and Norway point at a highly networked economy. 
Finnish firms seem to experience most positively the impact of ICT on 
the efficiency of business processes. In most other countries, large 
firms are more advanced in electronic business than smaller ones.5 
 Short-run competitiveness of a firm is indicated by comparative 
product prices, quality, market share, profitability indicators (eg 
ROA), and share price. In contrast, long-run competitiveness concerns 
how well a firm performs compared to its peers in developing 
technologies that can be drawn on to generate new products and 
processes and to conquer new markets. Individual companies must 
beat best practices in technology utilisation, innovate, and strive for 
strong positions in international or even global value chains of their 
own industries.6 
 Having said that, one should keep in mind that it is more difficult 
to measure the efficiency of banks and other financial services 
companies – not to mention the financial sector infrastructure – than 
that of manufacturing companies. Analyses based on a variety of 
approaches are valuable in helping us understand that, although much 
inefficiency still exists and there are large differences in efficiency 
between banks and bank groups, European banks have over time made 

                                          
3 Statistics Finland (2006). 
4 Deutsche Bank (2006). According to Hyppönen (2006) some 40 million Americans use 
Internet for personal banking. Harald presented above a view on Finnish developments. 
5 See eg Statistics Denmark (2006), European Commission (2005, 2006). 
6 ADB(2003) and Steinbock (2006). 
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progress in achieving efficiencies. But given the limited increase in 
competition, efficiency gains may be due to an enhanced focus on 
profitability via cost rationalisation. Is there, in fact, a possibility that 
European efficiencies have resulted primarily from hard-to-repeat 
reductions in credit losses? It is crucial to explain what kinds of 
tradeoff choices management have made between reductions in 
(overhead) costs and investments in automation. 
 Various kinds of banks can profit from technology strategies. 
Small, often relationship-based banks can implement innovations that 
substitute for expensive labour and so reduce costs, while the large 
banks can personalise their commodity services via technology and 
thus attain wider margins. ICT facilitates emergence of new 
distribution channels. One can thus assume that technology will 
impact the structure of the industry, as certain types of banks are more 
apt to survive than others, over the longer run. The underlying trend is 
that the number of jobs involving more complex interactions among 
skilled and educated workers who make decisions is growing. Such 
tacit jobs dominate many financial services.7 In such an environment 
ICT sophistication is obviously crucial. 
 As noted earlier, US productivity growth in financial services has 
not yet been matched in Europe, although individual firms have made 
marked progress over the years. Certain estimates show a 20–50% gap 
in productivity. Greater competition could encourage European 
financial services firms to innovate and make full use of the 
opportunities created by ICT, which would raise the region’s 
productivity. One of the key opportunities in boosting productivity is 
enhancing integration of the treasury systems in the corporate sector 
and the banking system via open standards. European banks should 
use of technology to provide value added services and information to 
clients. 
 It is evident that service enhancements can create a competitive 
edge, even in financial services, and payment services can be an 
important input into both an individual bank’s profit account and the 
efficiency of the whole economy. Potential entrance into the payment 
services sector by non-financial institutions should become an 
important factor for enhancing incentives.8 Payments have, indeed, 
become increasingly significant for the economy and European 

                                          
7 Zimmermann and Guzik (1999). 
8 Also in more general terms, a recent study, Pohjola, Koponen and Aro (2006), 
concluded that barriers to entrance to the market should be removed in order to enhance 
competition in the Finnish service sector in general. 
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competition authorities have recently focused on retail banking and 
payment services, based on this consideration.9 
 It is interesting to note that in Latin America some commercial 
banks have begun to approach poor households and microenterprises 
with credit and other services. The microfinance market obviously 
requires a business model very different from the commercial bank 
model. Commercial banks have invested heavily in production 
technology, whereas microfinance revolves mainly around 
networking, communities and personal relations in fulfilling the need 
for reliable information. Notwithstanding this, there is some evidence 
that eg in Central Asia the best service providers, even in this sector, 
have benefited from technology (mostly for risk management 
purposes) and expertise.10 
 
 

2 Banking – what’s over the 
horizon? 

Because very few comparative studies have been done on cost-
effectiveness of ICT in financial institutions (except for consultant 
reviews), one must build on what has worked in practice. 
 Finance is essentially an information intense business, and the 
management in financial institutions may face more demanding times 
than in other industries since inventions and innovations are about to 
become regular occurrences in the information age. This implies that 
transformation will become continuous. IT services companies can 
help banks modernise their operating systems. For this purpose they 
make available various models, ranging from full traditional 
outsourcing to more cooperative approaches, each one of which has to 
be considered as strategic choices requiring careful managerial 
attention. 
 On a global scale, increasing competition is transforming the 
financial services industry, forcing financial institutions to invent new 
streams of products and find ways to cut costs of production and 
distribution. It is evident that communication costs are becoming 
increasingly independent of distance, thanks to technologies such as 
Internet, without negating the importance of physical presence for 
                                          
9 See ECA (2006) and Nordic competition authorities (2006). 
10 Lamberte, Vogel, Moyes and Fernando (2006). Quesada (2006) also highlights that for 
the poor access to deposit and payment facilities is increasingly crucial. 
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certain market sections. This highlights the three main uses of 
technology in the financial sector: new products, production means 
and distribution channels. 
 Shareholders’ demands on non-financial corporate management 
have triggered a wave of new products, which apply a portfolio 
approach and capital efficiency concepts. This creates the need to 
deploy additional skills, especially in the corporate finance area, often 
supported by insurance arms acquired by banking institutions. 
Corporate finance also needs to apply capital market techniques, 
which cannot emerge in a controlled manner without a proper 
technological support.11 
 A survey done by McKinsey consultants12 found that a small 
number of European banks combine superior IT management with a 
sharp focus on the benefits of business performance. The survey found 
that IT spending in the sector varied widely, from 10 to 30% of 
operating costs. Higher levels of IT spending did not increase the 
effectiveness or efficiency of the business. According to the survey, 
the top performers, dubbed ‘effective business enablers’, achieved the 
greatest business efficiency and effectiveness, with a relatively low 
level of IT spending (8% of operating income, compared with an 
average of 12% for all other respondents). Of the 37 banks surveyed, 
14 fell into this category. 
 Typically, the best banks: 
 
• use fewer, but more integrated applications, which reduces data 

errors, in comparison with the typical high IT spender. 
• have half as many data centres (one or two, on average) as the high 

IT spenders do. 
• have stronger in-house IT skills, and so can outsource more 

selectively than the others, and pay attention to timely 
renegotiation of contracts when opportunities arise 

• make applications flexible, centralise important customer data to 
keep profiles in an integrated data file, which enables more 
efficient back-office processes and renders information more 
readily available 

                                          
11 Zimmermann and Guzik (1999). 
12 Bahadur, Desmet and van Bommel (2005). They surveyed 37 retail and wholesale 
banks to see how they manage technology and to identify the IT-management practices of 
the top performers and collected quantitative and qualitative data on the banks’ IT 
spending and staffing levels for internal personnel and contractors. 



 
179 

• spend more of their application budgets on primary processes such 
as executing payments, processing mortgages, or handling 
securities applications 

• spend only 13% on support processes such as human resource 
management, risk, and finance, but spend more on work-flow-
management systems. 

 
In addition, these companies provide customers with easier access by 
making services available through all channels: branch offices, ATMs, 
Internet, telephone. By eliminating paper-based transactions, the 
sector has lowered its processing costs. 
 The survey categorised three banks as ‘heavy IT transformers’ 
who spend almost 15% of their operating income on IT in multiyear 
efforts. Their projects consisted of a major IT consolidation, 
standardisation and post-merger integration efforts, or support for 
business expansion. Their benefits may materialise only several years 
after investment outlay. 
 Modern finance requires understanding of the instruments 
available to structure capital and to management of related risks. 
Banks must create proper procedures that ensure sound risk 
management. Risk evaluation becomes a must, as only it will enable 
efficient pricing. Efficient screening mechanisms of the loan 
applicants can build on internal data mining, credit models or external 
sources. In screening and monitoring borrowers, risk management 
technology quickly becomes a key competency, and technology can 
help combine credit scoring and distance selling, for instance. 
 Securitisation provides another good example. Various techniques 
used in this connection facilitate the creation of totally new products 
for the securities market. They also help banks to provide better 
service to institutional customers via custom-made investment 
products, thanks to issuance of derivatives against their own 
portfolios. Securitisation, however, imposes important requirements 
for core systems, as banks must be able to separate portfolios from the 
rest of their balance sheet for specific servicing by clients or treatment 
under capital adequacy rules. They also need to measure portfolio 
risks quantitatively, eg in order to estimate default probabilities of 
assets to be securitised. 
 Some market participants believe in commoditisation of financial 
products, which entails expansion of securities markets and leads to 
exposure of financial institutions further to competition. 
Commoditisation is also creeping into payment services through such 
initiatives as Single Euro Payments Area (SEPA). Institutions will be 
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tested for their efficiency. Thus they are compelled to develop new 
products carrying bigger margins. 
 
 

3 Payments industry and securities 
markets 

Why would one invest in payment technology? Enhancing economic 
productivity depends to a considerable extent on efficiency of the 
payment and securities settlement market. In fact, it has been argued 
that a significant part of Europe’s productivity growth deficit versus 
the United States is due to inefficiencies in payment processing and 
securities clearing and settlement. A well-designed payment system 
indeed enables commerce to flow efficiently, both within and between 
countries.13 
 The European Union’s effort towards a seamless regional payment 
system has the name SEPA. Until now, payment products have often 
had to be customised in accord with consumer preferences and various 
regulations, both within and between countries, while maintaining 
compatibility across market segments and jurisdictions. Provision of 
payment services has many characteristics in common with typical 
network industries like telecommunications. A fundamental feature of 
networks is that network goods or services exhibit so called network 
externalities. This means that each additional customer adds value for 
the existing customers of the system, so that the larger the network, 
the greater the incentive for new customers to join. Incentives to join 
nascent networks are close to non-existent. In practice, this can be 
seen in the difficulties of start-up payment initiatives based on new 
technologies in achieving a sufficiently large initial customer base.14 
Under these conditions, the opportunities for introduction of new 
technologies are slim and the impact of a general change in 
technology or procedures differs from country to another. 

                                          
13 See Tumpel-Gugerell (2006a, 2006b), referred to also more generally in this section. 
She places market infrastructure among the four basic factors affecting interplay of 
financial development and economic efficiency. 
14 For a more detailed analysis on network characteristics of payment systems see eg, 
Kemppainen (2003), and for their implications in the SEPA process Kemppainen and 
Salo (2006). Similar logic applies to trading and post-trading systems or standards used in 
them. 
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 One might say that current arrangements eg in payment processing 
are past-dependent, ie the initial conditions determine outcome of 
every change initiative, no matter how many they are. This would 
mean that irreversible decisions taken earlier as to eg production 
technology or communication standards lock national economies into 
local payment solutions, so that one can look forward only to minor 
evolutions. An alternative explanation for technology diffusion is that 
of path-dependence, in which irreversibility develops along the path of 
various events. This explains how firms are inclined to gradually 
adopt technologies in the proximity of existing ones. It is easier to 
adopt new technologies that are compatible with the firms’ current IT 
investments and strategies and hence complement current systems and 
routines in boosting productivity. However, the local knowledge base 
and relations lead to the favouring of certain technologies in 
conjunction with customers and suppliers. Markets develop easily 
national user preferences which limit future choices of the players.15 
 These development paths can, however, be redirected by new 
forces that affect markets if players face strong incentives eg in regard 
to rebalancing of costs and benefits or political considerations. But 
even in such circumstances change takes time, as it requires collective 
learning.16 
 The payments business accounts for a considerable share of 
banking industry costs and revenues. In Europe, it generates about a 
third of the costs and a quarter of the revenues. What makes matters 
worse is that we are not dealing only with banks but with economies 
facing important switching costs because non-financial firms, as 
invoicers, have built their production support systems on the 
assumption of technological continuity.17 
 SEPA should enable efficiency gains through a combination of 
better products, better services, and more competitive prices. It should 
also allow pan-European banks to centralise their payments back 
offices and liquidity management. Economies of scale and scope lead 
to sizeable cost reductions. Exploiting technological innovation can be 
an important means of cutting costs, which is a pressing need in the 
                                          
15 Antonelli (2006). 
16 Stoneman and Toivanen (2006). 
17 The view on systems integration varies markedly by country and survey. Koivunen, 
Tapper and Åhman (2005) quote a survey according to which German non-financial 
companies representing 46% of staff had integrated their ICT systems to those of their 
suppliers, against 30% of Finnish and Dutch firms, 20% in Spain and only 6% in France. 
Another survey by European Commission (2006) established a figure of 9% for Germany 
and Spain, 19% for France and 35% for Finland. Spanish, Polish and Irish firms were 
most active in electronic business-to-business markets. 
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payments business faced with eroding profitability. For instance, if 
customers move away from paper to electronic payments, straight-
through processing becomes a reality, even for retail payments, and 
considerable cost savings are possible. Likewise, a proper referencing 
system would enable savings in accounts receivable and credit risk 
management for the non-financial business and public sectors. 
 Barriers to competition also explain Europe’s efficiency deficit. 
For example, a study on the Finnish service sector concluded that 
competition could be promoted by eliminating barriers to market 
entry.18 Because of the importance of national differences in consumer 
behaviour, regional standardisation is needed in order to fully exploit 
the technological possibilities that make entry from abroad more 
realistic. It is generally recommended that businesses involve all their 
stakeholders in innovations, especially when ramifications may be 
wide. The same should apply to the banking sector. Regulatory steps 
may be necessary if the market cannot agree on standardisation. 
Notwithstanding the high stakes, one must avoid overregulation that 
would reduce the efficiency of competition. 
 Consolidation between stock exchanges is a good example of 
technology-driven globalisation. Big exchange operators are going 
global, as evidenced by eg the New York Stock Exchange’s attempt to 
buy Euronext, the European operator of exchanges. Common 
technologies in several exchanges would enable efficiencies internally 
and with broker-dealer customers. Further recognition of the potential 
of technology was inherent in Singapore’s 2006 claim that the 
ASEAN19 securities markets could be boosted by establishing a single 
central securities depository. However, political and regulatory 
barriers may inhibit realisation. The apparent failure of Deutsche 
Börse’s attempt to conquer America alone, despite its long experience 
in technology, illustrates the limits of production technology when the 
network externalities of trading and clearing systems are 
overwhelming. The costs of switching from one system to another and 
transition costs between technologies seem to be important, especially 
for market infrastructure. 
 
 

                                          
18 Pohjola, Koponen and Aro (2006) did not, however, study financial services 
specifically. 
19 Association of Southeast Asian Nations groups Brunei, Cambodia, Indonesia, Laos, 
Malaysia, Myanmar, the Philippines, Singapore, Thailand and Vietnam. 
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4 Operational risks 
To the extent that use of technology means use of IT by substitution of 
labour, and achieving economies of commoditisation and scale while 
also rendering firms incapable of resuming operations in the event of 
system failure or loss of data, firms will need to effectively manage 
operational risks. These risks are substantially altered when 
automation and outsourcing increase. 
 The significance of operational risk has been recognised in the 
new capital adequacy framework, in which prime banks are assumed 
to apply the most sophisticated analytical methods. The focus of 
attention is on certain risks of fraud or procedural errors which may 
have long life spans and may lead to severe financial losses for the 
bank itself. But, with further integration of corporate and bank 
systems, error events in the latter are likely to spill over more directly 
to the economy at large. Without proper focus on these risks, the 
market may encounter the reality check of plummeting service levels 
and recurring large scale operational failures. 
 Contagion and concentration on operational risks are even more 
crucial for the market infrastructure represented by payments systems 
and securities clearing and settlement systems. Failures here could 
incapacitate private citizens through delayed salary payments or the 
inability to use one’s account balances for day-to-day purchases. This 
could even cause a stir at the political level, which is why public 
authorities are interested in such things as retail payments. 
 Infrastructure underlying financial markets is also under 
tremendous pressure to harmonise, integrate and eventually 
consolidate. Euroclear, one of the key players in the supporting 
services provided for global securities markets, is not the only market 
infrastructure operator that is consolidating its systems. Similar 
initiatives are seen among the central securities depositories in the 
Nordic and Baltic region by operators like NCSD and OMX. Likewise 
exchange operators are harmonising their system platforms and 
operating their systems centrally for several trading places. The trend 
seems to portend global 24-hour marketplaces. SEPA will over time 
concentrate retail payments in EU, EEA and Switzerland into a small 
number of payment systems. 
 Most European central banks will also abandon national RTGS 
systems for large value transactions and consolidate the infrastructure 
of the euro in TARGET2. The Eurosystem is also intrigued by the 
potential of technology to innovatively concentrate settlement of Euro 
area securities depositories in a single system. The concept under 
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development has been named TARGET2-Securities.20 One must just 
bear in mind that the flip side of intensified concentration is the 
possibility of raising the criticality of the remaining systems. 
 As a result of the integration developments outlined above, it will 
be necessary to ensure that risk managers responsible for these 
fundamental infrastructures keep up to date and, attend to the 
continuity of these systems, and see to it that they effectively serve the 
needs of the economies involved. Oversight expectations of the 
Eurosystem21 place certain requirements on payment system 
participants, in recognition of the fact that their technical problems 
could hamper smooth operation of the entire system and that in severe 
situations they may become liquidity traps for the other system 
participants. System operators are expected to assess the extent to 
which communication arrangements for handling crisis depend on 
proper functioning of the public switched telephone network and to 
minimise dependency on a single technical solution. 
 Experience shows that failures of hardware or software supporting 
communication networks are frequent, but many crisis scenarios 
involve large scale damages caused by failure of SWIFT or 
telecommunication networks. But the scenarios may be extended to 
potential destruction of operating sites as a result of accidents or even 
terrorist attacks. Bank of Finland has developed a simulator that 
enables stress-testing of such transactional processes. Central banks as 
overseers of market infrastructure appreciate the insight that 
simulations can provide regarding various risk scenarios. The 
importance of speed of changes in the IT market also feeds into 
management of operational risks. 
 Visionary banks build operational platforms either in the home 
market or in low-cost countries and use them to support operations 
across a number of markets and to integrate acquisitions. For example, 
since natural disasters are more frequent in Asia than eg in the Nordic 
region, crisis management plans have to respond to this vulnerability 
for the concerned firms. It is crucial that large, especially globally 
active, companies identify trigger points for activation of anomaly-
management procedures, which may escalate to crisis management 
organisations, but should initially ensure that the firm adjusts its 
operations smoothly even to less severe disturbances. Commitment to 
continuity of services should be a key concern of any client of a 
service provider. 

                                          
20 For an initial description see ECB (2006b). 
21 ECB (2006a). 
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 In the conference we learned that operational risk can not be 
managed centrally, as banks do with in most other risks. But the 
management policies are determined at the group level. In doing this 
one needs to understand organisational interdependences through 
various steps of the business processes, as seen by the customers. 
 Finally, we come to the conference feedback. We were asked to 
analyse some additional aspects of our topic, particularly the 
following: 
 
• Do the new developments give rise to new risks? 
• Is there a risk of technological lock-ins and potential market 

failure? 
• Is there anything in this development that regulators should be 

concerned about, or should we promote all technological 
development? Do supervisors have enough skills and resources to 
keep up with developments? 

 
We believe that the lock-in issue was addressed sufficiently above in 
the context of changes allowed by SEPA. However, it should be 
pointed out that it is possible that the real danger lies in a kind of lock-
out that would block the emergence of competitive technologies due 
to certain externalities. These issues have already been focal points for 
competition authorities, whereas contagion has commanded the 
attention of central bankers for years. 
 To us it is self-evident that public authorities will struggle when 
keeping up to date on the opportunities and risks of various 
developments in technology. Market players are innovative eg in 
finding least-cost sourcing solutions. In order to avoid unintentional 
opposition by authorities to advanced utilisation of technology they 
will have to gain a fairly deep understanding of these sophisticated 
arrangements or be able to rely on external evaluators. The public 
sector also needs to assess new developments from the standpoint of 
maintaining national crisis prevention capacities. This requires 
cooperation between various authorities in each country and across 
borders. We believe that the market also has an interest in educating 
authorities in a forward-looking manner. The November 2005 
conference and this book will hopefully produce some momentum in 
that direction. 
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