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This book consolidates several years of research and provides readers with 
a novel and comprehensive analysis on business models in banking, essen-
tial to understand bank businesses pre- and post-financial crisis and how 
they evolve in the financial system. A new definition of a business model 
based on a n asset-liability approach is provided and tested using a cluster-
ing methodology applied to large datasets in banks of Europe (32 coun-
tries), US and Canada (and credit unions). The banks business models 
(labelled as “BBM”) identified are comprehensive, stable, comparable, 
updated annually and can serve for financial stability assessment and regu-
latory and resolution purpose.

The BBM datasets contain the business models indicators for banks in 
Europe (32 countries), US and Canada. The datasets containing the BBM 
outputs generated from the estimations and other constructed indicators 
that serve for the financial stability assessment will be made available to 
allow researchers to use it and integrate it in their research and policy 
analysis. Moreover, this book offers a unique analytical framework using 
the BBM analysis, complementary to the size and ownership structure 
analysis to assess performance, risk, response to regulation, resolution and 
systemic risk in banking pre- and post-financial crisis.

This book also provides regulators, supervisors and market participants 
with a comprehensive analytical framework and analysis to better under-
stand the nature of risk attached to each bank business model and its 
contribution to systemic risk throughout the economic cycle.

This book will also guide postgraduate students on banking and finance 
delving into this topic.

Preface
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The BBM data and research will be available on an online platform 
(www.BBM research.com). It will make available the list of indicators and 
their coverage rates, the methodologies used, the BBM codes and compu-
tations per bank, country and year. The BBM will be generated annually 
and published to promote research on this topic.

London, UK Rym Ayadi
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CHAPTER 1

Introduction

Prior, during and in the aftermath of the Great Financial Crisis (GFC), 
banking has been undergoing fundamental changes. Following the major 
fallouts of large banking groups—in particular those with excessively risky 
business models, combined with the trillions incurred in losses and a 
wave of taxpayers-funded bailouts—a wave of re-regulation was under-
taken to restore eroded market confidence and to safeguard financial sta-
bility. This led to major restructuring and waves of deleveraging, 
consolidation and emergence of new forms of finance with fundamental 
implications for the future of the financial intermediation.

In this changing context of evolving market structures and financial 
regulations, the bank business models (BBM) analysis emerged as a policy 
tool to better understand the nature of risk attached to banks and the rela-
tive contribution to each identified business model to systemic risk 
throughout the economic cycle.

The business models analysis for regulatory purpose was first introduced 
by Ayadi et al. (2011) in an initial attempt to screen and identify the busi-
ness models of 26 European banking institutions and to assess their 
performance between prior and during the GFC, between 2006 and 2009. 
The exercise permitted a precise understanding of the balance sheet struc-
ture of banks and applied a data-driven simple clustering analysis to iden-
tify the business models of a small number of banks for regulatory purpose. 
The identification method showed the existence of three bank business 
models and indicated that the retail banking model has fared better 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-02248-8_1&domain=pdf
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through the crisis in terms of performance, compared to the other identi-
fied business models, namely investment business model and wholesale 
business model, which displayed very risky behaviour before and during 
the financial crisis years. Business models analysis also proved to be rele-
vant in that it demonstrated the unsuitability of the one-size-fits-all Basel 
regulatory requirements. In a subsequent research work by the same 
authors, Regulation of European Banks and Business Models: Towards a 
New Paradigm, Ayadi et al. (2012) shed light on the limitations of the 
Basel Tier 1 capital ratio and, hence, the Basel II risk-weights system 
and not only recommended the inclusion of a legally binding leverage 
ratio to tackle these regulatory limitations but also confirmed that regula-
tory requirements (capital, liquidity and leverage) should be adapted to 
bank business models to ensure they are better aligned with the underly-
ing risk profiles of the different business models of banks. The authors also 
suggested an annual monitoring exercise of bank business models to bet-
ter understand their evolution within macro- and micro-economic con-
texts. To test the relevance of this approach, the first pilot exercise on 
monitoring the business models of 147 banks in Europe was released in 
December 2014  in Ayadi and De Groen (2014). For the first time, a 
diverse dataset of banks of differing sizes and ownership structures was 
analysed using an easy applicable clustering methodology to identify busi-
ness models and a new analytical framework was used to assess business 
models that included performance, risk and response to regulation. The 
findings reinforced previous conclusions and prepared the ground for 
more generalisation with larger datasets and more countries. In January 
2016, a more comprehensive monitoring exercise was launched (Ayadi 
et al. 2016), which extended the sample from 147 banks to 2542 banks in 
32 European countries, covering more than 95% of total assets of the 
European Union plus European Free Trade Association (EFTA) countries 
from 2005 to 2014 and accounting for 13,040 bank-year observations. 
The European Bank Business Models Monitor attempted to address the 
diversity of bank sizes and ownership structures in European countries 
and, hence, identify the response function of each business model in a 
crisis situation. In 2017, the same exercise was extended to US (Ayadi 
et al. 2017) and Canada (published in this book) to test whether the BBM 
analysis concept and approach can be used in other countries. The BBM 
research team will continue updating the dataset and expanding the data 
collection to other regions in the world thanks to a novel and broad 
 definition tested and adopted to define a business model in banks (and 
other similar institutions such as credit unions).

 R. AYADI
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The datasets and annual BBM analysis will be open access for research 
purposes (www.BBM research.com).

This book reviews the reasons and the process, describes the datasets in 
Europe, US and Canada, and details the methodology, computations and 
analysis used to develop the BBM analysis framework. It explains the rel-
evance of this new framework for financial stability assessment and 
future of regulation and resolution.

First, it provides an overview on the evolving role of banks in the finan-
cial system—with a focus on why banks changed their business model over 
the past decades and how the economics literature explained it. Second, it 
proposes a definition after reviewing the literature on business models and 
banking and describes the datasets collected in Europe, US and Canada 
and the methodology used to identify business models in banks (and in 
credit unions in US and Canada subject to data availability) based on the 
book author’s past and ongoing research. Third, it explains how the busi-
ness models analysis can be a tool for financial stability assessment and can 
serve as a pillar for the future of regulation and resolution. Fourth, it pro-
vides the BBM assessment including the links with ownership and organ-
isational structure and size, the migration of business models, the 
assessment of performance and risks, and how different business models 
respond to the exiting one-size-fits-all regulation and resolution using 
comprehensive datasets of banks in Europe, US and Canada.

The book is organised into 12 chapters and 7 appendices. Following 
the introduction, Chap. 2 delves into the reasons why business models in 
banks evolved as they did prior and in the aftermath of the GFC and pro-
vides key explanations from the literature on banking from economics and 
policy perspectives. Chapter 3 provides a novel definition of business mod-
els in banks after reviewing the literature on business models and banking 
and explaining the business model concept relevance to better understand 
what banks do. Chapter 4 describes the datasets of banks in Europe, US 
and Canada (and credit unions when data is available) studied and the 
methodology employed to identify business models in banks (and credit 
unions). Chapter 5 describes how business models in banks can be used in 
financial stability assessment. Chapters 6, 7, 8, 9, 10, and 11 offer the 
analysis on the interaction between business models, ownership, organisa-
tional structures and size, the analysis of migration of bank business 
 models, the assessment of performance and risk and the response per bank 
business model to regulation and resolution. Finally, Chap. 12 concludes.

Most of the appendices provide supporting technical information about 
the banks surveyed and the methodology used.

 INTRODUCTION 
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CHAPTER 2

Changing Role of Banks  
in the Financial System

Several decades prior to the Great Financial Crisis (GFC), the structural 
features of banking and finance evolved, producing major changes on how 
banks and other financial institutions operate in the financial system 
domestically and worldwide. The traditional role of banks in the economy 
evolved from the traditional intermediation approach to a one-stop 
shop, in which banks offer a wide range of financial services, enhanced by 
a widespread wave of financial innovations. Banks and financial markets 
became more closely linked and integrated, which led to increasing sys-
temic risk. More recently, financial technology (so-called Fintech) has 
created further disruptive forces and new risks in the financial industry 
that are yet to be explored in the upcoming decades.

This chapter exposes the evolving traditional role of banks which 
embraced the “financialisation” trend that led to a fundamental transfor-
mation of their original business model, and second it provides a literature 
review on the explanatory factors of this process of financial transforma-
tion, in particular the reasons why banks chose to diversify their activities 
and funding strategies.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-02248-8_2&domain=pdf
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2.1  Changing Role of Banks

Traditionally, banks have performed fundamental economic roles, mainly 
as liquidity providers, maturity transformers, risk managers and financial 
innovators. Depending on how properly they perform these roles during 
the macro-economic cycle, they either become shock absorbers or on the 
contrary shock originators.

Banks traditionally have information, risk analysis and monitoring 
advantages, which enable them to solve asymmetric information problems 
and hence mitigate adverse selection and moral hazard. Banks accept 
deposits and utilise their comparative advantages to transform deposits 
into loans. The bank accepts the credit (default) risk, holds the asset on its 
own balance sheet, monitors its borrowing customers and holds appropri-
ate levels of capital to cover unexpected risk. It also effectively “insures” its 
loans internally through the risk premia incorporated into the rate of 
interest on loans. In this process, the bank offers an integrated service in 
that it performs all the core functions in the financial intermedia-
tion process.

Over the decades prior to the GFC, banks increased substantially their 
role of in the financial intermediation process. They become active players 
in the financial markets globally not only in the assets side via lending and 
investing short and long term but also on the liability side becoming more 
than ever active in the global interbank market and issuing short and 
long- term liability. They acted as insurance contracts sellers and buyers for 
risks of others and their own via the credit derivatives contracts. The rapid 
growth and overall size of banks in the economy became visible domesti-
cally, regionally and even globally. Beyond size, the leverage and intercon-
nectedness of banks increased which led to blurring the traditional role of 
banks. This is coupled with the frenetic pace of financial innovation, some 
of which were used to optimise the minimum capital ratios required for 
the soundness of the banking sector. More recently, banks and other 
financial institutions are racing to benefit from the impressive financial 
technology wave that is already disrupting the traditional business mod-
els of banks.

In 2011, Ayadi et al. (2011) provided salient features of the process of 
increasing role and dominance of finance over the economy, a process 
known as “financialisation”, which was due to several factors leading up 
to the GFC.

Ten years after the GFC these characteristics are only reinforced.

 R. AYADI
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On the one hand, banks became and continue to be large players in the 
financial markets encouraged by the following interaction between 
demand and supply factors:

 1. For many years, the macro-economic (i.e. a monetary policy that 
managed relatively low inflation leading up to a low interest rate 
environment) and regulatory (i.e. light-touch banking regulation 
environment) and the collective euphoria towards the frenetic race 
to returns of the pre-crisis years led to increase both the demand for 
loans and other financial products and the willingness of banks to 
meet that demand to maintain an upward cycle.

 2. In the absence of a globally agreed leverage regulation till today, 
banks drove leverage to its highest levels and ensured that the capital 
consumption was minimised. The excess leverage and under- 
capitalisation led (and continue to lead) banks to expand faster and 
taking higher mispriced risk that is not backed by adequate levels of 
capital. This has increased the supply of loans and financial products 
that under-price the risk.

 3. Banks reached high levels of profitability, which coupled with low 
cost of capital created further incentives for banks to continue driv-
ing the wave towards higher profitability with a fundamental mis-
pricing of risks.1 This process has provided incentives to all banks 
and non-banks active in the financial markets to further develop and 
grow to capture profits.

On the other hand, the increasing role of the interbank market has 
increased the exposures of banks to each others. Adding to this, the glo-
balised nature of banking and finance and financial openness largely facili-
tated the free movement of capital and propagation of crises when they 
occur. When the macro-economic conditions were favourable, liquidity 
was abundant, which creates the false perception that liquidity is indefi-
nite. On the opposite, when the macro-economic conditions deteriorate, 
then the liquidity evaporates and the confidence erodes.

1 Due to the nature of the competitive environment at the time, banks adopted more 
short-term strategies to maximise the rate of return on equity. In turn, profitability was 
enhanced not by superior banking performance, but by banks raising their risk threshold and 
moving up the risk ladder without backing it by adequate level of capital. Internal reward and 
bonus structures created a bias towards short-termism and also towards excess risk-taking 
(Llewellyn 2010).

 CHANGING ROLE OF BANKS IN THE FINANCIAL SYSTEM 
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Each of these factors, both individually but especially in combination, 
created sufficient conditions for an overexpansion of banking activity and 
an artificially enhanced role of banks and other non-regulated financial 
institutions in the intermediation process in the upward trend of the 
macro-economic cycle.

Additionally, there were fundamental structural factors that aided the 
process of transformation and hence to these developments:

 1. Since the early 1990s was the sharp rise in the pace of financial inno-
vation, and especially in the use of credit derivatives designed to shift 
credit risk away from loan originators. This shift reduced the incen-
tives of banks to screen and monitor their borrowers, which once 
were their raison d’être. The original incentives of banks have been 
altered. In the past, banks originate, underwrite risk and they man-
age it till maturity. With credit derivatives and particularly credit 
derivative swaps,2 banks had little incentives to monitor the risks 
they underwrote till maturity.

 2. The nature of bank risks also changed. Securitisation and other 
credit derivatives were designed specifically to shift credit risk and, 
for some years, they did just that. However, they also changed the 
nature of risk and, in particular, transformed credit risk into liquidity 
risk (buyers of the securities issued to purchase securitised assets 
from banks being unable to trade them), then into a funding risk 
(the securitising banks being unable to either sell assets at other than 
fire-sale prices or roll-over maturing debt), and ultimately into a 
solvency risk. The latter arose because banks were unable to sell 
assets in order to continue funding their securitisation programmes.

 3. In the pre-crisis period, there was a massive rise in the volume of 
trading in complex, and sometimes opaque, derivatives contracts, 
coupled with the emergence of major trading platforms that made 
possible massive trading volumes.3 Banks became exposed to capital 
markets and securities trading risks that they did not themselves 
manage or sometimes truly understand. In addition, over time, 
banks’ holdings of liquid assets fell and their reliance on wholesale 
markets for liquidity and funding requirements increased.

2 See Ayadi and Behr (2009).
3 The Bank for International Settlements (BIS) has estimated that the notional amounts 

outstanding of over-the-counter (OTC) derivatives contracts to be USD 595 trillion at end 
of June 2018, an overall equivalent amount of USD 596 trillion at end of June 2007 before 
the fallout of Lehman.

 R. AYADI



9

 4. Another equally important feature that emerges from the previous 
one is the more market-centric structure of financial systems, which 
implied a rise in the role of financial markets relative to institutions 
in the financial intermediation process. Furthermore, banks and 
markets became increasingly integrated (Boot and Thakor 2009). 
One of the many implications of this trend was that losses incurred 
in markets were at times translated into funding problems for banks. 
Furthermore, financial systems became more susceptible to market 
shocks, particularly in a continuous increase in interconnectedness 
and network externalities.4

 5. The network externalities and the increasing connectedness of finan-
cial institutions with each other and with markets increased sharply 
in the years prior to the GFC. In the process, banks became exposed 
to capital market risks that they did not themselves manage or, in 
some cases, even understand. This increased connectedness meant 
that the number of banks that became potentially “systemically sig-
nificant” increased. The increased connectedness arose through 
many channels, including, inter alia increased exposures in the inter-
bank market, banks buying credit risk-shifting instruments and 
other derivatives issued by other banks, all banks trading in the same 
instruments and the reduced systemic diversity as banks adopted 
similar business models.

4 Haldane (2009) defines the network as being both complex and adaptive: complex by 
virtue of the many interconnections within the network, and adaptive in that behaviour is 
driven by the interactions between optimising agents. He describes trends in the network as 
increased connectivity, there being a small number of hubs with multiple spokes, and the 
average path length within the network became shorter over time, leading to a small number 
of degrees of separation between countries and institutions. As a result, comparatively small 
shocks can have large systemic implications. Several factors contributed to the rise in network 
externalities, including the enhanced trading in derivatives (and credit derivatives in particu-
lar), the growing links between instruments and institutions, the increased globalisation of 
finance, the trend towards deregulation, banks diversifying into a wider range of business 
lines and into securities trading in particular, the growing homogeneity of banks in their 
business models, and the greater use by banks of wholesale market funding. Each of these 
trends had the effect of increasing the degree of connectedness between institutions and, as 
a result, the potential power of network externalities. Increased connectivity also complicated 
the monitoring of indirect counterparty risks. While bank A may be able to monitor its indi-
vidual exposure to bank B, it becomes increasingly complex when bank B has a multitude of 
exposures within the network via derivatives and contingent liabilities, as this gives rise to 
indirect counterparty risks originating elsewhere in the network.
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To complete the picture, largely unregulated “shadow banks”, such as 
hedge funds and structured investment vehicles (SIVs) emerged as major 
new players in the financial intermediation process (Tett 2008) with all the 
risks and new sources of instabilities they bring.

As a consequence, banks developed new business models and moved 
away from their traditional model of “originate-to-hold” and “screen 
and monitor”, whereby banks issue loans and hold the risk in their books. 
The emergence of new business models focused largely, though not 
entirely, on new credit risk-shifting instruments and market activities on 
the assets, liability and off-balance sheet.

In the years leading up to the crisis, the balance sheet structure of banks 
transformed and several trends in bank business models emerged:

• Banks increasingly diversified into more lines of business activity, 
some of which had previously been prohibited by regulation, such as 
trading and propriety trading.

• Securitisation of loans became a central business strategy for many 
banks and this securitisation was transferred in conduits with no 
public information on them.

• Investment and trading activity increased sharply, and the proportion 
of traded assets in the total balance sheet rose substantially in 
many cases.

• Banks reduced their holdings of liquid assets as they developed 
greater access to wholesale funding markets, which made their debt 
liability riskier to match with equally risky assets.

• The extent of maturity transformation also increased sharply as 
greater use was made of short-maturity money market fund-
ing sources.

• An increased dependency developed on wholesale and money mar-
ket funding, which increased the dependency on interest 
rates policies.

These business alterations to the traditional model of the banking firm 
meant that banks were no longer required to perform all the functions in 
the bank intermediation process. Banks stopped behaving in the tradi-
tional way as market-makers in credit risk and, in effect, came to act as 
brokers in credit risk between ultimate borrowers and those who either 
purchased asset-backed securities or who offered credit derivative insur-
ance. Beyond the balance sheets of banks, which become ever more 
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diversified towards market activities, the off-balance sheet became ever 
more important and relying on the balance sheet only do not longer pro-
vide the real picture of banks’ activities.

2.2  liteRatuRe on the Changing Role of Banks

The literature provides several reasons why banks may choose to diversify 
their business models instead of specialising in a narrow range of activities.

This was the building block of the diversification argument summarised 
in Ayadi et al. (2011) in their first research attempt to screen the business 
models of banks in Europe. First, the informational advantage: by provid-
ing a service, banks gain valuable information on their clients that might 
provide advantages in the provision of other services (Sharpe 1990; 
Diamond 1991; Rajan 1992). Second, the diversification benefit and 
reduction in risks: by engaging in a wide range of activities, banks may also 
reduce their risks through diversification and economies of scope 
(Diamond 1984). Lastly, the competitive struggle: as regulatory reforms 
diminish competitive inequalities, banks with different models compete 
with one another, providing incentives to offer a broader range of prod-
ucts to their customers. Many banks have also adjusted their business pro-
files to reflect changes in the demographic structure of their retail 
client base.

Additionally, in Europe the 1999 Financial Services Action Plan 
(FSAP) provided a minimally harmonised regulatory environment for 
banks and other financial institutions to operate. This has created a new 
competitive environment for banks to become one-stop shop institutions 
that offer all types of financial services with no restrictions.

Although diversification may prove beneficial to the bank, it may also 
endanger social welfare. A typical bank-client relationship can harbour a 
variety of conflicts of interests, providing informational advantages to 
banks vis-à-vis the market. For example, first-hand information on bor-
rowers may enable a bank to extract monopolistic rents to “lock-in” the 
customer to its services in the future (Sharpe 1990; Rajan 1992). These 
incumbent advantages may hinder competition in the market by acting as 
barriers to entry (Dell’Ariccia et al. 1999; Marquez 2002). Alternatively, 
confronted with exclusive information about the financial health of their 
clients, banks may underwrite a troubled firm’s securities despite known 
risks, in an attempt to secure the repayment of earlier loans (Kanatas 
and Qi 1998).
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The potential for conflicts of interests underlines the modern versions 
of the arguments raised against the “universal banks” in the aftermath of 
the Great Depression. The US Glass-Steagall Act of 1933 imposed such 
a separation or a “firewall” between the securities and commercial (retail) 
activities of banks. In the years that followed, some of the European coun-
tries also imposed similar restrictions to limit the emergence of universal 
banks. The repeal of the Glass-Steagall Act in 1999 and the initiatives in 
the EU in the 1980s and 1990s, most notably the Second Banking 
Directive (1989/646/EEC), have been the main drivers for the re- 
diversification of the banking models on both sides of the Atlantic.5 As a 
result of these developments, the banks have turned increasingly to non- 
interest income sources and non-traditional activities. Moreover, the low 
interest rate environment also provides incentives to banks to diversify 
their income streams from intermediation activities.

Whilst diversification of individual banks might seem to reduce their 
overall risk and may be one of the central motives, there is also a systemic 
dimension to consider as this might make the system as a whole less diver-
sified. Andy Haldane (2009) of the Bank of England suggests that as 
banks diversified into each others’ traditional areas, and most especially 
into the capital markets business, the system became less diverse and, 
therefore, potentially more vulnerable to common shocks. Furthermore, 
the diversification of banks into derivatives trading also has a systemic 
dimension. Many commentators (and central bankers) argued before the 
crisis that credit-risk-shifting derivatives should make the system less risky 
because risks were spread more optimally. However, this seems not to have 
been the experience during the crisis. Rajan (1992) has suggested that 
these new instruments might have made the system less vulnerable in the 
face of small, uncorrelated shocks, but more vulnerable to large, corre-
lated shocks.

The recent deregulation drive was supported by arguments to allow banks 
to achieve more favourable economies of scope and better diversification of 

5 The diversified banking model reappeared in Europe prior to the Second Banking 
Directive of 1989. The Directive and the accompanying regulations have only harmonised 
the legal and regulatory framework applicable to all types of banks. In an attempt to enhance 
integration within the EU’s internal market, the single banking passport was introduced, 
facilitating cross-border businesses and introducing common regulatory and supervisory 
standards. The regulations have nevertheless enhanced the expansion opportunities of EU 
banks, both geographically and in scope.
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risks (Barth et al. 2000).6 The arguments were largely backed by evidence 
that failed to show substantial differences in the quality of securities under-
written by the universal banks and specialised investment houses (Kroszner 
and Rajan 1994; Puri 1994).

How does the universal banking model fare in terms of risk-taking, 
performance and efficiency in the light of recent evidence? A number of 
empirical studies have addressed this question. The common finding is 
that although diversification may expand the range of opportunities, these 
benefits may be more than offset by the costs from increased exposure to 
volatility (DeYoung and Roland 2001; Stiroh 2004, 2006; Stiroh and 
Rumble 2006). Focarelli et al. (2011) show that securities underwritten 
by universal banks are riskier than those underwritten by specialised invest-
ment houses. The authors, however, argue that the increased risk-taking is 
due to an attempt to expand market share, and not conflicts of interest. 
Others have found that although diversification may enhance market valu-
ations, expanding banks hold much less capital and engage in more risky 
activities (Demsetz and Strahan 1997; Baele et al. 2007; Demirgüç-Kunt 
and Huizinga 2010b).

An important development in the banking sectors in most developing 
countries since the 1990s is the rapid growth of securitisation and struc-
tured products.7 In a nutshell, securitisation allows banks to pool their 
risky assets and sell them to outside investors, potentially transferring the 
associated credit risks to the markets.8 Traditionally, the growth in these 
transactions has been justified by the mutual benefits they offer to both 
investors and originators. From the point of view of the investors, buying 
the products has been attractive due to the diversification benefits—as 
long as the products are not correlated with other holdings. From the 

6 The discussion on the separation of banks’ activities resurfaced in the midst of the finan-
cial crisis in the US during the deliberations for the Dodd-Frank Wall Street Reform and 
Consumer Protection Act. The original proposal, endorsed by President Obama in January 
2010, contained the so-called Volcker rule which would have prohibited banks from engag-
ing in purely proprietary trading and put severe restrictions on owning or investing in hedge 
funds or private equity funds. A much watered-down version of the bill was enacted in June 
2010, which allowed banks to engage in a broader range of proprietary trading activities.

7 As argued in Duffee and Zhou (2001), among other structured products, credit default 
swaps can also be used for the purpose of transferring risks to other investors.

8 See Neal (1996) for an early discussion on the use of structured products for controlling 
credit risk. See also Brunnermeier (2009, pp. 78–82) for a concise description of securitisa-
tion and other structured products.
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lender’s perspective, the transaction eliminates exposure to risks and, in 
the case of regulated entities, reduces required capital charges.

The benign view of securitisation and structured products has been 
challenged during the 2007–2009 financial crisis. To summarise, the ris-
ing popularity of these transactions has led to a “flood of cheap credit” 
and growth of an interconnected institutions that are not regulated, or 
“shadow banks” (Brunnermeier 2009; Pozsar et al. 2010). A particularly 
critical argument has been the effect of securitisation on credit standards. 
Since most credit risks are borne by outside investors, banks had little 
incentive to properly screen (and monitor) loans.9 There is mounting 
empirical evidence that credit standards were indeed incrementally low-
ered in the US prior to the crisis (Mian and Sufi 2009; Keys et al. 2010). 
There are also questions concerning the extent to which the originators 
were able to offload their risks. Although the special purpose vehicles 
(SPVs) are, at least in theory, legally separate entities, the originating insti-
tution nevertheless had substantial exposures from the liquidity enhance-
ments and forms of retained interests (Gorton et  al. 2006). Indeed, 
originating institutions have taken a substantial part of the losses during 
the crisis, achieving “securitisation without risk transfer” (Greenlaw et al. 
2008; Shin 2009; Acharya et al. 2010a). According to these arguments, 
structured products are attractive because they allowed the originating 
institutions to expand their balance sheets while reducing their capital 
charges, potentially facilitating regulatory arbitrage.10

A parallel development to the diversification of banking activities has 
been the diversification of funding strategies.

Over the past few years, many banks have reduced their reliance on 
traditional retail depositors and turned to short-term funding in the inter-
bank and wholesale markets. In essence, short-term funds allow banks to 
manage their balance sheet sizes actively in a highly pro-cyclical manner 
(Adrian and Shin 2008, 2010). In this manner, the diversification of fund-
ing strategies is an offshoot of the increasing trading activities. For banks 

9 The concern that securitisation may lower credit standards is not new. Gorton and 
Pennacchi (1995) model a bank’s choice between holding loans and selling them, focusing 
on the potential for moral hazard. They conclude that if the banks hold a certain fraction of 
the securitised loans (or provide limited recourse), then the moral hazard problem could be 
partly mitigated. See also Ayadi and Behr (2009) for a similar argument for the credit deriva-
tives markets.

10 See also Jones (2000) on the potential use of structured products and derivative transac-
tions for achieving regulatory arbitrage.
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that engage heavily in trading, when the value of mark-to-market securi-
ties increases, their equity also increases. The institutions use this “surplus 
capacity” to expand their balance sheets even further by borrowing and 
issuing new securities. Repurchase agreements (repos) and reverse repur-
chase agreements (reverse repos), in which a financial institution sells a 
security (or buys it, in the case a reverse repo) to buy (or sell) it back later, 
are extremely suitable for this purpose. Institutions may also expand their 
activities and borrowing through the use of off-balance sheet special 
purpose vehicles (Acharya et al. 2010b).

The literature provides divergent views on the impact of the increased 
use of these short-term funding (and lending) alternatives. The “bright- 
side” argument suggests that relying more on market funding may enhance 
market discipline. Provided that they are credibly excluded from the safety 
net, holders of subordinated debt may perform monitoring roles that can-
not be fulfilled by the small and dispersed depositor holders (Calomiris 
and Kahn 1991; Calomiris 1999). More pessimistically, however, the mar-
ket’s monitoring incentives could be undermined by the expectation of 
government intervention in the “too big to fail” (TBTF) banks, that is, 
moral hazard. When a bailout is a credible likelihood, the market’s per-
ception of risk may diverge substantially from the stand-alone risk repre-
sented by the bank’s operations. Apart from weakening the debt-holders’ 
incentives to apply monitoring and market discipline, that is, moral haz-
ard, such imperfections may also motivate banks to become large enough 
to be considered too big to fail.11 There is some empirical evidence (also 
supported by this study) suggesting that banks that are judged to be TBTF 
receive a superior rating, other things being equal, which in turn lowers 
the cost of market funding.

Another argument against the heavy use of short-term funding is the 
potential drying-up of liquidity in the event of a crisis. When banks become 
reliant on short-term financing, such as overnight repos, they need to roll 
over a substantial part of their funding on a daily basis, making them 
severely exposed to a sudden drying-up of liquidity. Short-term lending, 
such as reverse-repo transactions, also exposes institutions to liquidity risk, 
seriously undermining the value of any collateral backing the transaction. 
In short, the trend towards the increasing use of these short-term 

11 Banks may also outgrow their optimal size and may overextend their activities if doing 
so allows the management to extract private benefits, such as more power or compensation 
or to build empires (Jensen and Meckling 1976; Jensen 1986).
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instruments was seen to be among the chief explanations for the cataclys-
mic setbacks faced by some banks in the early phases of the financial crisis 
(Brunnermeier 2009; Adrian and Shin 2010).

By and large, the literature has confirmed that state support is likely to 
dampen the risks of debt-holders (even if the bank is inherently risky), 
potentially giving rise to increased moral hazard. O’Hara and Shaw (1990) 
find evidence of net positive wealth effects accruing to large US banks 
covered by the partial deposit insurance schemes put in place in the mid- 
1980s. Kane (2000) and Benston et al. (1995) show that bank mergers 
and acquisitions in the same period were partly motivated by the aim of 
creating institutions that were large enough to be covered by the US 
deposit insurance system. In addition to the gains for shareholders, Penas 
and Unal (2004) find that bond-holders also stand to benefit from state 
support that is granted to too-big-to-fail institutions. Implicit government 
insurance effectively serves to weaken (if not reverse) the correlation 
between individual bank risk and debenture yields (Flannery and Sorescu 
1996). Moreover, the sensitivity of the subordinated note spreads to mea-
sures of stand-alone risk is lower for state-owned banks and during periods 
of fiscal ease, that is, when government support is more credible 
(Sironi 2003).12

The empirical literature has therefore provided ample support to the 
idea that the monitoring roles of debt-holders may be undermined when 
state intervention is judged to be likely. Moreover, owing to their ability 
to pull back from the markets relatively quickly, short-term creditors may 
also have fewer incentives to conduct proper monitoring (Huang and 
Ratnovski 2010). This would offset one of the key arguments for support-
ing the diversification of the funding strategies. As the recent financial 
crisis amply demonstrated, an excessive reliance on market funding may 
also invite other risks, such as a sudden drying-up of liquidity. Even small 
changes in an institution’s underlying value can lead to a “catastrophic 
drop” in roll-over debt capacity and deleveraging, much like the one that 
was observed in the early phases of the crisis (Acharya et al. 2010b; Acharya 
and Viswanathan 2011). Recent evidence supports these arguments, 
showing that non-deposit wholesale funding increases bank fragility 
(Demirgüç-Kunt and Huizinga 2010b).

12 In a similar vein, Demirgüç-Kunt and Huizinga (2010a) provide evidence that during 
the 2007–2009 financial crisis, large banks saw a deterioration of their market valuations and 
credit default swap spreads in countries with large public deficits.
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To sum up, the economics literature has provided a number of reasons 
why banks seek to diversify their activities and funding strategies and hence 
to redefine their business model—if a business model can be represented 
as the interaction between the initial activities and funding strategies of 
banks. However, diversification may in some cases undermine social wel-
fare and financial stability, especially in the presence of informational 
rents, conflicts of interest and moral hazard risks. In view of the GFC, the 
recent literature singles out the excessive reliance on market-based or 
wholesale funding as a potentially harmful practice. These concerns are 
particularly acute when market participants have little incentive to moni-
tor the banks due to the implicit or explicit government guarantees 
enjoyed by the banks and their creditors.
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CHAPTER 3

Defining a Business Model in Banks

The business model is multi-faceted and complex concept. It is a relatively 
new concept and is ill defined in banks but is widely used by scholars and 
policy analysts when assessing these institutions.

This chapter attempts to define what a business model is in banks.
First, it provides a brief overview on the business model concept and 

a bank in the literature. Second, it exposes the definition proposed by 
the author of what a business model is in banks and other similar 
institutions.

3.1  What Is a BusIness Model?
Although the growth in popularity for the subject has translated into sev-
eral scientific contributions that try to develop and clarify the concept of a 
business model (Achtenhagen et  al. 2013), the variety of the fields in 
which it is used compromises the emergence of a unified concept that is 
widely accepted.

The business model concept has been extensively examined in the man-
agement and business literature, much less in economics and finance.

There are two main ways authors in the management/business and 
strategy fields address the definition of a business model: a component 
approach and a concept approach. The component approach gives the ele-
ments that can define a business model, whereas the concept approach 
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provides the information that should be given by a business model. Many 
authors combine both approaches in their contributions.

Commonly, a business model is defined as the plan implemented by a 
company to generate revenue and make a profit from operations. One of 
the early attempts to clarify the concept is found in Osterwalder et  al. 
(2005). The authors propose the following definition: a business model is 
a conceptual tool that contains a set of elements and their relationships and 
allows expressing the business logic of a specific firm. It is a description of the 
value a company offers to one or several segments of customers and of the 
architecture of the firm and its network of partners for creating, marketing 
and delivering this value and relationship capital, to generate profitable and 
sustainable revenue streams.

In his study Teece (2010) explains that a business model is specific to a 
particular firm and defines a business model as “the design or architecture 
of the value creation, delivery, and capture mechanisms”.

Osterwalder and Pigneur (2010) define a business model as “the ratio-
nale of how an organization creates, delivers, and captures value”. According 
to the same authors, who focus on its evolution and its place in a firm, a 
business model can be described through nine building blocks that show 
how the organisation intends to make money: customer segments, value 
proposition, channels, customer relationships, revenue streams, key 
resources, key activities, key partnerships and cost structure.

The nine blocks cover four main areas of a business: customers, offer, 
infrastructure and financial viability.

Other authors feature the interrelations with technology and the vir-
tues of an adaptation of the business model. Investigating the conditions 
under which a technology can be successfully adopted by a firm, 
Chesbrough (2010) puts an emphasis on the functions fulfilled by a busi-
ness model to define the concept as an articulation of the following con-
stituents: development of a value proposition, determination of the 
appropriate market segment and the revenue generation mechanism, esti-
mation of costs structure, assessment of the position of the firm in the 
value chain, identification of complementors and competitors, and formu-
lation of the competitive strategy. As well, the paper of Baden-Fuller and 
Haefliger (2013) emphasises the interplay between technological innova-
tion and business model possibilities and Achtenhagen et al. (2013) point 
out that the business model should adapt over time in order for the firm 
to achieve sustained value creation.
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The communality of these academic contributions is how an organisa-
tion achieves value creation while interacting with its consumers, suppliers 
and regulators (if the company is a regulated entity).

For the purpose of our analysis, bearing in mind the emerging common 
themes pointed out by Zott et  al. (2011) in their extensive literature 
review can be the first step to attempt to tailor one or more of these 
themes to define a business model in financial organisations with a particu-
lar emphasis on banks:

 1. The Business model is emerging as a new unit of analysis;
 2. Business models emphasise a system-level, holistic approach to 

explaining how firms “do business”;
 3. Firms’ activities play an important role in the various conceptualisa-

tions of Business Models that have been proposed; and
 4. Business models seek to explain how value is created, not just how it 

is captured.

These themes are all pointing to the relevance to a business model as a 
unit of analysis, the importance to have a holistic approach to understand 
how a firm does business in the market(s) where it operates and the role of 
the activities to conceptualise the business model analysis while exploring 
the dynamics of value creation and destruction.

As the intention of this chapter in this book is to provide a working 
definition of a business model in banks, a definition of a bank as such is 
worth recalling.

3.2  What Is a Bank?
Before embarking in the definition aspects of what a bank is, it is useful to 
first recall the role of financial intermediaries in a market economy. Like 
other intermediaries, financial intermediaries buy and sell products and 
services of their industry: financial claims. They are firms that transform 
size, risk and maturity of financial claims (Gurley et al. 1960). Banks take, 
transform and manage risk.

Common justifications of their raison d’être put forth in the theory of 
industrial organisation in economics apply, namely frictions (costs and indi-
visibilities) and non-convexities in transaction technologies (Benston and 
Smith 1976) frequently associated with market failures. Freixas and Rochet 
(2008) make the point that transaction costs in financial intermediation are 
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to be understood broadly, not only in terms of physical and technological 
costs but also in terms of informational asymmetries (adverse selection, 
moral hazard and costly state verification).

Clearly, economies of scale and economies of scope lower physical and 
technological transaction costs for financial intermediaries. More explic-
itly, financial intermediaries will act at the same time as coalition of deposi-
tors seeking to smooth their consumption across intertemporal 
contingencies (Diamond and Dybvig 1983), and coalition of borrowers 
pooling their risks, thus enabling them to lower the cost of capital (Leland 
and Pyle 1977).

Among financial intermediaries, a feature of banking firms is the col-
lection of deposits (including demand deposits) of the public and the 
granting of loans. These are financial contracts, which in contrast to 
other financial claims are not easily transferrable (Freixas and Rochet 
2008). In addition, the province of banks is the management of the pay-
ment system indispensable to economic activity. This unique role that 
translates into information gathering has created a competitive advan-
tage for banks over the other financial intermediaries. In particular, they 
are in a better position to alter the informational asymmetries between 
savers and borrowers by a more efficient screening and monitoring of 
borrowers (Diamond 1984).

In addition, the fractional reserve system enables banks to grant loans 
or make investments and commitments that are large multiples of the 
deposits collected. This is a source of vulnerability since keeping confi-
dence of depositors is paramount. To safeguard that essential role of 
savings collection, most governments in developed countries put into 
place a deposit insurance scheme to guarantee the reimbursement of 
modest amounts of deposit. The reassuring effect of the deposit insur-
ance scheme is essential to avoid bank runs but there is evidence that the 
scheme has increased the risky behaviour of depository institutions (Cull 
et  al. 2004). This is commonly known as moral hazard. These two 
schemes (fractional reserve system and deposit insurance) provide a 
rationale for a solvency regulation of the banking system, beyond free 
market and competition concerns.

Owing to the broad scope of policy concerns about the banking indus-
try, economists have developed in the last few decades some analytical 
tools for the measurement of bank output and performance. Indeed, the 
determination of the optimal output mix, scale size and balance sheet 
management strategies are crucial from a regulatory perspective. Measuring 
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the outputs and performance has been essential to define what a bank does 
and whether and how it performs from an industrial economic standpoint. 
However, this approach does not take into account the risk taken by banks 
and its evolution in the system.

Traditionally, in economic theory, two principle approaches have been 
used for the measurement of the output of a bank as an attempt to define 
banks: the production approach and the intermediation approach.

The production approach attempts to estimate cost functions and pos-
sible economies of scale, analyse their sources and implications for regula-
tory purposes (Benston 1965; Bell and Murphy 1968). This approach is 
dominated by a specification of a functional form for the production func-
tion and the use of physical units of inputs and outputs (number of depos-
its, number of loans and number of accounts).

The intermediation value approach is credited for a better micro- 
economic foundation (Freixas and Rochet 2008, p. 119). In the seminal 
paper of this stream of the literature, Sealey and Lindley (1977) contend 
that physical units of the output of a financial firm should be measured by 
the dollar value of earning assets, which should be the analogous of the 
physical units of a non-financial firm. The empirical study of Murray and 
White (1980) applies that approach to Credit Unions of British Columbia 
to derive some regulatory policy conclusions. More recent contributions 
(namely Ayadi et al. 2013) adopt the same approach to investigate effi-
ciency gains in mergers and acquisitions in the banking industry and to 
consequently deliver some policy implications.

In these approaches, the bank is considered as a production function 
that either produces deposits or credits or transforming deposits to credits. 
However, this is a simplification of reality and as mentioned already does 
not take into account the risk taken by banks when credits are granted.

In closing this section, the current dominant paradigm of the neoclas-
sical economic theory posits that the only social responsibility of a firm is 
profit maximisation and therefore the shareholder-value approach of the 
micro-economic theory of the firm. The financial crisis of 2007–2008 has 
brought about a renewal of interest in an alternative approach to the study 
of the economic behaviour of large corporations and banks that is: the 
stakeholder-value approach (Ayadi et  al. 2009, 2010) that takes into 
account other interests beyond the shareholder’s interests. Magill et  al. 
(2015) is a recent attempt to build such a theory. Essentially, the stake-
holder value is the result of the maximisation of the welfare of shareholders, 
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workers and consumers. Financial cooperatives and credit unions qual-
ify for stakeholder financial institutions. They collect deposit and provide 
credits among other activities, but they do not maximise the shareholders’ 
value since they do not have shareholders. They have members and they 
strive to maximise the member surplus (Ayadi et al. 2010).

The business model approach applied to the banking industry with 
diverse ownership structures could offer an alternative to understand 
and assess how banks operate and whether and how they perform. 
Depending on the definition of the business model adopted, it can accom-
modate value creation but also value destruction in the dynamics of 
transformation.

3.3  a BusIness Model In Banks

Defining a business model of a financial institution in general and a bank 
in particular is not a trivial task. As was exposed previously, the economic 
literature traditionally defines a bank using the production or the interme-
diation approach. The growing level of diversification of banks in terms of 
activities and funding strategies over the years prior to the financial crisis 
has fundamentally changed the traditional view of how banks are defined 
and how they intermediate in the economy. Banks do not only collect 
deposits and grant credits but they became financial diversified houses that 
beyond traditional activities get market/wholesale funding and invest 
short to long term via equity, structured financial instruments and other 
more complex financial structures. Moreover, banks are key players in the 
financial system as institutions (small, medium or large) and also in the 
financial markets. Their role can be appreciated: (1) via their evolving bal-
ance sheets and off-balance sheets over the years and how they interact in 
the financial system in general and financial markets in particular; and (2) 
how they contribute to risk accumulation in the system—in other words 
how and at which speed they contribute to systemic risk.

A bank definition that only provides a partial view of what a bank does 
tends to mask the activities that form a major part of what banks do and 
how they contribute to systemic risk.

To assess business models, economists use income breakdown (i.e. 
traditional intermediation activities vs others financial markets activi-
ties) indicators to define a business model of banks. Using the income 
generated from banking activities in general is an explicit recognition 
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that a bank captures and creates value (i.e. assessed by the financial 
income generated). However, it does not recognise that this income 
may have also generated an excessive amount of risk in the system that 
is not captured in the production and/or revenue function of a bank.

The business model concept has been a popular concept among man-
agement scholars and was used to understand how firms operate and  create 
value in an overall dynamic of value creation. In their comprehensive lit-
erature review, Zott et al. (2011) suggest that many define the Business 
Models to emphasise a system-level, holistic approach to explaining how firms 
“do business”; Osterwalder and Pigneur (2010) define a business model as 
“the rationale of how an organisation creates, delivers, and captures value”.

Obviously, these features are broad and can be applied in a multitude of 
ways depending on what data available to assess the practicality of the 
concept used.

Using these describing features of a business model in banks, the fol-
lowing observations can be made:

 1. A bank operates in a system where other banks compete to capture 
and create value;

 2. By essence a bank is a regulated entity, this means that regulation 
impacts the choice and conduct of banking activities;

 3. Banks’ functions were defined in the literature as financial interme-
diation actors, maturity transformers, risk managers, information 
holders and innovators;

 4. Banks take and manage risk via granting loans, investing and either 
holding or transferring the risk in the system on the assets side of its 
business, but also take and manage risk via collecting retail and mar-
ket deposits and issuing short-term and long-term liabilities;

 5. In the process of risk-taking and management of the assets and lia-
bilities sides, the banks capture, deliver or destruct value. The value 
delivery is when a bank succeeds its role as a responsible (in terms of 
taking and managing risks) and sustainable (in terms of long-term 
contribution to the real economy) financial intermediation actor 
and hence contributes positively to the economy and society. The 
value destruction is when a bank fails its role and becomes on the 
contrary to what is its “raison d’être” toxic to the system. The level 
of toxicity is linked to the excessive risk taken that neither the bank 
nor the market can manage it effectively.
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3.3.1  Defining a Bank Business Model

In view of the previous observations and after reviewing the infant litera-
ture on bank business models (see Box 3.1 on selected literature on bank 
business models), we propose a definition for a business model in a bank.

Box 3.1 Selected Literature on Bank Business Models
The literature on banking business models is still in its infancy. 
Indeed, its popularity took off after the GFC, in a view to renew the 
economic analysis of the behaviour or conduct of banks. Researchers 
have applied business model concepts to the banking industry in 
various ways. A selected review of the literature shows that there is 
growing interest on this topic by academics and policy institutions to 
identify and assess bank business models.

Following Ayadi et al. (2011) and subsequent research work on the 
topic, other researchers followed similar exercises using different set of 
indicators and using the clustering methodology. Ferstl et al. (2012) 
use a k-centroids clustering method based on the Mahalanobis distance 
in order to assigning 234 European banks to groups. Analysing the 
timeframe period from 2005 to 2011 of publicly available data from 
banks’ financial statements, they use five variables to classify each bank: 
net interest income (as a percentage of operating income), trading 
income (as a percentage of operating income), income from fees and 
commissions (as a percentage of operating income), loan-to-deposit 
ratio and loans (as a percentage of total assets). They identified five dif-
ferent business models of banks and showed that banks adapted their 
business models after the crisis. Hryckiewicz and Kozłowski (2017) 
performed an analysis of the heterogeneity between different business 
models among systemically important banks in 65 countries over the 
timeframe of 2000–2012. The geographical coverage is the Americas, 
Europe and Asia. Using the k-medoid clustering approach, they iden-
tify four banking strategies, consisting in different combinations of 
bank asset and funding sources. They find that diversification does 
matter for banks since it helps them to reduce their individual risks. 
Their results show that investment model risk is difficult to detect 
because of a high level of off-balance sheet activities and derivatives not 
reported in the regulatory capital and that this model is the riskiest one. 
Traditional banks seem to be less risky than non-traditional counter-
parts. The study also shows that the asset structure of banks was 

(continued )
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responsible for the systemic risk before the mortgage crisis and that 
liability structure was responsible for the crisis itself. Tomkus (2014) 
has adopted a hierarchical clustering method inspired by the works of 
Ayadi et al. (2012) and Ayadi and de Groen (2014) to discriminate 
among business models. The dataset comprises 378 bank-year observa-
tions from 63 European and American banks spanning the years from 
2007 to 2012. The paper identifies three distinctive business models: a 
wholesale-oriented universal banking business model, a retail banking 
business model and an investment banking business model. The study 
provides evidence that banks indeed change their business models as a 
reaction to changing environments and that bank migrations across 
business models is a phenomenon related to significant financial market 
events. Equally, Roengpitya et  al. (2014) implement the clustering 
method of Ayadi and de Groen (2014) on the balance sheet data of 
222 international banks over the years from 2005 to 2013, corre-
sponding to 1299 bank-year observations. The coverage is 34 coun-
tries of Europe, North America, Asia, Oceania and emerging market 
economies. The study has identified three business models: a retail-
funded commercial bank, a wholesale-funded commercial bank and a 
capital markets-oriented bank. One of their key findings is that banks 
engaging mainly in commercial activities have lower costs and more 
stable profits than those more heavily involved in capital market activi-
ties, namely trading. They also find that retail- funded banks engaging 
in traditional activities have gained in popularity over the past few years, 
because of their consistently stable performance. Roengpitya et  al. 
(2017) applied a similar clustering methodology to a sample of 178 
banks over 11  years (2005–2015). They examined the systematic 
effects that a bank’s transition across business models over time may 
have on the bank’s performance. They found that the retail-funded and 
wholesale-funded commercial banking models are more robust to the 
choice of inputs, compared to business models focused on trading 
activities and a universal banking model.

Other authors used other methods to identify business models in 
banks. Erins and Erina (2013) assessed the business models used by the 
five leading banks operating in each Central and Eastern Europe (CEE) 
country from 2006 to 2011. By using descriptive statistics to determine 
the constituent cluster components, they distinguish four different 

Box 3.1 (continued)

(continued )
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business model types: wholesale banks, investment banks, retail banks 
and universal banks. Basing their analysis of the data on indicators like 
Return on Assets (ROA) and Return on Equity (ROE), the authors 
conclude that the majority of the banks in the sample are universal 
banks. Jočienė (2015) attempts to identify the business models adopted 
by nine Scandinavian bank subsidiaries operating in the Baltic countries 
(Estonia, Latvia and Lithuania). The dataset comprises indicators of 
nine banks covering the period from 2006 to 2014. The methodology 
used is a combination of correlation analysis and simple linear regres-
sion. As a result, the main characteristics of the banks are elicited: retail 
banks operating in one jurisdiction, dependency on parent bank deci-
sions, aversion to risk, stronger focus on non-interest income and high 
efficiency, orientation towards safety, medium profitability with a nega-
tive trend for the future. Curi et al. (2015) set out to determine the 
optimal business model of foreign banks operating in the financial cen-
tre of Luxembourg, before and after the financial crisis of 2007–2008. 
To this end, the paper investigates foreign banks’ diversification 
through their asset mix, funding mix and income mix. The methodol-
ogy is a combination of non-parametric tests, Data Envelopment 
Analysis, truncated regression and bootstrap. The results point to a 
focused asset, funding and income strategy as the most efficient busi-
ness model and to the central role of the legal organisational status 
(subsidiaries or branches). Mergaerts and Vander Vennet (2016) use a 
panel of over 500 banks from 30 European countries over the period 
1998–2013 to examine the impact of bank business model choices on 
their profitability, net interest margin and default risk. They conclude 
that, in the long run, a diversified income structure improves profit-
ability without decreasing bank stability. Köhler (2015) examines the 
impact of business models on bank stability in 15 EU countries between 
2002 and 2011. This empirical study draws on 25,996 bank-year 
observations of 3362 banks from the database Bankscope. The paper 
represents a business model of a bank by the share of non- interest 
income in total operating income and the share of non- deposit funding 
in total liabilities and uses bank balance sheet data. The paper provides 
evidence that banks would be significantly more stable and profitable if 
they increase their share of non-interest income, meaning that there are 
benefits to be gained from income diversification.

Source: Compilation of the author

Box 3.1 (continued)
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In banks and other financial institutions, a pragmatic view of a business 
model is how these institutions manage their assets (activities) and liabilities 
(funding) over time to contribute to the financial system and the economy 
either by managing the risk (in their balance sheet and off-balance sheet or by 
accumulating it and transferring it to the system). The ultimate value captured 
can be a positive value when banks manage the risks over time and hence this 
value is delivered to the economy and negative when banks take excessive risks 
without being able to manage and hence produces negative externalities to 
the system leading to a destruction of value. Such destruction of value is det-
rimental to the economy and even more when taxpayers funded bailouts are 
allocated to limit the consequential effects of this value destruction.

The novelty of the Activity-Funding (AF) definition of a business 
model in banks or any similar institution borrows from this holistic system 
approach and applies it practically using the activity and funding profile of 
banks via their balance sheet and the asset-liability interaction over time.

The non-inclusion of off-balance sheet is due to the non-availability of 
reliable data.

For generalisation, the concept is referred at as BBM—bank business 
model using the Activity-Funding definition.

Elements of this definition were first introduced and tested on a small 
bank sample for the purpose of regulatory analysis in Ayadi et al. (2011, 
2012) and later refined, completed, retested and generalised on larger 
bank datasets in Ayadi et al. (2016, 2017).

The definition emphasises the activities on the asset side and the fund-
ing on the liability side of the balance sheet of banks. It provides a holistic 
view as to how a bank behaves in the market while transforming its fund-
ing (retail, market (or wholesale) or mixed) into retail, market (wholesale) 
or both financing and investment opportunities (Fig. 3.1).

This approach is reflected in the assets and liabilities of a bank and how 
they interact at a point in time based on a given percentage of the catego-
ries of assets and liabilities. Each bank also interacts with other bank(s) via 
the liabilities and assets structure and their interaction. This determines 
the level of interconnectedness and complexity in the financial system.

3.3.2  Indicators Used in the A/F Definition

The following defining activity/funding features of a business model in 
banks in Europe from an asset and liability standpoint were used in the 
Ayadi and de Groen (2014) and Ayadi et al. (2016). These defining fea-
tures result from data availability, statistical analysis, expert judgement and 
consultations.
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These features are first-level defining features of what a bank does 
(in terms of their assets side) and how it does it (in terms of the 
funding side).

On the asset side, three key defining features were identified:
Loans to banks (as % of assets). This indicator measures the scale of 

wholesale and interbank activities, which proxy for exposures to risks aris-
ing from interconnectedness in the banking sector.
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Commercial and industrial loans;
Agricultural loans.
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Central banks loans and other 
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Government loans.

Customer deposits;
Corporate and institution deposits.

Retail

Market/
Wholesale

Fu
nd

in
g

Inter-banking 
activities 

Market borrowings / Stock market 
activity;
Government funding.

Other banks deposits ;
Other FIs deposits;
Central banks deposits;
Other central FIs deposits.

Fig. 3.1 Bank business model definition. Source: Author. Note: Market and 
retail activities and funding are broad categorisations used in this definition. 
Market and wholesale are used interchangeably
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Customer loans (as % of assets). This indicator identifies the share of 
customer loans to non-bank customers, indicating a reliance on more tra-
ditional banking activities.

Trading assets (as % of assets). These are defined as non-cash assets other 
than loans; a greater value would indicate the prevalence of investment 
activities that are prone to market and liquidity risks.

On the liability side, two additional defining features were identified:
Debt liabilities (as % of assets). These are defined as non-equity liabilities 

other than deposits and derivatives. Although bank liabilities are com-
prised of short-term interbank debt, the broader debt liabilities indicator 
provides a general insight into the bank’s exposure to market funding. 
This indicator can be further broken down to the types of debt liabilities 
(e.g. short, medium to long term, and loans or market instruments) sub-
ject to data availability.

Customer deposits (as % of assets). The indicator identifies the share of 
deposits from non-bank/non-credit union customers, for example, house-
holds or enterprises, in the total balance sheet, indicating reliance on more 
traditional funding sources.

Derivative exposures (as % of assets).1 This measure aggregates the carry-
ing value of all negative derivative exposures of a bank, which are often 
identified as one of the key (and most risky) financial exposures of banks 
with heavy investment and trading activities.

This same list was used to define the BBM in Canada.
The list of instruments can be expanded depending on the availability 

of data on the structure of assets and liability collected. However, it is 
important that the same indicator is not providing the same information 
about the activity of a bank.

In Ayadi et al. (2017), the following seven instruments for banks and 
six instruments for credit unions in the US were used:

On the asset side, three key defining features were identified:
Loans to banks/credit unions (as % of assets). This indicator includes all 

loans other than those secured by real estate to deposit taking institutions 
(e.g. commercial banks, savings institutions, credit unions). Hence, this 
indicator measures the scale of interbank (inter-credit unions) activities, 

1 Total derivative exposures are defined as the summation of positive and negative fair val-
ues of all derivative transactions, including interest, currency, equity, OTC, hedge and trad-
ing derivatives.
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which proxy for exposures to risks arising from interconnectedness in the 
banking and credit unions sectors.

Customer loans (as % of assets). This indicator identifies the share of 
customer loans to non-bank customers not held for sale, indicating a reli-
ance on more traditional banking activities in the case of banks. The loans 
are netted from allowances for loan losses.

Trading assets (as % of assets). These are for banks defined as the book 
values of the total securities, loan and leases held for sale and other trading 
assets on the balance sheet,2 while for credit union these include trading 
securities.3 Large values would indicate the prevalence of investment activ-
ities, which are prone to market and liquidity risks.

On the liability side, two additional defining features were identified:
Bank/credit union liabilities (as % of assets). This indicator identifies 

the share of liabilities owed to other banks/credit unions, including 
deposits and issued debt. This may highlight banks/credit unions with 
greater interbank funding requirements, often due to an excessive reli-
ance on short-term funding. This indicator includes all borrowings from 
deposit taking institutions (e.g. commercial banks, savings institutions, 
credit unions).

Customer deposits (as % of assets). The indicator identifies the share of 
deposits from non-bank/non-credit union customers, for example, house-
holds or enterprises, in the total balance sheet, indicating reliance on more 
traditional funding sources.

Derivative exposures (as % of assets). This measure aggregates the carry-
ing value of all negative derivative exposures, which are often identified as 
one of the key (and most risky) financial exposures of banks/credit unions 
with substantial investment and trading activities.4

Debt liabilities (as % of assets). These are defined as demand notes issued 
to the US treasury, other borrowings and outstanding subordinated debt. 
The debt liabilities indicator provides a general insight into the bank’s 
exposure to market funding. This instrument was not used for credit 
unions, since hardly any of the credit unions issues debt instruments.

2 Accounting terminology uses a narrower definition of trading assets and would exclude 
securities/loans available for sale. The point of our clustering is to separate business models, 
so that 20% in “our trading assets” may fit as a non-trading bank and, since we are letting the 
data speak for itself, it might be 50% in “our trading assets” that makes banks a “wheeler-and-
dealer” heavy trader type.

3 Trading securities are securities that are held to be sold in the near future.
4 For credit unions, the notional value has been used as the instrument for the clustering.
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More indicators and defining features can be used depending on the 
level of granularity of data available under each of the five instruments 
chosen and beyond. It is very important to note that more granular data 
will allow a better understanding of business models in banking.

Indeed, the first-level features can be expanded if the types of activities 
(type of loans granted—to which sector, the different types of maturities, 
the different types of investment etc.) and type of funding (retail vs corpo-
rate or government depositors, between banks, from central banks, matu-
rity of the funding etc.). The availability of this data allows more granularity 
of the bank business models and the ring fencing of risks based on very 
precise view on what banks do and how they take and manage the risk.

Moreover, this approach can be enhanced with the off-balance sheet 
indicators—however, the data is not available.

Other types of indicators can be studied and crossed with the BBM, 
such as ownership structure, level of internationalisation, systemic impor-
tance and size, which are not included in the definition of a BBM adopted.

The A/F definition is broad to include other assets/liability indicators 
(subject to data availability). It also allows comparability between banks 
and credit unions, and countries without having to include usually incom-
parable data of countries applying different regulatory frameworks and 
accounting standards in the same sample. It can be applicable to small and 
large samples and most importantly all institutions can be classified (e.g. 
performing and failing institutions). Moreover, this definition can be easily 
crossed with other assessment metrics, such as size, ownership, gover-
nance quality and other, and can be enlarged when more granular balance 
sheet data becomes available. The weakness of this definition is the non- 
inclusion of the off-balance sheet but if data is made available, the off- 
balance sheet data can be matched with the bank business models using 
the balance sheet data to assess the risk underpinning each business model.

To sum up, the business models analysis in banks has gained a great 
interest among scholars, analysts and regulators as a tool to classify banks 
and to better understand their performance and risk profiles. However, 
the business model concept remains ill defined.

This chapter reviews on the one hand the management and business 
literature that provided a starting point to understand the business model 
concept and the literature on banks on the other and proposes a definition 
of a business model in a bank using an asset-liability approach to define 
the activities and the funding profiles for a bank for financial stabil-
ity purpose.
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CHAPTER 4

Identification of Business Models

The bank business models (BBM) analysis relies on sufficiently granular, 
good quality and comparable data currently collected from the savings n 
loans (SNL) database. For several years, the author1 led the research that 
developed several databases to test and analyse the concept of business 
models in banks and other financial institutions (e.g. credit unions) in 
Europe, US and Canada applying the Activity/Funding (A/F) definition 
proposed in the previous chapter. Earlier attempts of the BBM analysis 
were initiated to analyse how diverse is the banking sector in Europe2 and 
the ongoing research is applying this approach to other countries.3 This 
chapter describes the datasets and the methodology and shows the findings 
of bank business models (and credit unions) for Europe, the US and Canada.

4.1  Datasets anD samples selection

The data collection and samples selection for Europe, US and Canada fol-
lowed a progressive process of carefully assessing the data disclosed by 
banks in their annual reports and testing the concept of business models 

1 Ayadi et al. (2011, 2012, 2016, 2017) and Ayadi and de Groen (2014).
2 The research on bank business models succeeded two research works on banking diversity 

in Europe, which assessed diversity via the co-existence between shareholder and stakeholders’ 
banks (i.e. savings banks, public banks and financial cooperatives) (Ayadi et al. 2009, 2010).

3 More research in ongoing to collect similar data for other countries subject to availability.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-02248-8_4&domain=pdf


40

using elements of the definition we presented earlier. The process started 
with collecting data separately for Europe’s banks, then later for the US 
and Canadians banks and credit unions to test whether the business model 
approach suggested is applicable and comparable between countries and 
different types of financial institutions where data is available (e.g. banks 
and credit unions). The choice of adding credit unions to the collection 
exercise was due to data availability on credit unions in the US but also to 
test the business model concept is applicable to other financial institutions 
other than banks. In Canada,4 scattered data on credit unions is available, 
but more comprehensive data sets are available upon request.

The process of data collection followed several steps:

 1. Careful examination of the annual reports of selected banks in 
Europe to better understand the balance sheet and income state-
ments of the data disclosed; This first exercise was done in 2010 to 
screen the banking businesses and how they evolved before and after 
the great financial crisis;

 2. Relevant balance sheet and income statements indicators were 
selected and redefined when definitions used by banks are not 
comparable;

 3. Use of databases (e.g. SNL) to collect larger sets of data for the 
indicators selected for the generalisation of the business mod-
els analysis;

 4. The data collection was done country by country to avoid any prob-
lems of comparability (e.g. between Europe, the US and Canada) 
due to different capital regulations and accounting rules;

 5. Data for all samples is reviewed every year to enhance reliability and 
completeness of the datasets; and

 6. Business models indicators for banks and credit unions are gener-
ated every year to ensure continuity.

4.1.1  Dataset for Europe

In Europe, the banking sector is diverse. It incorporates different institu-
tional, organisational forms, business models and sizes. Apart from the 
very large-sized universal banks, which focus on a broad mix of banking 
activities, a large number of medium-sized banks offer retail or investment 

4 In Canada, the data on credit unions is not publically and easily available.

 R. AYADI



41

services. These institutions have different ownership structures, private, 
public, cooperatives and savings institutions. They all co-exist in this 
highly competitive diversified market.

To a large extent, the business models can be distinguished by the scope 
of activities and funding strategies they engage in or alternatively the 
breakdown of their income streams (e.g. interest income, trading income, 
commissions and fees and others).

Most retail-oriented banks, such as commercial, savings and coopera-
tive banks, provide traditional banking services (e.g. payment services, 
retail and SMEs loans, investment activities) to the general public.5 
Investment-oriented banks focus more on trading activities, relying on a 
variety of funding sources and some of them are maintaining a retail net-
work of their own. Other banks provide services to their institutional cli-
ents, including large and mid-sized corporations, real estate developers, 
international trade finance businesses, network institutions and other 
financial institutions and governments (e.g. public sector entities).

The first attempt to develop a database for banks business models in 
Europe was presented in the research6 of (Ayadi et  al. 2011), which 
included 26 large banks from Europe equivalent to 108 bank-year obser-
vations from 2006 to 2009. A qualitative assessment of these banks was 
done to better understand the business model of these institutions (see 
Appendix A for the list of the key balance sheet indicators to assess the 
business models of banks which were collected from yearly annual reports).

This exercise allowed to better understand the structure of balance 
sheet and the meaning of each indicator as reported by banks. This allowed 
to construct each indicator that contributes or not to the understanding of 
a business model in banks.

5 Although most savings and cooperative institutions are local—leaving them outside the 
scope of this study—they nevertheless depend on the services of much larger central institu-
tions, which typically provide their network institutions with liquidity and represent the 
group on a consolidated basis for supervisory purposes (Desrochers and Fischer 2005). 
Recent empirical work has shown that the local institutions have comparable performance 
and efficiency characteristics to their commercial peers and have largely weathered the finan-
cial crisis unscathed. However, a number of Spanish savings banks and the German central 
institutions have been hit hard. For more discussion on the European cooperative and sav-
ings banks, see Ayadi et al. (2009, 2010).

6 This research was commissioned by the Greens—European Free Alliance Political Group 
in the European Parliament to understand how banks activities evolved pre and post great 
financial crisis.
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The second attempt7 presented in (Ayadi et al. 2012) enlarged the orig-
inal sample to include 74 banks (up from 26 banks) with end-of-year data 
from 2006 to 2010, with 352 bank-year observations. This exercise was 
the first step in the testing and generalisation of the understanding of the 
“business model” of banks. In this exercise, only balance sheet instru-
ments from the assets and liability sides were used in the identification of 
the business model of banks from a regulatory purpose. These variables 
are mainly bank liabilities, bank loans, debt liabilities, derivatives exposures 
and tangible common equity.

The third attempt8 presented in (Ayadi and de Groen 2014) further 
enlarged the sample to include 147 large European Economic Area (EEA) 
banking groups and subsidiaries of non-EEA banking groups and included 
the EU-based cooperative banking groups and central institutions. The 
sample covered a list of balance sheet and income statement indicators for 
the years from 2006 to 2013 and includes 1126 bank-year observations. 
In this exercise, only balance sheet instruments from the assets and liability 
sides were used in the identification of the business model of banks. These 
variables are mainly bank liabilities, bank loans, debt liabilities, derivatives 
exposures, trading assets and customer deposits.

The fourth more comprehensive attempt9 presented in (Ayadi et  al. 
2016) comprised 2542 banking groups and subsidiaries in the European 
Economic Area and Switzerland (CH).10 This is equivalent to 13,406 
bank-year observations, of which 13,040 have data for all instruments 
required to adhere to the business models framework. The increase is pri-
marily due to the addition of many small banks and the increase in the 
geographical scope. The banking institutions are unequally spread across 

7 In a second study commissioned by the Greens-European Free Alliance Political Group 
in the European Parliament to advice on how bank business models can enhance the 
European regulatory framework on credit institutions—Mainly the Capital Requirements 
Directive IV and Capital Requirements Regulation (CRD IV—CRR) proposed by the 
European Commission in July 2011 that translates the Basel III standards adopted by the 
Basel Committee on Banking Supervision (BCBS) as part of the regulatory response to the 
great financial crisis.

8 This research exercise was a result of collaboration between the Financial Institution and 
Prudential Policy (FIPP) at the Centre for European Policy Studies (CEPS) and the 
International Observatory on Financial Services Cooperatives at Hautes Etudes Commerciales 
(HEC) Montreal.

9 This research exercise was conducted by the International Research Centre on Cooperative 
Finance of HEC Montreal, building on all the three previous research exercise on the topic.

10 The sample includes the EEA+CH banking groups and banking subsidiaries of institu-
tions from outside this region. The list of countries is in Appendix B.
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the 32 countries in the EEA and Switzerland (see list of countries in 
Appendix B). More specifically, in the 19 countries of the Eurozone, 1859 
institutions are considered, whereas in the nine non-Eurozone EU coun-
tries 334 institutions are covered. From the four EFTA countries (i.e. 
Switzerland, Norway, Iceland and Liechtenstein), in total, 349 banking 
groups and subsidiaries were included.

This database was gathered from private and public data sources by col-
lecting accounting, market and other qualitative data building on the pre-
vious smaller databases. The database covered the period from 2005 to 
2014. The balance sheet and profit and loss statement data were retrieved 
from SNL for more than 2500 banks, of which there has only been com-
prehensive coverage from 2010 onward. To improve the data entries 
before 2010 and limit the survivorship bias, the database was comple-
mented with the data used in the third database (which included the 147 
banks). To allow analysis on a bank group level, the immediate and ulti-
mate owner data was complemented with information on the intermediate 
owner. Moreover, the database included further information on owner-
ship structures, which made it possible to categorise banks in five broad 
structures as of 2014.

Further data was collected: the market data was obtained from 
Bloomberg and Markit, the asset quality review and stress test data for 
systemic banks from both the European Banking Authority (EBA) and the 
European Central Bank (ECB) websites. The estimates on the cumulative 
peak losses during the financial crisis for 62 banks have been obtained 
from De Groen and Gros (2015). In this exercise, the following assets and 
liabilities indicators were used to identify banks business models: bank 
loans, customer loans, debt liabilities, trading assets and derivative expo-
sures. Indicators on bank activities, financial position, international activi-
ties, ownership, financial performance, risk factors, as well as regulatory 
indicators and supervisory measures, were constructed from this subset.

More recently (in 2017–2018), the database was reviewed, completed 
more comprehensively and is composed of 3287 banks of 32 European 
Economic Area and Switzerland. More specifically, in the 19 countries of 
the Eurozone, 2672 institutions are considered, whereas in the nine non- 
Eurozone countries we observe 357 banking institutions, finally, from the 
four EFTA countries (i.e. Switzerland, Iceland, Norway and Liechtenstein), 
in total 258 banking groups and subsidiaries were included. The sample 
covers more than 95% of the banking assets in the EEA.  The sample 
includes 22,787 bank-year observations during the period that spans from 
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2005 up to 2016 (and currently being updated with data for 2017), cov-
ering both the period before and during the financial crisis and the recov-
ery one. Data are collected from several data sources: bank specific variables 
are from SNL unlimited; macro-economic variables from the World Bank; 
state aid information are collected from the ECB and the European 
Commission database; corporate operations data (M&A) are collected 
from Zephyr database.

4.1.2  Dataset for the US

In the US, the banking sector incorporates a variety of business models, 
charter types and size ranges. Universal-type large commercial banks, with 
a focus on a broad mix of banking activities, co-exist with a large number 
of smaller specialised institutions known as community banks. In addition 
to the conventional commercial and savings banks, the sector includes 
cooperative institutions commonly known as credit unions (i.e. member- 
owned). Although these institutions do not have the same regulators as 
banks, they provide same banking services,11 in particular loans and depos-
its to their members. Credit unions are regulated under a different regime 
than banks with, among others, different reporting requirements.

For banks, Ayadi et al. (2017) made the first attempt to construct a 
dataset for business models in the US. The database includes 10,352 com-
mercial and savings institutions12 active at least one or more years during 
the period from 2000 to 2014, corresponding to 98% of total assets of the 
industry (as of end year 2014). Bank holding companies and other types 
of holdings are not included in this sample. Overall, the banks sample 
comprises 108,226 bank-year observations. The balance sheet and income 
statement data were retrieved from the SNL database. The market data 
was obtained from Bloomberg.

For credit unions, the database includes 10,392 credit unions active 
during the period from 2000 to 2014 with 83% of total assets of the indus-
try at the end of 2014. In total, 115,516 credit union-year observations 
were analysed. The dataset used was gathered from the database of the 
National Credit Union Administration (NCUA) and SNL.

11 http://www.cuna.org/Research-And-Strategy/Credit-Union-Data-And-Statistics/.
12 Savings institutions (also called thrift institutions, or thrifts) include savings banks, sav-

ings associations (formerly savings and loan associations) and cooperative banks.
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4.1.3  Dataset for Canada

Finally in Canada, due to a dual banking system with federal regulators for 
banks and 11 provincial jurisdictions for credit unions and the Desjardins 
group (with its Caisses populaires13), the database covers a total of 59 insti-
tutions and includes 321 banks and credit unions—year observation 
accounting for 90% of total assets over a period of analysis 2010–2015. 
The data is collected from SNL database.

These databases are continuously reviewed, updated with the most 
recent available data from SNL and other data sources and used to pro-
duce the bank and credit unions business models for these countries and 
other countries where data is available and comparable.

The yearly results of the bank and credit unions business models com-
putations will be available on the open access online platform (www.
BBMresearch.org).

4.2  methoDology: clustering

Clustering is a simple statistical technique used for assigning a set of 
observations (i.e. a particular bank or credit union in a particular year) to 
groups (i.e. business models as defined in this book) that do not generally 
overlap. By definition, observations that are assigned to the same cluster 
share a certain degree of similarity within the cluster, while being insuffi-
ciently dissimilar between themselves.

The preliminary step is the selection of the instruments (or variables 
used in the definition), as explained in the previous chapter. The selection 
of instruments depends on the definition of the business model adopted.

In our research work, the Activity-Funding definition following the 
asset-liability approach is adopted.14 The clustering method itself includes 
a specification of the similarity or dissimilarity measure, the algorithm for 
recovering the clusters, and the determination of the appropriate number 
of clusters (i.e. the “stopping rule”).

To form the clusters, Ward’s (1963) clustering procedure to calculate 
the distance between clusters was used. The procedure forms partitions in 
a hierarchical manner, starting from the largest number of clusters possible 
(i.e. all bank/years in a separate cluster) and merging clusters by minimising 

13 No data available on the caisses populaires.
14 Ayadi et al. (2011, 2012, 2016, 2017) and Ayadi and de Groen (2014).
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the within-cluster sum-of-squared-errors for any given number of clusters. 
Several studies found that the Ward clustering methodology performs bet-
ter than other clustering procedures for instruments that involve few outli-
ers and in the presence of overlaps.15

For the US banking and credit unions sectors, a hybrid method com-
bining the hierarchical Ward’s (1963) procedure explained above and the 
non-hierarchical k-means algorithm is used to form the clusters.

The k-means algorithm allows observations to be reassigned across par-
titions during the iterations. The algorithm then proceeds by assigning 
each observation to the temporary cluster of the nearest centre. The new 
centre of a group is the average of the observations in that group. The 
process is iterated until the change in groups’ centres becomes close to 
zero. The final clusters consist of the observations that are nearest to the 
centres in the last iteration.16

To diagnose the appropriate number of clusters, Calinski and Harabasz’s 
(1974) pseudo-F index was used as the primary “stopping rule”. The 
index is a sample estimate of the ratio of between-cluster variance to 
within-cluster variance.17 The configuration with the greatest pseudo-F 
value was chosen as the most distinct clustering. The results are confirmed 
under the Semi Partial R-Squared measure, the Cubic Clustering Criterion 
and the Sum of Squares Between measures (see Ayadi et al. 2016, 2017).

The clustering methodology is simple to apply to large and small- 
numbered observations’ samples and easily reproduced by researchers 

15 See Milligan (1981) and references therein for an assessment of different clustering 
methods.

16 The hybrid method, as applied to the two samples of US banks and credit unions, devel-
ops as follows:

Step 1: Perform a non-hierarchical algorithm; specify a very large number of groups (e.g. 
500 groups)

Step 2: A hierarchical algorithm (Ward) is implemented by treating these 500 centroids as 
observations. This clustering will suggest taking Q groups

Step 3: Perform a non-hierarchical clustering with Q clusters using the Q centroids, found in 
the previous step, as the starting seeds.

Note that, for the success of the application of the hybrid method to this study, indicators, 
which are ratios, are not standardised as is common in the literature, because they are already 
dimensionless. In addition, standardisation results in clusters that are less intuitive to 
interpret.

17 Evaluating a variety of cluster stopping rules, Milligan and Cooper (1985) single out the 
Calinski and Harabasz index as the best and most consistent rule, identifying the sought 
configurations correctly in over 90% of all cases in simulations.
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who wish to reproduce the business models analysis using this definition 
or others as they may develop.

However, one of the key problems often encountered in clustering is 
the presence of missing values. When a particular observation has one or 
more missing instrument values, it has to be dropped from the cluster 
analysis, since the similarity to other bank-year observations cannot be 
determined. The samples used contain such cases, despite efforts to choose 
indicators with high coverage ratios. In order to accommodate the entire 
sample of observations in Europe, when the “intangible assets” and “neg-
ative carrying values of derivative exposures” were not reported, they were 
assumed to be zero in the calculation of “Trading assets”, “Debt liabili-
ties” and “Derivative exposures”, since banks are not required to report 
both balance sheet items unless significant. For the US credit unions sam-
ple of observations, when the “derivative exposures” were not reported, 
they were assumed to be zero in the calculation of “Derivative exposures”, 
since credit unions are not required to report the item when not applicable.

Nonetheless, the business model analysis—whatever the definition 
might be—remains dependent on methodological choices, including most 
notably the selection of indicators (which is linked to the definition used), 
clustering methodologies (static and dynamic) and procedures for form-
ing clusters and the “stopping rule” used to determine the optimal num-
ber of clusters.18 The instruments mentioned above led to the most 
consistent and distinct clustering. Dropping instruments resulted in a sub-
stantial worsening of the statistical measures of distinct clustering, whereas 
a larger set did not change the results substantially, as long as the defined 
indicators were included. Such experiments suggest that the chosen set of 
indicators, or instruments, adequately identifies the main distinguishing 
characteristics of the sampled banks and credit unions.

To conclude despite the methodological weaknesses, which can be 
overcome by testing other methods and definitions, the business models 
analysis remains a useful tool to understand what banks do and how they 
perform and contribute to risk in the system.

All the clustering procedures were conducted using SAS’ built-in and 
user-contributed functions. The SAS codes are available to rerun the busi-
ness models for banks and credit unions yearly and available upon request 
(www.BBMresearch.org).

18 See Everitt et al. (2001) for an introduction to cluster analysis and some of the practical 
issues in the choice of technical procedures.
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4.3  Business moDels iDentification

In what follows, the business models based on Activity-Funding definition 
are identified in Europe’s banks, US banks and credit unions and Canadian 
banks and credit unions. The descriptive statistics are presented in 
Appendix C.

4.3.1  Business Models in Banks in Europe

Using the definition of business models suggested, the database to exam-
ine business models in banks in Europe (Ayadi et al. 2016) and applying 
the clustering methodology, the results show that the pseudo-F indices 
attain a single maximum, pointing to the five-cluster configuration as the 
most distinct one (see Table 4.1).

The interpretation of the results of the clustering (Appendix C) shows 
that banks in Europe operate using five business models, described 
as follows:

Focused retail banks provide traditional services, such as retail loans 
are funded by retail deposits.

Diversified retail (type 1) banks combine lending to retail with a 
moderate percentage of trading activities and primarily funded by 
retail deposits.

Diversified retail (type 2) banks lend to retail customers with a mod-
erate percentage of trading activities using mainly market funding (i.e. 
debt liabilities) in addition to retail deposits.

Table 4.1 Pseudo-F indices for clustering configurations for banks in Europe

Number of clusters Pseudo-F index 
(Calinski and 

Harabasz)

Number of clusters Pseudo-F index 
(Calinski and 

Harabasz)

1 – 6 4798
2 4984 7 4723
3 4243 8 4783
4 4378 9 4699
5 5015 10 4602

Source: Reproduced from Ayadi et al. (2016)

Note: The Calinski and Harabasz (1974) pseudo-F index is an estimate of the between-cluster variance 
divided by within-cluster variance
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Wholesale banks primarily engage in interbank lending and 
borrowing.

Investment banks are primarily engaged in trading and derivatives 
activities and funded with a mix of retail and market funding (Fig. 4.1).

-2.0

-1.0

0.0

1.0

2.0

3.0
Bank loans

Bank liabilities

Customer deposits

Customer loans

Debt liabilities

Trading assets

Derivative exposures

Tangible common equity

Focused retail Diversified retail (Type 1)
Diversified retail (Type 2) Wholesale
Investment

Fig. 4.1 Identification of bank business models in Europe, standardised scores. 
Source: Reproduced from Ayadi et al. (2016). Notes: Indicators marked with an 
asterisk (*) were used as instruments in the cluster analysis. The figures represent 
the number of standard deviations from the sample mean. Customer loans and 
customer deposits represent the balance sheet share of deposits from and loans to 
non-bank customers, respectively. Bank liabilities and bank loans identify the share 
of liabilities of and loans to other banks, including bank deposits, issued debt, 
interbank transactions and received funding from central banks. Debt liabilities are 
calculated by netting customer deposits, bank liabilities, total equity and negative 
fair values of all derivative transactions from total liabilities. Derivative exposures 
capture all negative carrying values of derivative exposures. Trading assets are 
defined as total assets minus liquid assets (cash and deposits at central bank) minus 
total loans and intangible assets. Tangible common equity is defined as common 
equity minus intangible assets and treasury shares as a share of tangible assets (i.e. 
total assets minus intangible assets)
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4.3.2  Business Models in Banks and Credit Unions in the US

Using the databases examining business models in banks and credit unions 
in the US (Ayadi et  al. 2017), the following procedure is used: a hybrid 
method combining the hierarchical Ward’s (1963) procedure explained 
above and the non-hierarchical k-means algorithm is used to form the clusters.

To diagnose the appropriate number of clusters in Step 2, Calinski and 
Harabasz’s (1974) pseudo-F index was used as the primary “stopping 
rule”. The results for the bank sample show that the pseudo-F indices 
attain a single maximum, suggesting the four-cluster configuration as the 
most distinct one (see Table 4.2). For credit unions, the results show that 
a three-cluster configuration is the most distinct one (see Table 4.3).

The interpretation of the results of the clustering (Appendix C) shows 
that banks in the US operate using four business models (Fig. 4.2).

Table 4.2 Pseudo-F indices for bank clustering configurations in the US

Number of clusters Pseudo-F index 
(Calinski and 

Harabasz)

Number of clusters Pseudo-F index 
(Calinski and 

Harabasz)

1 – 6 53,000
2 54,000 7 50,000
3 57,000 8 48,000
4 65,000 9 47,000
5 57,000 10 47,000

Source: Reproduced from Ayadi et al. (2017)

Note: The Calinski and Harabasz (1974) pseudo-F index is an estimate of the between-cluster variance 
divided by within-cluster variance; the highest number is indicated in bold

Table 4.3 Pseudo-F indices for credit union clustering configurations in the US

Number of clusters Pseudo-F index 
(Calinski and 

Harabasz)

Number of clusters Pseudo-F index 
(Calinski and 

Harabasz)

1 – 6 10,000
2 11,000 7 9600
3 12,000 8 9200
4 11,000 9 8900
5 10,000 10 8800

Source: Reproduced from Ayadi et al. (2017)

Note: The Calinski and Harabasz (1974) pseudo-F index is an estimate of the between-cluster variance 
divided by within-cluster variance; the highest number is indicated in bold
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Wholesale banks: These banks are active in the intermediation between 
banks, with a relatively heavy reliance on market/interbank lending 
and funding.

Retail banks type 1: These banks are active in lending to customers 
and show greater diversification in terms of investment activities and they 
use customer deposits as the primary means for funding.

Retail banks type 2: These banks are focused on retail activities. They 
are mainly active in lending to customers and they use customer deposits 
as the primary means for funding.

Investment banks: These banks are active in the trading activities and 
are predominantly funded by consumer deposits.

The interpretation of the results of the clustering (Appendix C) shows 
that credit unions in the US are active in three business models—all retail 
oriented (Fig. 4.3).

-5
-4
-3
-2
-1
0
1
2

Bank loans

Bank liabilities

Customer deposits

Customer loansDebt liabilities

Trading assets

Derivative exposures

Retail (Type 1) Retail (Type 2)

Wholesale-oriented Investment-oriented

Fig. 4.2 Identification of bank business models in the US, standardised scores. 
Source: Reproduced from Ayadi et al. (2017). Notes: Indicators are those used for 
the clustering. The figures represent the number of standard deviations from the 
sample mean
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Retail type 1 credit unions business models are composed of credit 
unions that are focused on traditional deposit-loan intermediation. In par-
ticular, customer loans account on average for 71.35% of total assets, sur-
passing the sample average of 60.30%. On the liability side, these credit 
unions are largely funded via customer deposits.

Retail type 2 credit unions are more diversified between conventional 
deposit-loan intermediation, in particular, customer loans and depositing 
and lending to other credit institutions.

Retail type 3 credit unions primarily include institutions that are 
depositing or lending a larger share of their funds in/to other credit insti-
tutions. Indeed, on average, “interbank” deposit/lending activity repre-
sents nearly half of their balance sheet.
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Loans to/Deposits in CU/banks
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Customer loans

Trading assets

Derivative exposures

Retail (Type 1) Retail (Type 2) Retail (Type 3)

Fig. 4.3 Identification of credit union business models in the US, standardised 
scores. Source: Reproduced from Ayadi et al. (2017). Notes: The figures are the 
number of standard deviations from the sample mean
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4.3.3  Business Models in Banks and Credit Unions in Canada

The same procedure applied and results show that the pseudo-F indices 
attain a single maximum, pointing to the three-cluster configuration as the 
most distinct one (see Table 4.4).

The interpretation of the results of the clustering (Appendix C) shows 
that banks and credit unions in Canada are active in three business models.

Diversified retail business models: These are institutions active in retail 
and investment activities and funded by a mix of retail and market funding;

Focused retail business models: These are institutions active in retail 
intermediation customer deposits and loans;

Investment-oriented business models: These are institutions that are 
active on trading and derivatives and mostly market funded (Fig. 4.4).

To conclude, this chapter identified the business models for compre-
hensive large datasets of banks and credit unions (when data is available) 
in Europe, US and Canada using the A/F definition and clustering meth-
odology that is a simple statistical technique for assigning a set of observa-
tions into distinct group.

The results of the computations to identify business models in Europe, 
US and Canada show that:

• In Europe, there are five bank business models that include three 
retail oriented with different levels of activity diversification and 
funding mix and one investment and another wholesale oriented;

Table 4.4 Pseudo-F indices for clustering configurations in Canada

Number of clusters Pseudo-F index 
(Calinski and 

Harabasz)

Number of clusters Pseudo-F index 
(Calinski and 

Harabasz)

1 – 6 207
2 234 7 208
3 237 8 214
4 233 9 220
5 213 10 231

Source: Author

Note: The Calinski and Harabasz (1974) pseudo-F index is an estimate of the between-cluster variance 
divided by within-cluster variance
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• In the US, four bank business models that include two types of retail 
oriented, one investment and another wholesale and three types of 
retail-oriented credit unions with different levels of activity 
and funding;

• In Canada, three business models, two retail oriented with different 
level of diversification and one investment.
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0
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6
Bank loans

Bank liabilities

Customer deposits

Customer loansDebt liabilities

Trading assets

Derivative exposures

Focused retail Diversified retail Investment-oriented

Fig. 4.4 Comparison of banks business models in Canada, standardised scores. 
Source: Author. Notes: Indicators marked with an asterisk (*) were used as instru-
ments in the cluster analysis. The figures represent the number of standard devia-
tions from the sample mean. Customer loans and customer deposits represent the 
balance sheet share of deposits from and loans to non-bank customers, respectively. 
Bank liabilities and bank loans identify the share of liabilities of and loans to other 
banks, including bank deposits, issued debt, interbank transactions and received 
funding from central banks. Debt liabilities are calculated by netting customer 
deposits, bank liabilities, total equity and negative fair values of all derivative trans-
actions from total liabilities. Derivative exposures capture all negative carrying values 
of derivative exposures. Trading assets are defined as total assets minus liquid assets 
(cash and deposits at central bank) minus total loans and intangible assets. Tangible 
common equity is defined as common equity minus intangible assets and treasury 
shares as a share of tangible assets (i.e. total assets minus intangible assets)
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CHAPTER 5

Bank Business Models and Financial  
Stability Assessment

After defining and identifying business models in banks in Europe, US and 
Canada, this chapter examines the relevance of the business models analy-
sis in banking for financial stability assessment. First, it reviews the 
dimensions of financial stability and assessment framework broadly. 
Second, it explains how business models analysis in banks can serve to 
complete the financial stability framework. Third, it discusses the impor-
tance of the business models analysis for the future of regulation and 
supervision.

5.1  Financial Stability aSSeSSment Framework

Financial stability is a fundamental policy objective but there is no single 
agreed definition for what it means to ensure its dimensions are dealt with 
by policy actions and tools.1 Houben et al. (2004) define financial stability 
as “a situation in which the financial system is capable of allocating resources 
efficiently between activities and across time, assessing and managing finan-
cial risks, and absorbing shocks”. According to the authors, a stable financial 
system is a system that “enhances economic performance, and wealth accu-
mulation, while it is able to present adverse disturbances from having an 
inordinate disruptive impact”. The authors also emphasise the dynamic 

1 For an overview of financial stability, see Houben et al. (2004).

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-02248-8_5&domain=pdf
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nature of finance and hence financial stability and instability. In their 
framework definition, they interact several components of the financial 
system such as financial institutions, financial markets and infrastructure, 
which along their quest to perform their tasks in the economy, they con-
tribute to stability and instability. The authors recognise the complexities 
underpinning this definition and the importance of public policy to ensure 
these complexities are understood, monitored and regulated to minimise 
instabilities during the cycle. Based on this definition, the authors propose 
a financial stability assessment framework building on the characteristics of 
finance. The objective of the framework is “to foster an early identification 
of potential vulnerabilities, promote preventive and timely policies to avoid 
financial instability, and to resolve instabilities when preventive and reme-
dial measures fail”.

In this framework of assessment, there are endogenous and exogenous 
factors that interact in the financial system (institutions, markets and infra-
structure) and impact positively or negatively the economy. In the process, 
there are imbalances that ought to be corrected by preventive, remedial 
and resolution policy mechanisms. The operationalisation of the frame-
work starts with analysis and monitoring, followed by assessment and 
policy actions using specific tools.

The authors treat financial institutions (e.g. banks, insurance compa-
nies, others) all together. When vulnerabilities start building up endoge-
nously in one single institution or a group of institutions, they can spread 
to other parts of the financial system, in particular when other exogenous 
factors can interact to accelerate the instabilities. The sources of endoge-
nous risks range of all types of risks financial institutions are supposed to 
manage (e.g. credit, operational, market, counterparty, reputational, 
liquidity, legal, concentration, business, governance).

For financial markets and infrastructure, other sources of vulnerabilities 
range from asset price misalignment to a run on a specific market or more 
broadly contagion.

To minimise the accumulation of vulnerabilities, preventive, remedial 
and resolution policy actions are taken. These actions range from regula-
tion, supervision (micro- and macro-prudential), prompt corrective 
actions, to resolution and liquidation. For these actions to function, the 
timing of using each one of them is essential. But, to act timely, informa-
tion must be available to be analysed for policy actions and tools to be fully 
functional and useful.
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In 2012, Ayadi et al. (2012) urged for a fundamental rethink towards a 
new conceptual framework to achieve financial stability that considers all 
the costs and benefits of intervening in financial markets through micro- 
and macro-prudential regulations, supervision, monetary policy, crisis 
resolution and other institutional arrangements and structural reforms. 
According to this view, the conceptual framework applied to banks should 
be designed to fulfil two simultaneous objectives of the reform agenda, 
necessary for systemic financial stability:

 1. To lower the probability of bank failures; and
 2. To reduce the costs of those failures that do occur.

The first objective is linked to prevention and remedial regulatory 
actions, and the second objective is linked to resolution, liquidation 
actions and to the undesirable extreme case of the involvement of taxpay-
ers in the form of bailout.

Theoretically, there is a trade-off between these two objectives in that 
the more the costs of failure can be reduced, the less intensive regulation 
needs to be to lower the probability of failure. When the arrangements for 
the resolution structures are determined and their application and level 
effectiveness are identified, the optimal intensity of regulation and struc-
tural changes can be defined for the benefit of financial stability. In practice, 
this is not easy to achieve because of the information asymmetry between 
banks and regulators due to the level of complexity and interconnectedness 
of today’s banking and the potential risk of regulatory capture. If regula-
tors cannot have a precise view on the business models of banks and their 
contribution to accumulation of risks in the financial system, and are 
unable to determine the timing and characteristics of a banking crisis before 
it occurs, then it is difficult to find an optimal mix between the two objec-
tives. The lessons of the GFC showed that massive costly bailouts were 
engaged to keep the banking sector afloat in several countries without a 
precise knowledge of what the cost of failures of systemic banks in the 
global financial system would be and whether this cost of failures is higher 
or lower than what has been engaged globally using taxpayer-funded bail-
outs. These taxpayer-funded bailouts may have kept the global financial 
system afloat but reinforced the moral hazard problem in the system.

In their research, Ayadi et al. (2012) show that business models mat-
ter for the soundness of banks and overall to systemic stability and hence 
for the optimal design of banking regulation to restore incentives. 

 BANK BUSINESS MODELS AND FINANCIAL STABILITY ASSESSMENT 



60

They recommend a complete rethink of the one-size-fits-all regulatory 
paradigm based on flawed Basel models and metrics (e.g. Tier 1 risk-
weighted capital ratio) that determine the risks on the assets side of a 
bank but omit how banks get funded in the financial system and how 
leveraged a bank is and how this leverage evolves. They concluded that a 
new regulatory paradigm would require a better identification of busi-
ness models and practices of banks and their evolution, and would sys-
tematically address their risks ex ante at any point in the economic cycle 
and ultimately their timely resolution, in case a crisis erupts.2

5.2  bank buSineSS modelS and Financial  
Stability aSSeSSment

When applying Houben et al.’s (2004) broad financial stability framework 
more specifically to banks and when applying the definition of a bank busi-
ness model we propose in this book, there are endogenous factors that 
result from an overall risky business model of a single bank or a group of 
banks that can be profitable in the short run but, when interacting with 
other macro-economic and market factors, can create instabilities, in par-
ticular when preventive measures are flawed and/or weakly enforced. For 
example, banks that are active mainly in excessively risky short-term finan-
cial activities (and largely involved in credit derivatives to benefit from 
specific trade movements) and are being funded by short-term wholesale 
funding are much less resilient to a sudden market funding dry-up than 
banks that are focusing on retail activities and are funded by retail deposits 
and are not involved in trading complex financial instruments. Equally, 
banks that are active in mortgage lending and funded by retail deposits are 
much less resilient to a burst of a real estate bubble or an economic reces-
sion domestically than banks that are active in diversified market activities 
and funded in the wholesale market.

In the financial system, the net effect of the interaction of endogenous 
and exogenous factors on the business model of a bank, a group of banks 
and the financial system is very difficult to predict, particularly when the 
interconnectedness phenomenon is added to the picture.

To overcome this difficulty, relevant data availability and frequent mon-
itoring of bank business models, for example, using the A/F definition, 

2 Later, Ayadi and Ferri (2016) showed that business models matter for the optimal design 
of banking resolution.
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can become an essential policy tool for assessing the accumulation of risk 
per business model and managing it via regulatory, supervisory and reso-
lution actions. This monitoring should also strive to understand how busi-
ness models of banks (when defined and identified) interact with traditional 
metrics such as size and ownership and organisational structures, and 
whether and why business models change overtime and whether this 
change is beneficial or detrimental to the financial system. This monitor-
ing exercise, therefore, allows a better understanding of how business 
models in banks evolve dynamically in terms of contributing to financial 
and economic performance, and contributing, accumulating and manag-
ing risks, and finally how they respond to regulation and ultimately resolu-
tion and liquidation based on the characteristics underpinning each 
business model. More broadly, a more informative assessment of competi-
tion, concentration and diversity in the banking market can be achieved 
when applying the business models analysis.

Bank business models, when identified based on an agreed definition, 
can be a policy tool in terms of prevention, remedy and resolution.

When the business models of banks are identified and the contribution 
to the systemic risk of each individual institution and a group of institu-
tions is delimited based on different risk assessment metrics and method-
ologies, and when these business models are analysed in connection with 
other financial and macro-economic factors, then this analysis can provide 
additional information on how and to what extent a business model can 
be detrimental to excessive risk accumulation in the financial system or, on 
the contrary, conducive to a healthy risk allocation and risk management 
in the economy. This will determine whether there are sufficient regula-
tory backstops per business model when an external shock is hitting and 
how business models of institutions react to it.

Business models analysis for banks emerged in the capital regulatory 
framework in Europe only after the GFC3 in 2013 and became one of the 
key elements of the Supervisory Review and Evaluation Process (SREP) 
although little is known about this concept. First, there has not been an 

3 DIRECTIVE 2013/36/EU OF THE EUROPEAN PARLIAMENT AND OF THE 
COUNCIL of 26 June 2013 on access to the activity of credit institutions and the prudential 
supervision of credit institutions and investment firms, amending Directive 2002/87/EC 
and repealing Directives 2006/48/EC and 2006/49/EC; and REGULATION (EU) No 
575/2013 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 26 June 
2013 on prudential requirements for credit institutions and investment firms and amending 
Regulation (EU) No 648/2012.
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official definition of what a business model is for a bank that is commonly 
adopted by the regulatory authorities and emerging research to adopt it in 
the regulatory framework. Despite this, in Europe, several competent 
authorities (e.g. the European Central Bank (ECB), the European Banking 
Authority (EBA) and several national central banks) and globally the Bank 
of International Settlements (BIS) engaged in identification and assess-
ment exercises of bank business models based on the supervisory data 
available to them to better understand the intricacies of this concept and 
how it can be applicable for bank micro-prudential supervision. In other 
countries such as the US and Canada, the business model analysis is not 
formally enshrined in the regulation.

Adopting a common definition of a business model at a global or 
regional level will make the use of business models analysis in banks for 
regulatory purposes easier to apply to compare and better regulate banks 
in terms of micro-prudential policy for individual banks and in macro- 
prudential policy for a group of banks and the banking system as a whole.

The A/F definition we propose in this book and have tested for several 
years, several countries and datasets of different sizes allows for a compre-
hensive and comparable financial stability assessment as it takes into account 
the risks underpinned in the indicators used in the assets and liabilities of 
banks. Asset and liability are essential to understand the behaviour of a 
bank in the financial system, and when they interact they either create or 
destruct value. This definition allows for comparison between countries 
without having to include usually incomparable data of countries, applying 
different regulatory frameworks and accounting standards in the same 
sample. Moreover, the business model indicator produced using this defi-
nition can complement other assessment metrics such as size, ownership, 
governance quality and others, and can be enlarged when more granular 
balance sheet data and off-balance sheet data become available. The weak-
ness of this definition is the non- inclusion of off-balance sheet data but if 
data is made available, the off- balance sheet data can be matched with the 
bank business models using the balance sheet data to assess the risk under-
pinning each business model.

We argue that the bank business models assessment framework can form 
part of the broader financial stability assessment framework that includes 
specifically the analysis of the interaction with size and ownership structure, 
migration of business models, economic performance, risk, resilience to 
external shocks, response to regulation and resolution. These are essential 
to understand the overall performance of a business model for a single 
bank, a group of banks and a banking system in a given country or a region.
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This bank business models assessment framework can serve to assess 
the accumulation of risks over time and how regulation and ultimately 
resolution responds to it for individual banks and for a banking system as 
a whole. This makes the bank business models analysis a good tool for 
better regulatory prevention including micro- and macro-prudential 
regulation and resolution. This analysis is also relevant for the debate 
about proportionality that is essential to preserve a diverse banking system.

For micro-prudential regulation, when individual banks deviate from 
the average acceptable risk profile of a given business model and when the 
response of a bank or a group of banks under a specific business model to 
regulatory metrics is below what is expected, then a capital add-on can be 
computed under Pillar 2 of the Basel framework based on the additional 
risk incurred in the activities and funding profiles of these deviating banks. 
Applying more regulatory costs on these deviating banks will push back 
highly risky banks to the “healthy” references.

For macro-prudential regulation, when a group of banks in a country 
or a region with a risky business model are collectively increasing systemic 
risk, then an additional capital buffer should be applied to reduce the risk 
accumulation under that given business model—a capital buffer that is 
equivalent to the one designed for the large systemically important banks.

With time, and in the absence of regulatory capture and forbearance, 
a symmetric regulatory approach of capital requirement reduction can be 
applied for banks that operate under “healthy” business models. The capi-
tal reduction or capital discount can be further researched to ensure that 
its computation is carefully independently designed.

The business model analysis can prove useful for the debate on propor-
tionality in bank regulation and structural reforms not only in Europe but 
also in the US and Canada. As a matter of fact, a large number of small and 
medium-sized banks, which were identified as predominantly retail- 
oriented institutions, seem to concentrate on traditional financial interme-
diation. There is a presumption that for these banks, the complexity of 
Basel regulation would drive compliance costs upward, which might in the 
long run hamper their prime role of financing the real economy. Further 
research on this matter is needed to make viable assertions. In turn, for 
large investment banks, which grew too complex and too large because of 
their market-oriented and international nature, the evidence shows that 
the worse-performing institutions might accelerate the accumulation of 
systemic risk and because of their rather weak resilience to extreme shocks, 
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they could be subject to further bailouts if bail-ins under the resolution 
framework prove insufficient. For these latter cases, structural reforms 
(e.g. ring fencing or breakup) might prevent this risk from happening, 
although in the long run it is unclear whether this will be a viable solution.

For resolution, as was shown by Ayadi and Ferri (2016), calibrating the 
Minimum Required Eligible Liabilities (MREL) and the Total Loss 
Absorption Capacity (TLAC) to business models is essential to ensure 
that in the resolution phase there is no mi-calibration in terms of the risks 
related to the asset and liability structures of banks, which would be largely 
detrimental to the overall recovery of the financial system.

5.3  bank buSineSS modelS and reStoring baSel 
regulation incentiveS

Ayadi (2012) provided a critical assessment of the evolution on the Basel 
global banking rules—the so-called Basel I, Basel II and Basel III over 
the last decades. She delved into how these rules impacted banks’ incen-
tives in particular via Basel II computation of the risk-weighted assets 
(RWA) central to the Basel II Tier 1 capital ratio and recommended for 
Pillar 2 to play a much central role in banking regulation instead of Pillar 
1, which is mainly computed by banks themselves. In her paper, she 
emphasised that “Pillar 1 should be viewed as complementing Pillar 2 to 
achieve effective supervision. Several indicators should be looked at under 
Pillar 1, including the Basel II risk sensitive ratio, a liquidity cushion and 
a leverage ratio.” Along this same thinking and more critically, Ayadi 
et  al. (2012) explicitly recommended a complete rethink of the one-
size-fits-all regulatory paradigm based on the flawed Basel metrics (e.g. 
Tier 1 risk-weighted capital ratio) by requiring a better identification of 
business models and practices of banks and their evolution that would 
systematically address their risks ex ante at any point in the eco-
nomic cycle.

Assuming there is no regulatory forbearance and no regulatory cap-
ture, for supervisors to have power over regulating banks credibly, there 
should be a coherent policy tool to allow them to better understand 
what banks do in practice based on their role in the financial system. 
Relying on banks’ self-measured risk metrics such as RWA might not be 
enough for supervisors to have a well-informed view on what banks do 
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and what their interactions with other institutions in the markets and in 
different countries are and above all what their incentives are when they 
make their trades.

The bank business model approach is useful as a regulatory tool to 
regulate banks and their underlying incentives. It will help overcome the 
weakness of regulating banks using a one-size-fits-all approach of Basel by 
reducing the asymmetry of information between banks and regulators and 
hence apply the right amount of capital, leverage and liquidity require-
ments needed based on the role of banks in the economy over time.

Once the business models in banks are identified using a commonly 
accepted definition and the evolution from one business model to 
another is explained, then their contribution to the accumulation of risk 
in the financial system and their role in the economy are better assessed. 
Having this policy tool to monitor the behaviour of banks will allow 
regulators to better regulate and supervise using either micro-prudential 
or macro- prudential tools calibrated to the banks business model. The 
new regulatory framework design that is calibrated to the bank business 
models is developed in such a way that the banks deviating from what is 
to be considered a “healthy state under a business model” should be 
either rewarded or penalised depending on the sign of the deviation (i.e. 
contributing to less risk of more risk). To achieve this, more research 
must be done to understand what is a healthy state (or states) under a 
business model and how it relates to the economic cycle and allocation 
of capital in the economy.

The expectation is that in principle, banks would have lower incentives 
to cheat the regulatory (and resolution) system that is calibrated to their 
business model because the information about their business model is 
known to their regulators and can be used as additional market informa-
tion and updated over time and hence the level of capital, leverage and 
liquidity in the financial system will tend to be at the optimal levels. In the 
long run, this will lead to more efficient allocation of capital and liquidity 
in the economy.

To conclude, this chapter explained how the business models analysis 
could form part of the financial stability assessment framework and could 
serve as a policy tool in terms of prevention, remedy and resolution.

The business model assessment framework includes how business mod-
els interact with other traditional metrics such as size, ownership and 
organisational structure, the determinants of business models migration 
and contribution to systemic risk, how business models contribute to 
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financial and economic performance, how they accumulate and manage 
risks and how they respond to regulation and resolution.

In the chapters that follow, we present the bank business models assess-
ment framework for Europe, US and Canada.
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CHAPTER 6

Business Models, Ownership, Organisational 
Structures and Size

The bank business models analysis complements the traditional owner-
ship, organisational structure and size analyses.

Ownership is fundamental to understand the underlying incentive of a 
financial institution. When the incentive is solely profit maximising, then 
institutions tend to take additional risk while minimising all other costs. 
When the incentives differ from this market “reference”, then distinctions 
become blurry and more research is needed to understand these incentives 
and how they evolve in the financial system.

Organisational structure is another important dimension to assess 
banks in particular when the internationalisation strategy (e.g. via subsid-
iaries, branches or both) is involved.

Assessing size in economic theory applied to banking has targeted the 
finding of the optimal size. However, the size concept has also pre-empted 
the “too big to fail” concept and has been used by the international regu-
latory authorities to list the systemically important financial institutions 
worldwide.

This chapter examines the interaction between business models and own-
ership and organisational structures in banks in Europe on the one hand and 
the interaction between business models and size in banks in the US on the 
other hand. In Europe, there is large diversity in ownership structures. In 
the US, size has been a key dimension in categorising banks. This chapter 
finally provides a brief assessment of the Canadian banking sector.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-02248-8_6&domain=pdf
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6.1  Business Models, ownership 
and organisational structure and size

Understanding the interaction between business models, ownership, 
organisational and size dimensions in banks and other financial institu-
tions is important to better assess systemic risk and better analyse financial 
stability conditions and what causes instability.

Ownership structure defines who owns the financial institution and 
hence determines the underlying incentives of an institution. Shareholders- 
owned financial institutions are generally profit maximising while 
stakeholders- oriented financial institutions tend to fulfil stakeholders’ 
objectives (e.g. cooperatives and mutual financial institutions claim to 
maximise members’ surplus and savings banks owned by foundations tend 
to pursue their missions). The attitudes to risk-taking differ when incen-
tives are different from profit maximisation. Generally, profit-maximising 
financial institutions tend to take more risk to maximise profit and gener-
ate high dividends for their shareholders to invest more in equity. Such an 
incentive leads to high profitability and more risk-taking over time. If this 
risk is not managed adequately, then unmanaged excessive risk can cost 
dearly to the financial system and to the economy and society as a whole. 
Other institutions may not be profit-maximising institutions because of 
their underlying institutional setting but they have clear mandates to 
enhance financial access and/or to maximise their members’ surplus (via 
subsidies in financial services pricing or whatever this surplus means (e.g. 
distribution of vouchers or discounts on financial services)). Such an 
incentive may also lead to excessive risk-taking in particular when institu-
tions are not subjected to market discipline. A careful understanding of 
the risk accumulation profile of each ownership structure is essential to 
better understand its contribution to the risk accumulation in the overall 
financial system.

Organisational structure defines how an institution is organised 
domestically and across borders via branches or subsidiaries or both. 
This reflects the internationalisation strategy of a bank but also how it is 
organised when it goes across borders. When a bank is headquartered in 
a country, it is supposedly regulated and supervised in the home coun-
try and can operate via branches and subsidiaries when it goes interna-
tional. The branches are under home supervision and subsidiaries are 
under host supervision. Organising via branches or subsidiaries has impli-
cations for the risks domestically and across borders, and raises issues of 
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cross-border coordination and exchange of information between super-
visors. In a crisis situation, this is essential and raises political econ-
omy aspects.

Size is another important dimension that defines the importance of 
financial institutions (e.g. total assets, credits and deposits) relative to the 
gross domestic product (GDP) of a country or a region. Size also deter-
mines whether a financial institution is or not systemically important 
domestically, regionally or globally. Size is also an important factor to 
determine whether an institution is “too big to fail” or “too big to be 
unwound” and whether a structural reform is the preferred avenue to 
break up to reduce the moral hazard relative to size.

The risk profile and the contribution to systemic risk of a financial 
institution that is small, retail oriented and domestic are different from 
those of a financial institution that is large, investment oriented and 
international.

This difference in risk profile and risk accumulation over time per busi-
ness model in the financial system requires a comprehensive financial sta-
bility assessment framework that includes:

 1. assessment and management of risks relative to size;
 2. assessment and management of risks relative to ownership  

structure;
 3. assessment and management of risks relative to organisational 

structure;
 4. assessment and management of risks relative to business models;
 5. assessment and management of risks relative to the interaction of 

size, ownership structure, organisational structure and busi-
ness models.

6.2  Business Models and ownership structures 
of Banks in europe

Europe is home to large diversity in banking in terms of ownership, organ-
isational structures, size and business models. The financial integration 
process, which contributed to this diversity, was made possible thanks to 
the 1999 Financial Services Action Plan (FSAP). This process allowed sev-
eral banks to internationalise across their original boarders via single pass-
porting, a consolidation process that resulted in the emergence of large 
cross-border financial groups that operate in several European countries 
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either via branches or subsidiaries or both with no restriction.1 Smaller and 
local groups (e.g. such as local savings banks and cooperatives) have 
remained confined to their original boarders, while the medium-sized 
institutions have chosen to internationalise by acquiring banks in other 
countries, particularly in Eastern Europe during the European enlargement  
period.

Looking at the ownership structure, in the banking sector in Europe, a 
distinction can be made between shareholder-value (SHV) and stakeholder- 
value (STV) banks. The co-existence of these two structures determines 
the extent of institutional diversity in the sector.2 The main objective of 
the SHV banks is to maximise profit to the shareholders (or equity hold-
ers), while the STV banks have multiple objectives (e.g. maximise the sur-
plus of members for cooperatives and similar institutions while making 
profit). Hence, these institutions qualify as “dual or multi bottom-line” 
institutions that have the combined profit-making for the banks’ financial 
viability and adding value for their stakeholders—whatever this value 
means. However, the objectives—other than profit maximisation—can be 
too broad and may not be easily assessed and monitored. All institutions 
(SHV and STV) use the profitability metrics to assess their performance, 
which makes the distinction between the two difficult to make. A more 
informed distinction should use other metrics to understand how STV 
institutions benefit the economy and the society beyond profits.

In the dataset for Europe, the key characteristics of the different owner-
ship structures3 are described below as in Ayadi et al. (2016):

Commercial banks (SHV). These banks take many different forms, but 
have in common that they are in general privately owned by their share-
holders and are driven by profit maximisation to satisfy the dividend 
expectations of their shareholders. The commercial banks include banking 
groups as well as subsidiaries owned by non-EEA and CH entities.

Cooperative banks (STV). There are large differences between coopera-
tive banks in Europe, which do not make it easy to place these institutions 
under a single definition.4 But, in general, the main distinguishing 
characteristic is that cooperative banks belong to their members who have 
equal voting power (one member one vote) and are entitled to the nomi-
nal value of the shares. These shares are generally dispersed and members 

1 Ayadi and Pujals (2005).
2 See Ayadi et al. (2009, 2010) for an extensive analysis on institutional diversity in banking 

in Europe.
3 The type of ownership structure is determined based on the situation of the banking 

group during the summer of 2015.
4 For a comprehensive account on cooperative banking in Europe, see Ayadi et al. (2010).
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have little to no disciplinary power on the management of the bank. 
Moreover, the central institutions that are owned by the member-owned 
banks and are not reporting consolidated financial figures are also recog-
nised as cooperative banks and can operate unilaterally from the members’ 
organisations.

Nationalised banks (SHV). During the financial and economic crises in 
Europe, governments intervened to safeguard financial stability. Support 
came in the form of recapitalisations, asset relief measures, loans and guar-
antees. In return, the governments received fees and, in some cases, also 
shares. In cases where a government obtained control (i.e. more than 50% 
of the shares) and kept it for a few years (at least until the summer of 
2015), the bank was considered as being nationalised. The nationalised 
banks are either prepared to become commercial banks or are being liqui-
dated. These banks are value maximising under the conditions agreed to 
in their nationalisation.

Public banks (STV). Some public bodies (e.g. local-, regional-, central 
governments) also have banks to support them in fulfilling their public 
interest objectives. Hence, most of these banks raise funds and provide 
financing for the activities of public bodies.

Savings banks (STV). The savings banks in Europe have many different 
characteristics; they can be owned by public bodies or foundations,5 but 
have in common that they originally focused on providing access to finan-
cial services for the less wealthy amongst the population. Like the coopera-
tive banks, the savings banks are in many cases supported by central 
institutions. In cases where the local savings banks and central institutions 
were not reporting consolidated financial figures, the central institutions 
are nevertheless recognised as savings banks. The savings banks are con-
sidered STV.

The descriptive statistics for the main variables describing the activities 
and funding strategies across ownership structures are provided in 
Appendix C.

One key observation that emerges from Table 6.1 is that, based on the 
bank-year observations during the whole period, all ownership structures 
operate in the five business models as defined in this book following dif-
ferent percentages.

In terms of number of institutions, wholesale and investment banks are 
mostly SHV banks, while retail banks are mostly STV banks, which is 
reflected in the highest share of cooperative and savings banks in the 

5 For a comprehensive account on savings banks in Europe, see Ayadi et al. (2009).
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sample. Moreover, a relatively large share of the wholesale banks has pub-
lic ownership, which is also reflected in the share of public listings. 
Moreover, the highest share of listed banks can be found among the diver-
sified retail (type 2) banks. In terms of total assets, the same observation is 
confirmed; commercial banks are, on average, more active in investment 
and less in retail activities than other ownership structures, while coopera-
tive and savings banks are relatively more retail oriented.

This pattern should be monitored frequently to understand the risks 
underlying the evolution of the business models of the different owner-
ship structures in Europe.

In terms of the organisational structure, which reflects the internation-
alisation strategy, investment banks are the most internationally active 
among retail and wholesale banks.

Table 6.2 shows that the average banks in this model have credit insti-
tutions and/or branches in more than six European countries. This is 
significantly more than that of wholesale and retail-focused banks, which 
cover between one and two countries. Both types of diversified retail 
banks have international activities. The average investment and diversi-
fied retail (type 2) banks also have more than one subsidiary, which is 
often used to conduct more substantial international activities. The aver-
age investment bank has 3.6 subsidiaries, while the average diversified 
retail bank has one.

The SHV banks are significantly more internationally active than STV 
banks, which remain domestically oriented. Hence, the commercial and 
nationalised banks are active in 2.3 and 4.2 countries, respectively, whereas 
the other banks are only, almost exclusively, active in their home markets. 
The figures for the cooperative and savings banks need to be interpreted 
carefully. In fact, the international activities of these banks are often exclu-
sively performed by the central institutions within a network of banks. These 
central institutions of cooperative groups can also operate as investment banks.

This pattern should be monitored frequently to understand how banks 
business models change their internationalisation strategy.

6.3  Business Models and size of Banks in the us
In the US, regulators and supervisors such as the Federal Reserve (Fed) 
and the Federal Deposit Insurance Corporation (FDIC) use different clas-
sifications for both individual banks and holding companies that can be 
adjusted over time. The US banking sector features a wide range of banks, 
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from the generally considered small community banks (with total assets of 
less than $10  bn) to mid-sized regional banks (between $10  bn and 
$50 bn) and large national and global banks (more than $50 bn). Each 
category of bank has a role to play in the financial system, for example, 
serving retail customers, SMEs, larger companies, governments and so on.

About 98.8% of the banks6 in the sample have $10 bn or less in total 
assets. In terms of the share of total assets, this category of banks is, neverthe-
less, responsible for only 22.5%. This category has been split into three size 
categories—namely banks with less than $1 bn, between $1 bn and $5 bn, 
and between $5 bn and $10 bn—to better understand the size dimension.

Appendix C provides descriptive statistics for these banks across the five 
categories of size for the overall period of analysis (2000–2014).

As described in Ayadi et al. (2017), the characteristics of US banks of 
different sizes are as follows:

The micro-sized banks include institutions with less than $1  bn in 
total assets, covering almost 90% of the observations, which makes it the 
largest size category of banks in the sample, but it accounts for only 11% 
of total assets. The average size of these banks is just about $180 mn. They 
are mostly retail type 2 banks active in traditional deposit-loan intermedia-
tion with customer loans and deposits of 63.81% and 80.25%, respectively, 
and relatively below the sample average of market and interbank activities.

The very small-sized banks include institutions with between $1 bn 
and $5 bn in total assets. These account for around 5.2% of the number of 
observations and 7.2% of the total assets and are, therefore, larger than the 
previous size category, with an average of $2 bn in total assets. In terms of 
the business model, these banks are fairly similar to micro-sized banks. 
Customer loans are lower (63.34%), a smaller share of funding is obtained 
from customer deposits (74.15%) and a higher share from debt liabilities 
(7.22% compared to 4.89% for micro-sized banks).

The small-sized banks include banks with between $5 bn and $10 bn 
in total assets. These banks represent 0.8% of the total observations and 
3.8% of the total assets, with an average bank size of $7 bn. The composi-
tion of the assets is similar to those of micro-sized banks. The main items, 
customer loans (60.54%) and trading assets (24.02%), are not significantly 
different. In turn, a larger share of funding is obtained from market 
sources, with debt liabilities considerably higher than those of both 
 previous size categories, while their customer deposits (of 65.67%) rank 
below those of both categories.

6 So-called community banks include both commercial banks and savings institutions.
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The mid-sized category includes banks with assets between $10 and 
$50 bn. Although the number of observations is comparable to the small- 
sized banks (0.8%), the share in total assets amounts to 12.2%. The com-
position of the assets is comparable to that of the third size category, while 
liabilities are less reliant on customer deposits. Indeed, with this size cat-
egory, the decrease in reliance on customer deposits and the increase in 
reliance on debt liabilities continue. But the debt liabilities of 12.54% are 
not significantly different from those for small-sized banks.

The large category includes banks with more than $50 bn of assets 
(with an average size of $250 bn). They are the smallest in number, but 
control the majority of the assets. These banks represent only 0.4% in 
number but 65.3% in total assets. They are significantly less active in tradi-
tional deposit-loan intermediation, with customer loans (48.4%) and 
deposits (51.33%) being well below the sample average, while active in 
market-based activities.

Turning to the distribution of the various size categories across busi-
ness models in terms of number of observations, it is clear that all bank 
sizes operate in the four business models defined in this book. Table 6.3 

Table 6.3 Size attributes of bank business models (% of observations)

Amount in 
USD

Model  
1—Wholesale 
oriented (%)

Model 
2—Retail 

(type 1) (%)

Model 
3—Retail 

(type 2) (%)

Model  
4—Investment 
oriented (%)

All (%)

Micro 
(<1 bn)

86.5*** 89.8* 88.3* 91.5* 89.3

Very small 
(1–5 bn)

5.6** 7.3*** 8.2** 5.6*** 7.3

Small 
(5–10 bn)

3.5*** 1.4* 1.7* 1.4* 1.6

Mid 
(10–50 bn)

2.6*** 1.2*** 1.4*** 1.2*** 1.3

Large 
(>50 bn)

1.8*** 0.3* 0.4* 0.3* 0.4

Source: Reproduced from Ayadi et al. (2017)

Notes: All figures are average values of the year-end observations. The independence of cluster sub- 
samples in each size category was tested using the Wilcoxon-Mann-Whitney non-parametric two-sample 
tests at 5% significance. To report the results of these tests, the number of asterisks (*, **, or ***) stands 
for the statistical difference of any given cluster from that of other clusters in the size category. For 
example, two asterisks (**) imply that the cluster is statistically different from two other size categories but 
not the third and fourth (closest) ones
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shows that the large majority of institutions are micro-sized banks (between 
86.5% and 91.5% across business models). As for the remaining categories, 
the very small institutions are relatively more represented in the retail type 
1 and type 2 business models, while small, mid-sized and large banks are 
relatively more represented in the wholesale-oriented business model.

6.4  Business Models, size and ownership  
of Banks in the canada

In Canada, the banking sector is much smaller than those in Europe and 
the US. Banks are regulated by the federal regulator and credit unions and 
the Desjardins group (with its Caisses populaires) are regulated by the 11 
provincial jurisdictions.

Traditionally, regulation has imposed more restrictions on the owner-
ship and activities of foreign banks (Schedules 2 and 3 of the Bank Act).

An analysis shows (Figs. 6.1 and 6.2) that, while local banks, which are 
the largest in terms of total assets, are retail-focused and diversified retail 
institutions, credit unions are overwhelmingly retail-focused and foreign 
banks, which are the smallest across all three business models.

Appendix C provides descriptive statistics for these banks and credit 
unions for the overall period of analysis.
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Group

Foreign banks Credit unions

2014 2015

Fig. 6.1 Total size of institution type, 2010–2015 (billions in Canadian dollars). 
Source: Author
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To conclude, crossing business models in banks with size and ownership 
and organisational structures show that business models analysis adds a new 
analytical dimension to better understand the architecture of the banking 
system and to contribute to financial stability assessment and stability.
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CHAPTER 7

Migration of Business Models

Changing business models, hereafter called “migration”,1 can provide a 
wealth of information to market participants, regulators, creditors and 
depositors about the strategy of banks and their behaviour in the markets 
where they are active in and about their risk profiles and their contribution 
to systemic risk over time.

This chapter explains the reasons why banks change their business 
models and describes the migration process of business models in banks in 
Europe, US and Canada.

7.1  Migration of Business Models

Banks are not expected to change their business models frequently; how-
ever, transformations occur in a changing environment and institutions 
are expected to adapt their business models for the following reasons:

 1. to respond to market forces, competitive pressures (i.e. competition 
and race to profits, mergers and acquisitions, overall sector’s restruc-
turing movement) and financial and economic crises;

 2. to respond to regulatory, monetary, structural reforms and other gov-
ernment led decisions (i.e. increase of capital, liquidity and  resolution 

1 Term used in Ayadi et  al. (2016, 2017) to describe the process of changing business 
models in banks.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-02248-8_7&domain=pdf
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requirements, changes in monetary policy, state aid decisions with a 
restructuring plan requirement);

 3. to adapt to technological transformations and financial innovations 
(e.g. fintech, artificial intelligence and big data, blockchain and vir-
tual currencies);

 4. to adapt to the macro-economic cycle (e.g. real estate booms and 
busts, governments, corporates and consumers indebtedness)

 5. other reasons (i.e. major banks failures, political events (e.g. exit of 
UK from the EU) or major scandals.)

All these reasons could be essential to understand banks’ behaviours 
and their consequences on systemic risk and financial stability.

Although the composition of banks under the different business mod-
els is expected to remain relatively steady over time, transitions do occur 
and more so in some models than in others.

Migration from one business model to another can be assessed looking at:

 1. the number of institutions (or observations); and the total assets of 
institutions that migrated every year and during the period for one 
country and for the region (e.g. EU, EEA or Eurozone);

 2. the direction to which banks migrate (e.g. from retail to investment 
or within different types of retail business models);

 3. the determinants of migration; and
 4. the frequency of migrations

Understanding the migration process of business models in banks is 
essential for understanding the process of accumulation or dissipation of 
systemic risk. It serves as a monitoring tool for a frequent financial stability 
assessment at a country, regional and global levels. The consequences on 
financial stability are different when banks change their business models to 
less risky activities and more stable funding profiles or to more risky and 
short-term activities and less stable and volatile funding profiles. The 
transformational process includes banks of different business models, 
which mix and evolution would lead to either to more or less risky busi-
ness models and hence to more or less risky financial system.

In what follows we provide the assessment of migration of business 
models in banks in Europe, in banks and credit unions in the US and in 
banks and credit unions in Canada.
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7.2  Migration of Business Models 
in Banks in europe

Looking at data from 2005 to 2014, Ayadi et  al. (2016) provided the 
business models transition matrix for banks in Europe, which shows that 
business models do not behave similarly.

Figure 7.1 provides the transition matrix for the five models from 
2005 to 2014.

Wholesale

80%

1.1%

0.6%

7% 3.8%

Focused 

retail

8%
1.7%

90%

0.2% 0.1%
Diversified 

retail 

(Type 2)
87%

8%

0.4%

1.5%

1.1%

Investment

85%

9%

0.1%

4%

6%

Diversified 

retail 

(Type 1)

89% 0.9%

2.2%

12%

1.1%

Fig. 7.1 Model transition matrix, share of banks in Europe (%, 2005–2014). 
Source: Reproduced from Ayadi et al. (2016). Note: The figures give the share of 
banks that belong to a specific model in one period switching to another model (or 
remaining assigned to the same model) in the next period
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The focused retail model shows the highest persistence; 90% of the 
banks remained the same from one year to the next, followed by the diver-
sified retail, wholesale and investment banks which remained within the 
same model throughout the sampled years (89%, 87%, 80% and 85% 
respectively).

Seven per cent of diversified retail (type 1) banks and 3.8% diversified retail 
(type 2) migrated to focused retail. Of wholesale banks, 5.9% migrated to 
investment banks and 4.0% from investment banks moved to wholesale banks.

The net effect of these migrations is not straightforward and further 
research is needed to assess this effect over time.

7.3  Migration of Business Models in the us
Looking more closely at the migrations between bank business models in 
the US, Fig. 7.2 provides the transition matrix for the four models from 
2000 to 2014. Roughly, 80% of the population of each business model 
has kept their activity-funding pattern over the decade and half under 
study: the incidence of migrations among business models ranges from 
11% to 20%.

The assignment of banks to the focused retail (type 2) model shows 
the highest persistence; 88.8% of the banks remained the same from one 
year to the next. The vast majority of the retail (type 1), wholesale-ori-
ented and investment-oriented banks remained within the same model 
throughout the sampled years (79.9%, 79.8% and 83.4% respectively). 
The notable migrations were primarily to retail (type 1), with flows of 
15.7% from investment-oriented, 10.9% from retail (type 2) and 5.4% 
from wholesale- oriented banks. The other large migration flows are to 
retail (type 2) banks, with 14.1% migrating from retail (type 1) and 
11.5% of wholesale- oriented banks. Many wholesale-oriented banks fur-
ther migrated to investment-oriented banks (5.4%) and an almost similar 
proportion (5.9%) of retail (type 1) banks migrated to investment-ori-
ented banks.

For the credit unions in the US, although the composition of the dif-
ferent models remains relatively steady over time, transitions do occur—
and more in some models than in others. Figure 7.3 provides the transition 
matrix for the three models over the period from 2000 to 2014. The 
assignment of credit unions to the retail type 3 and retail type 1 model 
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shows the highest persistence; 83.7% and 82.5% respectively of the credit 
unions of these groups remained the same from one year to the next. The 
retail type 2 credit unions showed a lower persistence with only 74.4% of 
the institutions remaining within the same model. The migration was pri-
marily between retail type 1 and retail type 2 and retail type 2 and retail 
type 3, with flows ranging between 12.0% and 16.9%. The migration 
between retail type 1 and retail type 3 was substantially less with just 0.6% 
and 0.9% to and from retail type 3.

0.1% 0.1%

Wholesale-

oriented

5.4%

11.5%

79.8%

3.3%

Retail 

(Type 2) 88.8%

10.9%

0.1%

0.6%

Retail 

(Type 1)
79.9%

14.1%

15.7%

5.9%

Investment-

oriented

83.4%

0.3%

Fig. 7.2 Model transition matrix, share of banks in the US (2000–2014). Source: 
Reproduced from Ayadi et al. (2017). Note: The amounts in percentages give the 
share of banks that belong to a specific model in one period switching to another 
model (or remaining assigned to the same model) in the next period
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7.4  Migration of Business Models in Canada

Looking more closely at the migrations between bank and credit business 
models in Canada, Fig.  7.4 provides the transition matrix for the four 
models from 2010 to 2015.

More than 90% of the population of each business model has kept their 
activity-funding pattern over the decade and half under study: the inci-
dence of migrations among business models is very low. Investment banks 
have not changed their business models over the period. The retail focused 
also shows a high level of business model stability (97.5%). Banks under 
the retail diversified business model migrate to either focused retail (5.2%) 
or to investment (2.6%).

As compared to Europe and US business models, Canadian bank and 
credit unions business models are relatively more stable.

16.9% 15.4%

Wholesale-

oriented

12.0%
13.6%

74.4%

Retail 

(Type 2) 83.7%

0.6%

0.9%

Retail 

(Type 1)
82.5%

Fig. 7.3 Model transition matrix, share of credit unions in the US (2000–2014). 
Source: Reproduced from Ayadi et al. (2017). Note: The figures give the share of 
credit unions that belong to a specific model in one period switching to another 
model (or remaining assigned to the same model) in the next period
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To conclude, the migration analysis shows a generally low percentage 
of business models migration between business models. This migration of 
business models of banks and credit unions is a phenomenon that has been 
recently researched in the literature.2 More research on the determinants 
and consequences of business models migration is needed to examine this 
process particularly in terms of financial stability and instability assessment 
and management. Moreover, when comparing the three banking systems 
in Europe, US and Canada, the lower percentage of migrating banks in 
Canada, among other factors (size, regulation), can explain the stability of 
the banking system pre- and post-financial crisis. The percentage of 
migrating business models can become an additional indicator for financial 
stability and instability assessment and management.

2 Ayadi et  al. (2018) show that, in Europe, bank business model stability increases the 
overall bank soundness, whilst banks switching their business model are closer to default.

5.2% 0%

Focused 
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92.2%

Fig. 7.4 Model transition matrix, share of banks in Canada (%, 2010–2015). 
Source: Author. Note: The figures give the share of banks that belong to a specific 
model in one period switching to another model (or remaining assigned to the 
same model) in the next period
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CHAPTER 8

Performance of Business Models

Banks and other financial institutions must be economically and financially 
viable. To assess their financial and economic performance, several indi-
cators are used. If a bank is not performing as compared to its peers, then 
it will not honour its financial obligations with its clients, depositors and 
creditors. Therefore, performance is a key indicator that must be moni-
tored frequently as part of the financial stability assessment framework.

This chapter discusses the financial and economic performance metrics 
and shows the results of business models performance for banks and credit 
unions in Europe, US and Canada.

8.1  Performance IndIcators

A large variety of financial performance indicators are used to assess the 
performance of business models of banks and credit unions in Europe, US 
and Canada. These indicators range from profitability, efficiency, income 
distribution and contribution to the real economy. The descriptive statis-
tics are in Appendix D.

The two key profitability indicators that are widely used in the banking 
literature to assess financial performance of banks and other financial insti-
tutions are as follows:

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-02248-8_8&domain=pdf
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 1. Return on assets (ROA): Income before taxes1/Total assets; and
 2. Return on equity (ROE): Income before taxes/Total equity.

The higher the ROA and ROE, the more profitable the banks are.
For credit unions total equity is replaced by net worth. The net 

worth signals the capital strength of a credit union as it also includes 
retained earnings.

Other additional economic performance indicators are used to assess:
Cost efficiency shows how efficient a bank is in terms of its cost 

to income:

 1. Cost-to-income ratio (CIR): operational expenses/income from 
operations.
This indicator measures efficiency

Since it is a cost, a higher CIR indicates that an institution is less effi-
cient. A lower indicator shows that an institution is more efficient.

For credit unions, the denominator is total gross income.
Income distribution is important as an alternative indication of how a 

bank captures income from the risks it takes.

 2. Net interest income: Total interest income/Total interest expense
This indicator measures the extent of intermediation activity.

 3. Commission and fees: Income from fiduciary activities, service 
charges on deposit accounts in government offices, trading gains 
from foreign exchange transactions, other foreign transaction gains, 
gains and fees from assets held in trading accounts and other non- 
interest income.

 4. Trading income: Net gain realised during the calendar year-to-date 
from the sale, exchange, redemption or retirement of all securities 
reported as held-to-maturity securities and available-for-sale securi-
ties. This indicator only applies to banks.

1 The two profitability indicators are computed with data on pre-tax income to ensure 
comparability across the many US tax jurisdictions, European countries and Canada, and 
with credit unions.
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Contribution to the real economy indicates how much the banks 
finance the real economy:

 5. Customer loan growth: (Gross customer loan of the current year/
Gross customer loans of previous year)/Gross customer loan of the 
previous year.

8.2  Performance of BusIness models In euroPe

According to the empirical investigation in Ayadi et al. (2016) reported in 
Table 8.1, the diversified retail (type 1) banks reported both the highest 
return on assets and return on equity of all the business models. The 
median values are, however, significantly higher than those of the other 
retail-oriented models. In turn, the diversified retail (type 2) banks 
reported significantly lower returns.

The results for ownership structures show that the median return on 
assets is significantly higher for commercial banks, while the nationalised 
banks report the lowest. The results for return on equity are relatively 
closer to one another, with the cooperative banks reporting the high-
est values.

The median efficiency scores for all the business models are relatively 
close to the median for all banks, with the diversified retail banks (type 2) 
reporting the lowest cost-to-income ratios and the wholesale banks the 
highest. The differences across ownership structures are larger, with the 
public banks appearing most efficient and the commercial and cooperative 
banks least efficient.

The breakdown of the income confirms that retail-oriented banks have 
high amounts of interest income and investment banks have higher 
amount of trading income. The breakdown of income into its components 
can also be used as a good proxy for business models of banks.

In terms of median values for customer loan growth, the retail-focused 
banks reported the highest loan growth. The loan growth is significantly 
higher than that of all other business models, except for wholesale banks. 
The diversified retail (type 2) banks reported the significantly lower loan 
growth. The differences between the ownership structures are, neverthe-
less, larger. The public banks reported the highest loan growth, while the 
nationalised banks were the only banks reporting negative loan growth.
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8.3  Performance of BusIness models In the us
According to the empirical investigation in Ayadi et al. (2017) reported in 
Table 8.2, a comparative performance assessment is provided across busi-
ness models and bank size categories.

Retail type 1 banks reported both the highest return on assets and 
return on equity of all the bank business models. More precisely, ROAs for 
the two retail business models are the highest, almost equal, and statisti-
cally distinct from those for the other business models.

Wholesale-oriented banks posted the lowest ROA but the second- 
highest ROE of all the bank business models, but the latter ranking could 
not be confirmed statistically. ROAs for the other business models are all 
close to the sample mean, whereas ROEs are more distinct.

Across bank size categories, the mid-sized banks dominate their peers 
both with respect to ROA and ROE. Similarly, micro banks were the least 
active according to both return measures. In between, the results for the 
very small and large banks, for both ROA and ROE, are relatively close to 
one another. Among credit unions, retail type 1 institutions have the high-
est ROE, followed by retail type 2 and retail type 3. The ROAs of retail 
type 1 and retail type 2 banks are the two highest and are not statistically 
different.

Wholesale-oriented and investment-oriented banks are the least effi-
cient business models, reporting significantly higher cost-to-income ratios. 
The two retail business models are the most efficient. The mean efficiency 
scores for all the other business models are relatively close to the mean for 
all banks. The differences across size categories are equally large, with the 
micro banks appearing to be the least efficient and the small and mid-sized 
banks operating significantly more efficiently. Large banks operate at an 
efficiency level close to the sample average. The differences between the 
credit union business models are significant. With the highest efficiency 
scores, the retail type 3 credit unions are by far the least efficient and the 
retail type 1 the most efficient.

In terms of growth of customer loans, the retail (type 2) banks reported 
the highest loan growth, followed by the retail type 1 banks. Their respec-
tive loan growth is significantly higher than those of all other business 
models. The wholesale-oriented banks reported the lowest, negative loan 
growth, which is not significantly different from the loan growth of 
investment- oriented banks, also negative. The differences between sizes of 
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category are similarly pronounced, with micro, very small and large banks 
reporting an overall loan growth significantly higher than those of mid- 
sized and small banks. These latter size categories reported the highest 
loan growth over the period. Among the credit union business models, 
there is a significantly large difference in the weighted average loan growth. 
While the retail type 1 credit unions reported substantial increases in their 
customer loans, the loan book of the retail type 2 credit unions has mod-
erately expanded and the increase in loans provided by retail type 3 credit 
unions is rather weak.

8.4  Performance of BusIness models In canada

As reported in Table 8.3, the diversified retail banks reported both the 
highest return on assets and return on equity of all the business models. 
All types of banks reported high performance.

The breakdown of the income confirms that the focused retail-oriented 
banks have high amounts of interest income and the investment banks 
have higher amount of trading income.

In terms of customer loan growth, the retail diversified banks reported 
the highest loan growth. The majority of these banks are domestic.

When assessing the performance of business models of banks and credit 
unions over the periods of analysis, the results show that profitability, effi-
ciency, income breakdown and contribution to the real economy differ by 
business model, ownership structure and size of banks and credit unions 
in Europe, the US and Canada. Banks in the US and Canada are generally 
more profitable than banks in Europe, while except for the credit unions 
in the US, the efficiency scores are close to their average values. Generally, 
retail-oriented banks drive the contribution to the real economy, while 
investment banks are more oriented towards trading and commission- 
generating activities.

Monitoring the evolution of profitability, efficiency, income distribu-
tion and contribution to the real economy per business model, size and 
ownership structure is important to assess the capacity of the financial 
system to contribute to the real economy. The performance metrics used 
should also be considered in the financial stability assessment.

 R. AYADI
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Table 8.3 Performance, income and contribution to real economy indicators in 
Canada

(a) Business models

Model  
1—Diversified  

retail (%)

Model 
2—Focused 
retail (%)

Model  
3—Investment  
oriented (%)

All 
(%)

Return on assets 
(RoA)

1.04** 0.75** 0.54** 1.02

Return on equity 
(RoE)

17.94** 11.32** 5.49** 17.50

Cost-to-income 
ratio (CIR)

62.96* 68.56* 67.00 63.15

Net interest 49.59** 78.21** 23.8** 50.39
Commission & 
fees

23.97* 15.67** 25.39* 23.63

Trading 5.97** 1.46** 17.53** 5.88
Customer loan 
growth

5.14 2.25 −13.72 4.92

(b) Institution type

Local banks and  
Desjardins group (%)

Foreign  
banks (%)

Credit 
unions (%)

All 
(%)

Return on assets 
(RoA)

1.04 1.07 0.60 1.02

Return on equity 
(RoE)

18.06 11.97 9.40 17.50

Cost-to-income ratio 
(CIR)

63.10 54.43 74.67 63.15

Net interest 49.72 54.84 72.15 50.39
Commission & fees 23.75 30.56 17.87 23.63
Trading 5.87 9.12 2.63 5.88
Customer loan 
growth

5.42 −3.88 0.92 4.93

Source: Author

Notes: All figures are the weighted averages values for the year-end observations for the relevant sub- 
sample. The independence of clusters was tested using non-parametric equality-of-weighted averages two- 
sample tests at 5% significance. According to the results of these tests, the number of asterisks (*, **, *** 
or ****) stands for the statistical difference of any given cluster from that of other clusters for that indica-
tor. For example, three asterisks (***) imply that the cluster or ownership structure is statistically different 
from the three (furthest) business models/ownership structure but not the fourth (closest) one
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CHAPTER 9

Risk of Business Models

Banks and other financial institutions take and manage different types of 
risks in the financial system. These risks range from credit risk, market risk, 
operational risk to counterparty risk and reputational risk, to name a few. 
Depending on their business model, ownership structure and size, banks 
and other financial institutions can take excessive unmanaged risk; when 
accumulated in the system, this risk may cause disruptions that are detri-
mental to the stability and safety of the financial system.

This chapter exposes the risks indicators used and shows the results of 
business models risks for banks and credit unions in Europe, US and  
Canada.

9.1  Risk indicatoRs

Several risks indicators are useful to assess the risks of business models of 
banks and credit unions in Europe, US and Canada. The following bal-
ance sheet (i.e. Z-score, loan loss provision and size of government expo-
sures) and market indicators which are only available for listed financial 
institutions (i.e. average daily stock returns, annual standard deviations in 
daily stock returns and Credit Derivatives Swaps (CDS) spread for senior 
and subordinated bonds) are used and tested:

Z-score or distance to default: The Z-score is a balance sheet-based 
indicator that provides an estimate of a bank’s distance to default. In 
essence, the risk measure uses historical earnings volatility and returns, 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-02248-8_9&domain=pdf
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as well as current capital levels, to construct the level of a (one-time) shock 
beyond the historical average that would lead to default.

The greater the Z-score, the further a bank is from default and the 
lower is the probability of a default.1

This indicator has also been constructed for credit unions in the US, 
with current capital levels proxied by the net worth.

Loan loss provisions: It is the value needed to make the allowance for 
loan and lease losses adequate to absorb expected loan and lease losses, 
based upon management’s evaluation of the reporting institution’s cur-
rent loan and lease portfolio and value of the provision for allocated trans-
fer risk, if the institution is required to maintain an allocated transfer 
reserve by the International Lending Supervision Act of 1983 in the case 
of the US.

The size (and concentration) of the government exposure in banks’ 
balance sheet: This indicator shows the sovereign exposures in banks’ bal-
ance sheets. According to the Basel rules, banks do not have to hold any 
capital against most of the OECD (Organisation for Economic 
Co-operation and Development) countries government exposures and 
there is no restriction on the exposures. However, the write-down on the 
Greek government bonds through the Private Sector Involvement (PSI) 
in early 2012 showed, however, that Euro area sovereign debt is not actu-
ally risk-free and these governments can fail in paying their obligations. 
The higher the size of government exposure (and concentration to the 
home country “home bias”), the riskier the business model of the bank is.

Average daily stock returns: This indicator only applies to banks and 
holding companies and not to credit unions and other institutions that are 
not listed.

Generally, only part of the assets of the banks are accounted at fair 
value, while the equity markets are considered to value the entire bank 
according to market principles. The changing economic circumstances 
are, therefore, considered to impact on the market values faster than the 
book values particularly for the listed banks.

Annual standard deviations in daily stock returns have been calcu-
lated by annualising the standard deviation of daily stock returns and. This 
indicator only applies to listed banks (not to credit unions) and measures 
the risk sensitivity of these institutions.

1 For full details on the computation, see Appendix F.
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Credit Derivatives Swaps spread for senior and subordinated bonds: 
The CDS spread is a market indicator for credit risk used by market partici-
pants to assess and hedge the credit risks for senior and subordinated expo-
sures. The CDS spread is the premium that the buyer of the protection pays 
to the seller of the protection. The higher the CDS spread, the higher the 
risk. The data on the CDS spreads is collected from Markit database.

Descriptive statistics are in Appendix D.

9.2  Risk of Business Models in euRope

The empirical investigation to assess risks of business models of banks in 
Europe in Ayadi et al. (2016) is reported in Table 9.1 and Appendix F.

The deposit-funded-focused retail and diversified retail (type 1) banks 
have the greatest distance to default (i.e. less exposed to default), whereas 
the more market-funded-diversified retail (type 2), wholesale and invest-
ment banks are closer to default. The markets perceive the default proba-
bilities for the focused retail and diversified retail (type 1) to be higher 
than for the other business models. This is confirmed by the median values 
of the loan losses for diversified retail (type 1) banks that are also distinct 
from the other models. The default risks might be further aggravated by 
the high concentration in government exposures.

The results across ownership structures are more straightforward. The 
stakeholder-value banks are farthest away from default, whereas the share-
holder value banks are closest to default. In particular, the nationalised 
banks are risky, with the highest loan loss provisions, highest stock return 
volatility, highest credit default swap-rates (CDS) and large domestically 
concentrated government exposures. However, the latter feature is not 
statistically a distinguishing one across ownership structures. The com-
mercial banks are doing considerably better on the different risk indicators 
and are within the range of the cooperative and savings banks. The public 
banks seem to benefit from the close ties with government. The loan loss 
provisions are close to zero and the CDS rates are the lowest among all 
ownership structures.

9.3  Risk of Business Models in the us
The empirical investigation in Ayadi et al. (2017) for the US is reported in 
Table 9.2 and Appendix D. The results across bank business models show 
that, overall, the weighted average Z-score is surprisingly low (just over 20). 
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Within this average, the distance to default for the entire period was larg-
est for investment-oriented banks, followed by retail (type 1). The whole-
sale-oriented and retail (type 2) banks are the closest to default. Loan loss 
provisions show a different picture, with the weighted average loan loss 
provisions of wholesale-oriented banks significantly above and those of 
investment-oriented banks below those of both types of retail banks. The 
retail (type 2) banks that are closer to default have the second largest loan 
loss provisions.

Stock returns are largest for wholesale banks, but the ranking is not 
statistically significant. The riskiness of banks measured by the standard 
deviation of stock returns indicates that investment banks are the least 
risky. Results are, however, only significantly different from those for retail 
(type 2) banks that have the highest standard deviations. The difference 
between wholesale and both retail banks is also significant.

Turning to the results across bank size categories, within an average low 
Z-score for the overall industry, micro banks were furthest from default, 
while mid-sized banks are closest to default. The Z-score of very small, 
small and large banks were statistically indifferent from each other. Loan 
loss provisions almost follow bank sizes, that is, the larger the size cate-
gory, the higher the weighted average loan loss provisions as a share of 
total gross customer loans. At the lower end of the size range, micro banks 
have posted provision levels that are statistically distinctive from the other 
business models.

The stock returns are also not significantly different across bank size 
categories, except for the stock returns of the micro banks, which were 
significantly higher than for all the other size categories. The differences in 
volatility are, in most cases, significant. The standard deviation of the daily 
returns of micro banks and very small banks are significantly higher than 
for all the other sizes of bank. Hence, these might thus be considered by 
investors to be more risky.

The results across credit union business models show that retail type 1 
credit unions were closest to default, although the differences with retail 
type 2 and retail type 3, albeit statistically significant, are not pronounced. 
In turn, retail type 1 credit unions posted the highest provisions for loan 
losses, while retail type 3 credit unions, which are furthest from default, 
have the lowest loan loss provisions. The weighted average values for both 
the Z-score and loan loss provisions are significantly different across all 
credit union business models.
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9.4  Risk of Business Models in canada

The results across bank business models in Table  9.3 and Appendix D 
show that, overall, the weighted average Z-score is quite high reaching 
126. Within this average, the distance to default for the entire period was 

Table 9.3 Risk indicators in Canada

(a) Business models

Model 1—
Diversified retail

Model 2—
Focused retail

Model 3—
Investment 

oriented

All

Z-score (std dev. from 
default)

130.1442** 56.6112* 53.4612* 126.7421

Loan loss provisions  
(% of gross customer 
loans)

0.35%** 0.1%* 0.03%* 0.33%

Stock returns (avg. 
daily returns)

0.03%* −0.01"%* ** 0.02%

Stock returns (std dev. 
of daily returns)

1.03%** 2.77%** ** 1.55%

(b) Institution type

Local banks and 
Desjardins group

Foreign 
banks

Credit unions All

Z-score (std dev. from 
default)

131.80 44.28 49.63 126.7421

Loan loss provisions (% 
of gross customer loans)

0.34% 0.39% 0.10% 0.33%

Stock returns (avg. daily 
returns)

0.02% 0.02%

Stock returns (std dev. 
of daily returns)

1.55% 1.55%

Source: Author

Notes: All figures are the weighted averages values for the relevant sub-sample. The independence of 
clusters was tested using non-parametric equality-of-weighted averages two-sample tests at 5% signifi-
cance. According to the results of these tests, the number of asterisks (*, ** or ***) stands for the 
statistical difference of any given cluster/ownership structure from that number of other clusters/
ownership structures for that indicator. For example, two asterisks (**) imply that the cluster is statistically 
different from two (furthest) business models but not the third (closest) one. See Appendix G for the 
assumptions pertaining to the construction of the net stable funding ratio (NSFR) measure
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largest for diversified retail banks, followed by the focused retail. The high 
Z-scores are driven by local banks. These banks seem to be more resilient 
than the foreign and investment banks that exhibit much lower Z-scores. 
The loan loss provisions confirm this result.

To conclude, the risk assessed using accounting and market indicators 
differ per business models, ownership structure and size of banks and 
credit unions during the periods of analysis in Europe, US and Canada.

Generally, retail-oriented banks whether diversified (type 1) or focused 
are farthest from default in Europe and Canada. On the opposite, the 
investment banks fared better in the US as compared to the other business 
models but not when compared to the retail-oriented credit unions. 
However, it is worth nothing that the distance to default of US banks is 
generally lower (20) than their European (43.7) and Canadian (126) 
counterparts. This shows higher probability of default for US banks, fol-
lowed by the European banks.

Monitoring the evolution of risk per business model, size and owner-
ship structure is important to assess the resilience of the sum of compo-
nents of the financial system and its capacity to withstand an external 
shock. The risk metrics used should be also considered in the financial 
stability assessment.
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CHAPTER 10

Regulation and Business Models

Banks (and credit unions) in Europe,1 US2 and Canada are regulated enti-
ties. The regulatory authorities adopt and adapt the Basel global standards 
to their financial systems to ensure that banks are sound and resilient. 
Banks are required to operate with a minimum capital requirement, hold 
sufficient liquid assets and to be resilient to extreme shock scenarios. 
Credit unions are also regulated using equivalent approach but generally 
much less stringency applies in the conduct of business.

Depending on their business models, ownership structure and size, 
banks and other financial institutions respond differently to regulation and 
regulatory metrics that are not calibrated to their business models. The 
differences in their response contribute to better understand the stability 
and safety of the financial system.

1 See Ayadi et al. (2012), Ayadi and Resti (2004).
2 The regulation and supervision of banks and credit unions in the US differ. Banks are 

regulated by three different federal authorities, depending on whether they are federally or 
state chartered: the Office of the Comptroller of the Currency (OCC) regulates depository 
banks that have a federal charter; state-chartered banks are regulated by state regulators, by 
the Federal Reserve (for those that choose to be members of the Federal Reserve System) 
and by the Federal Deposit Insurance Corporation (FDIC). All federally chartered credit 
unions are regulated and supervised by the National Credit Union Administration (NCUA), 
while state-chartered credit unions are also supervised at the state level. While the three 
banking supervisors coordinate their regulatory initiatives very closely, credit union regula-
tion can often differ more. In general, credit union capital requirements follow broadly simi-
lar principles to those of banks. For more details, see Appendix G.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-02248-8_10&domain=pdf
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This chapter exposes the regulatory indicators used and shows the 
results of how business models of banks and credit unions in Europe, US 
and Canada respond to regulation.

10.1  RegulatoRy IndIcatoRs

Several regulatory indicators are used to assess how business models 
respond to regulation. These indicators have been tested in Ayadi et al. 
(2011, 2012, 2016a, 2017) and Ayadi and de Groen (2014).

Risk-weighted assets (RWA) (% of assets), or the average risk weights, 
provide a regulatory measure of risk. Banks with higher RWA are expected 
to be more sensitive to risks and are thus required to hold more/less regula-
tory capital to account for their risk-weighted balance sheet, without count-
ing the risk pertaining to the off-balance sheet.3 The RWA metric is the basis 
of Basel regulation, provided that the risk weights are measured correctly. 
The RWA to total asset should be an indicator of portfolio risk that reflects 
the true risk profile of the bank’s balance sheet and off- balance sheet. 
However, due to the multiplicity of the models (e.g. standard, foundation 
and internal rating-based models) and the politically driven policies (e.g. risk 
weights on sovereign exposure) to measure the risk weights, there is a con-
cern of regulatory arbitrage that has put into question the RWA metric.

The closest concept for credit unions is the risk-based net worth 
(RBNW) ratio. This is a risk-weighted average of on and off-balance 
sheet items, reported as a share of the total assets of a credit union.

Tier 1 capital ratio: It reflects the loss absorption capacity of banks 
under the Basel capital rules. For any given level of risk, holding more 
capital could, in principle, imply a greater stability. This indicator only 
applies to banks.

Tangible common equity: Total equity capital excluding minority 
interests, adjusted for preferred stocks, goodwill and other intangibles. 
Mortgage servicing rights are not treated as intangible assets.

Leverage ratio (or equity ratio): Tangible common equity over total 
assets. The higher this ratio, the more stable the bank.

The closest concept for credit unions is the net worth ratio (i.e. largely 
retained earnings as a share of total assets). Higher levels of net worth 
indicate that the credit union has a higher loss-absorbing capacity.

3 The off-balance sheet exposures could not be included in because of unavailability of data.
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Supervisory capital assessments, such as the asset quality review and 
stress test performed by the European Banking Authority (EBA), show 
the resilience capacity of banks to extreme shocks. This exercise is only 
done for Europe.

Net stable funding ratio (NSFR): This is the available stable fund-
ing/required stable funding. For the full definition and computation, see 
Appendix G. This indicator only applies to banks.

An alternative assessment of default risks follows the “top-down” 
approach to calibrating regulatory minimum capital requirements under 
stress conditions, as described in BCBS (2010). This method allows for 
assessing the resilience of banks per business model to external shocks. 
More specifically, the quantiles of the return to risk-weighted assets 
(RoRWA) are used to construct expected losses that banks may face under 
a stress scenario. If the most loss-absorbing parts of equity (i.e. the tangi-
ble common capital ratio) remain below or close to such a measure, then 
the likelihood of a default would be equally higher under those stress 
conditions.

As an illustrative example, consider a bank that achieves 3% RoRWA in 
normal years. Let us assume that in a bad year, which occurs randomly 
once every 20 years, the bank faces a 7% loss. Note that the loss corre-
sponds precisely to the 5th percentile of the distribution function. 
Although effective average earnings of 2.5% RoRWA may be considered 
healthy, the bank will nevertheless default if its risk-adjusted capital level is 
below 7% in a bad year. Assuming a similar distribution for other banks, 
the regulators should ensure that the banks have at least this amount of 
capital at all times to cope with stress conditions when needed.

10.2  RegulatIon and BusIness Models In euRope

The empirical investigation in Ayadi et  al. (2016a) summarises the key 
regulatory and supervisory indicators in Table 10.1 and Appendix F.

The regulatory capital ratios suggest that the retail-oriented banks 
respond with significantly higher median risk weights than the wholesale 
and investment banks. The latter exhibits significantly higher Tier 1 ratios 
thanks to relatively lower RWAs. Taken both indicators together, the 
wholesale banks respond with higher (tangible common) equity and the 
investment banks with the lowest levels (below the median values). If data 
on off-balance sheet exposures is available, this can provide additional 
information on the level of risk per business model.
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Among the ownership structures, the median average risk weights are 
close to the sample median, except for the public banks. The latter, how-
ever, have the highest risk-weighted capital ratios, owing to the lowest 
RWA level. Overall, the nationalised banks have the weakest capital posi-
tion and the commercial banks exhibit the highest tangible common 
equity as a percentage of total assets—which can reflect on their relatively 
lower leveraging position as compared to the others.

The results of the supervisory capital assessments, like the asset quality 
review and stress test performed by the European Banking Authority,4 
show higher adjustments and provisions for risks for the retail-oriented 
banks. The median values are, however, not significant. Also, across own-
ership structures, the results are mostly insignificant, though nationalised 
banks seem to have incurred significantly higher stress test provisions than 
the public banks.

The liquidity ratios of the market-funded oriented business models are 
significantly higher than the retail-funded oriented models. The 
 differences across ownership structures are less apparent. Except for the 
nationalised banks, the median values are all above the future requirement  
of 100%.

To assess the resilience of business models under stress event, Fig. 10.1 
provides an illustration of the distribution of the risk-weighted returns for 
all banks and years in the sample. The highest frequency of the  distribution 
is around 1% RoRWA, implying healthy returns for most banks in normal 
years. Assuming that a bad year is defined as a once-in-a-10-year event, 
that is, lower 10th percentile losses, banks face no losses (see Fig. 10.2 and 
Table 10.2). If a bad year is defined to be a rarer and, thus, a more destruc-
tive event, that is, lower 5th percentile, the potential losses increase to 
1.7%.5 However, the potential losses increase faced by wholesale and 
investment banks, and similarly by nationalised and commercial banks are 
much higher than the average of 1.7% faced by all banks.

Commercial banks and, understandably, nationalised banks are subject 
to more losses than others in extreme stress conditions. This result may 
suggest that these types of banks are intrinsically more risky and less 

4 Assessment performed a sub-sample of 200 European banks.
5 Assuming that earnings are randomly and independently distributed, the estimates would 

imply that a bank with risk-adjusted capital less than 1.7% would face a default likelihood of 
5% at any given point in time. However, the earnings distributions of different banks are typi-
cally highly correlated, especially when interbank activities and common exposures are sub-
stantial. It is also assumed that losses are not correlated over time, which is also not likely to 
be the case. Based on these shortcomings, the actual default likelihoods are likely to be much 
higher than the levels implied by the percentile estimates.
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resilient than other types of banks such as saving banks and cooperatives 
banks, which exhibit much lower losses in extreme stress conditions.

Using such estimates6 for different business models and ownership 
structures, one can assess the adequacy of the capital requirements to 
cope with stress conditions. The lower percentile estimates depicted in 
Table 10.2 provide an insight into the losses that banks in Europe have 
faced in recent years. When the entire sample is considered, the risk- 
adjusted losses, as measured by RoRWA, are approximately 8.0% at the 
1st percentile. However, the depicted period had a large impact on 
returns. Losses were substantially greater during the financial and eco-
nomic crises years than during the pre-crises period, with the pooled 
sample of banks having faced risk-adjusted 1st percentile losses of respec-
tively 8.1% and 0.9%.7

6 Ayadi et al. (2016a) applied the distribution-free quantile estimator, first proposed by 
Harrell and Davis (1982), to generate alternative estimates for the lower percentiles, in addi-
tion to the statistics obtained from the original sample. Harrell and Davis (1982) provide a 
kernel quantile estimator in which the order statistics (i.e. smallest observations) used in 
traditional non-parametric estimators are given the greatest weight. The estimation results 
should, nevertheless, be interpreted with caution due to potential estimation errors.

7 Although the estimates for different years can clearly not be used to build the scenarios, 
the substantial differences highlight the need for balanced data. The extent to which the 
crisis years are included in the dataset has a substantial impact on the severity of the stress 
scenarios and the relevant capital requirements.
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Fig. 10.1 Distribution of risk-weighted returns (RoRWA) in Europe. Source: 
Reproduced from Ayadi et al. (2016a). Note: This figure depicts the distribution 
for all banks covered in the study for the years from 2005 to 2014
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Looking at results by business models, it is shown that, following the 
financial crisis, both wholesale and investment banks are suffering greater 
losses at the 1st percentile, as compared to the retail-oriented banks, 

-30% -25% -20% -15% -10% -5% 0%

Focused retail

Diversified retail (Type 1)

Diversified retail (Type 2)

Wholesale

Investment

All banks

10th percentile 5th percentile 1st percentile

-45% -40% -35% -30% -25% -20% -15% -10% -5% 0%

Savings

Public

Nationalised

Coopera�ve

Commercial

All banks

a

b

10th percentile 5th percentile 1st percentile

Fig. 10.2 Return on risk-weighted assets (RoRWA) (top percentiles). (a) 
Business models (b) Ownership structure. Source: Reproduced from Ayadi et al. 
(2016a). Note: This figure depicts the RoRWA of the top percentiles (1st, 5th and 
10th) for all banks covered in the study for the years from 2005 to 2014. The dot-
ted lines show the minimum regulatory requirements under CRDIV, common 
equity Tier 1 (CET1) requirement of 4.5%, Tier 1 requirement of 6% and total 
capital requirement (TCR) of 8% respectively
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Table 10.2 Lower percentile estimates for return on risk-weighted assets 
(RoRWA)

(a) Business models

Sample statistics Harrell-Davis estimates

Obs 1st 5th 10th 1st 5th 10th

All years (2005–2014)
Model 1—Focus. retail 2728 −5.9% −1.4% 0.1% −6.0% −1.4% 0.1%
Model 2—Div. retail (type 1) 3958 −5.5% −0.9% 0.2% −5.7% −0.9% 0.2%
Model 3—Div. retail (type 2) 1920 −6.4% −2.1% −0.7% −6.6% −2.1% −0.7%
Model 4—Wholesale 588 −24.6% −5.4% −1.5% −29.7% −6.0% −1.6%
Model 5—Investment 896 −25.9% −3.1% −1.0% −24.5% −3.1% −1.0%
All banks 10,254 −7.9% −1.7% 0.0% −8.0% −1.7% 0.0%

Pre crisis (2005–2006)
Model 1—Focus. retail 92 −2.4% 0.5% 0.9% −1.9% 0.3% 0.9%
Model 2—Div. retail (type 1) 79 −0.6% 0.5% 1.0% −0.3% 0.5% 1.0%
Model 3—Div. retail (type 2) 163 0.1% 0.5% 0.7% 0.1% 0.5% 0.7%
Model 4—Wholesale 18 −24.6% −24.6% −24.5% −24.3% −21.9% −15.8%
Model 5—Investment 39 0.3% 0.3% 0.9% 0.3% 0.5% 0.8%
All banks 410 −0.9% 0.4% 0.8% −4.2% 0.4% 0.8%

Fin. crisis (2007–2009)
Model 1—Focus. retail 314 −3.8% −1.6% 0.0% −4.3% −1.5% −0.1%
Model 2—Div. retail (type 1) 174 −5.7% −2.7% −0.9% −7.2% −2.7% −1.0%
Model 3—Div. retail (type 2) 330 −4.7% −1.9% −0.3% −7.1% −1.9% −0.4%
Model 4—Wholesale 47 −15.5% −12.1% −4.1% −15.2% −11.6% −5.4%
Model 5—Investment 92 −8.5% −1.9% −1.5% −7.7% −2.8% −1.5%
All banks 988 −7.1% −2.0% −0.7% −7.1% −2.1% −0.7%

Econ. crisis (2010–2012)
Model 1—Focus. retail 1414 −6.4% −1.5% 0.1% −6.7% −1.5% 0.1%
Model 2—Div. retail (type 1) 2199 −5.5% −0.5% 0.3% −5.8% −0.6% 0.3%
Model 3—Div. retail (type 2) 953 −4.7% −2.0% −0.6% −5.4% −1.9% −0.6%
Model 4—Wholesale 337 −14.0% −5.3% −2.2% −15.1% −5.1% −2.0%
Model 5—Investment 435 −29.6% −3.5% −1.2% −32.9% −4.5% −1.3%
All banks 5404 −8.1% −1.7% 0.0% −8.4% −1.7% 0.0%

Fin + econ crises (2007–2012)
Model 1—Focus. retail 1728 −6.2% −1.5% 0.1% −6.4% −1.5% 0.1%
Model 2—Div. retail (type 1) 2373 −5.5% −0.8% 0.2% −5.8% −0.9% 0.2%
Model 3—Div. retail (type 2) 1283 −4.7% −1.9% −0.5% −5.2% −1.9% −0.6%
Model 4—Wholesale 384 −14.7% −5.4% −2.2% −15.3% −5.8% −2.1%
Model 5—Investment 527 −25.9% −3.5% −1.3% −28.1% −3.8% −1.4%
All banks 6392 −8.1% −1.9% −0.1% −8.1% −1.8% −0.1%

Post crisis (2013–2014)
Model 1—Focus. retail 908 −5.6% −1.7% 0.1% −5.8% −1.5% 0.1%
Model 2—Div. retail (type 1) 1506 −6.0% −1.0% 0.2% −6.0% −1.0% 0.2%
Model 3—Div. retail (type 2) 474 −11.3% −3.2% −1.6% −20.2% −3.3% −1.6%

(continued)
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Table 10.2 (continued)

(a) Business models

Sample statistics Harrell-Davis estimates

Obs 1st 5th 10th 1st 5th 10th

Model 4—Wholesale 186 −76.9% −3.8% −0.7% −100.4% −6.7% −0.8%
Model 5—Investment 330 −21.9% −2.9% −0.6% −23.9% −2.8% −0.6%
All banks 3452 −8.4% −1.8% −0.1% −8.6% −1.8% −0.1%

(b) Ownership structures

Sample statistics Harrell-Davis estimates

Obs 1st 5th 10th 1st 5th 10th

All years (2005–2014)
Commercial 2994 −14.6% −4.1% −1.6% −15.2% −4.1% −1.6%
Cooperative 4109 −3.5% −0.4% 0.2% −3.5% −0.4% 0.2%
Nationalised 252 −41.8% −12.2% −5.5% −38.8% −13.2% −6.0%
Public 373 −5.5% −0.7% 0.2% −7.3% −0.9% 0.2%
Savings 2526 −3.5% −0.1% 0.2% −3.3% −0.1% 0.2%
All banks 10,254 −7.9% −1.7% 0.0% −8.0% −1.7% 0.0%

Pre crisis (2005–2006)
Commercial 211 −2.4% 0.5% 0.9% −14.4% 0.4% 0.9%
Cooperative 53 0.2% 0.3% 0.5% 0.2% 0.3% 0.6%
Nationalised 40 −1.4% 0.0% 0.7% −1.2% −0.2% 0.5%
Public 20 0.1% 0.2% 0.5% 0.1% 0.2% 0.4%
Savings 86 0.2% 0.5% 0.7% 0.2% 0.5% 0.7%
All banks 410 −0.9% 0.4% 0.8% −4.2% 0.4% 0.8%

Fin. crisis (2007–2009)
Commercial 470 −10.8% −2.7% −1.0% −11.4% −2.8% −1.0%
Cooperative 143 −2.2% −1.1% 0.1% −2.1% −1.0% 0.0%
Nationalised 76 −7.1% −3.5% −2.7% −6.6% −3.9% −2.7%
Public 73 −4.1% −0.3% 0.3% −3.5% −0.6% 0.2%
Savings 226 −4.7% −1.1% −0.1% −4.5% −1.2% −0.2%
All banks 988 −7.1% −2.0% −0.7% −7.1% −2.1% −0.7%

Econ. crisis (2010–2012)
Commercial 1412 −14.4% −4.8% −2.2% −16.0% −4.9% −2.2%
Cooperative 2395 −2.8% 0.0% 0.3% −2.8% 0.0% 0.3%
Nationalised 86 −49.0% −21.9% −12.2% −45.9% −24.0% −13.0%
Public 167 −6.5% −1.2% 0.2% −6.8% −1.5% 0.1%
Savings 1344 −3.5% −0.1% 0.2% −3.4% −0.1% 0.2%
All banks 5404 −8.1% −1.7% 0.0% −8.4% −1.7% 0.0%

Fin + econ crises (2007–2012)
Commercial 1882 −14.3% −4.5% −1.8% −14.4% −4.4% −1.8%
Cooperative 2538 −2.6% 0.0% 0.3% −2.7% 0.0% 0.3%

(continued)
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regardless of the statistical procedure used.8 This leads to question the 
resilience of these two business models when they are facing extreme stress 
conditions. In 2013–2014, it seems that the investment banks fare rela-
tively better than wholesale banks in terms of their capacity to withstand 
extreme shocks, although both are driving the overall sample to levels of 
losses much above retail-oriented banks all together. However, such a 
finding must be closely monitored annually to form a view on the long- 
term resilience of business models in banks.

These results are important evidence showing that during this period of 
investigation, retail-oriented banks, cooperative and savings banks are 
more resilient than wholesale, investment and commercial banks. 
Nationalised banks are, understandably, not resilient and hence should be 
dealt with by the respective governments or resolution authorities to avoid 
future detrimental impact on financial stability.

A more dynamic analysis shows that the order in peak losses differs 
substantially for the different sub-periods in the sample. During the pre- 
crisis years 2005 and 2006, losses occurred only for the 1st percentile 

8 It is difficult to make a firm statement due to the low data coverage before 2007.

Table 10.2 (continued)

(b) Ownership structures

Sample statistics Harrell-Davis estimates

Obs 1st 5th 10th 1st 5th 10th

Nationalised 162 −45.8% −12.2% −6.1% −40.9% −14.0% −6.6%
Public 240 −4.1% −0.6% 0.2% −5.6% −1.0% 0.2%
Savings 1570 −3.8% −0.3% 0.1% −3.7% −0.3% 0.1%
All banks 6392 −8.1% −1.9% −0.1% −8.1% −1.8% −0.1%

Post crisis (2013–2014)
Commercial 901 −19.1% −4.1% −1.7% −21.8% −4.1% −1.7%
Cooperative 1518 −4.9% −1.1% 0.2% −5.1% −1.1% 0.2%
Nationalised 50 −41.8% −21.9% −9.4% −38.6% −22.2% −12.1%
Public 113 −5.5% −1.8% 0.1% −37.4% −1.7% 0.0%
Savings 870 −2.4% 0.0% 0.3% −3.0% 0.0% 0.3%
All banks 3452 −8.4% −1.8% −0.1% −8.6% −1.8% −0.1%

Source: Reproduced from Ayadi et al. (2016a)

Note: The figures correspond to the 1st, 5th and 10th percentile estimates of the distribution of the 
RoRWA, conditional on the business models/ownership structures and time periods across the sample
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while, during the crises, losses were observed in the 10th percentile and 
below. The losses climbed gradually during the crises. During the 
2007–2009 financial crisis, the losses were less than during the 2010–2012 
Eurozone economic crisis.

The order of the business models is also shifted. Looking at the 1st 
percentile, the investment banks reported losses below those of the whole-
sale banks during the financial crisis, while the investment banks reported 
the highest losses during the economic crisis. The focused retail banks, 
furthermore, clearly lost more during the economic crisis than during the 
financial crisis, while the losses of the diversified retail banks were fairly 
similar during both crises. As expected, the losses of all business models 
deteriorated in the aftermath of the crises.

The order of the ownership structures remained the same, except for 
nationalised and public banks. In fact, the peak losses of both ownership 
structures increased substantially between the financial and economic cri-
ses. Moreover, the peak losses diverged in the aftermath of the crises. The 
peak losses of the commercial banks with higher losses during the financial 
crisis increased during the first two years after the crisis, while the peak 
losses of the savings banks with the lowest RoRWA during the crises 
decreased.

The dynamic analysis of the different crisis periods shows that diversity 
of business models and ownership structures can be a factor of resilience, 
as the capacity of different business models and ownership structures to 
withstand extreme stress conditions differ, depending on the nature of the 
crisis and, hence, the overall banking system remains afloat. In this analysis 
and at least in this period of investigation, retail-oriented banks, savings 
and cooperatives banks have provided systemic resilience to the European 
banking sector. Conversely, investment, wholesale and commercial banks 
have dragged the overall banking system to levels of losses in extreme 
stress conditions.

Another dimension is the comparison of the mean values for RoRWAs 
(Table 10.3), which shows that the distinctions are fairly insignificant for 
the pre-crisis and financial crisis period when tested using Wilcoxon- 
Mann- Whitney non-parametric two-sample tests. Indeed, for the period 
between 2005 and 2009, far fewer observations were available. The 
results for all years show that the wholesale and investment banks, on 
average, reported distinctly higher RoRWAs than banks belonging to one 
of the retail-oriented models. Looking at all the crises years (2007–2012), 
the wholesale banks are still significantly better performing, while the 
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diversified retail (type 2) banks reported the average lowest RoRWAs. In 
the aftermath of the crisis, both wholesale and diversified retail (type 2) 
banks were performing significantly worse than the other three busi-
ness models.

The averages for the different ownership structures show that the 
nationalised banks were the only ones reporting losses for the entire sam-
ple period. In turn, the public and savings banks reported the significantly 
highest returns. The remaining results are, except for the nationalised 
banks, in most cases not significant.

The findings show clear distinctions across business models and owner-
ship structures in terms of peak losses, which suggest that the average risk 
weights do not reflect the underlying risks of certain banks. In particular, 
wholesale and investment banks faced severe default risks during the finan-
cial and economic crises. Nevertheless, these differences appear in the 
underlying risks, not in the average risk weights.9

10.3  RegulatIon and BusIness Models In the us
The empirical investigation in Ayadi et al. (2017) summarises the key reg-
ulatory and supervisory indicators in Table 10.4 and Appendix F.

The regulatory capital ratios for banks suggest that retail-oriented banks 
have significantly higher average risk weights than wholesale- oriented and 
investment-oriented banks. In turn, the latter business models have signifi-
cantly higher Tier 1 and total capital ratios due to the lower RWA.

Considering the leverage ratio, investment-oriented banks have the least 
leverage (i.e. total assets over tangible common equity) and wholesale- 

9 Ayadi et al. (2011, 2012, 2016a) and Ayadi and De Groen (2014) provide evidence of a 
negative relationship between average risk weights and a number of risk factors for the EU’s 
top banks in recent years, including estimates of default likelihood, Tier 1 ratio and earnings 
volatility. Supplemental evidence from the study also shows that investment-oriented banks 
may have found ways to take on more risk than their regulatory risk measures would reflect. 
Das and Sy (2012) have shown that banks with lower average risk weights (measured by the 
risk-weighted assets to asset ratio) do a poor job in predicting market measures of risk, espe-
cially during the crisis. The Basel Committee on Banking Supervision (2013) conducted a 
benchmarking exercise, using data for more than 100 banks, which showed that there are 
large differences between the internal models used to determine the risk-weighted assets (see 
BCBS (2013)). More recently, using a sample of European banks, Ayadi et  al. (2016b) 
explain the differences in bank risk levels by the adoption of the internal risk-based (IRB) 
approaches and the RWA dispersion. Their findings point to a systematic regulatory arbitrage 
by diversified retail type 2 banks.
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oriented banks the highest. Among bank size categories, the average risk 
weights of very small, small and large banks are comparable and close to the 
sample average, while those of micro- and small banks are the lowest. In 
turn, generally, the capital ratios (Tier 1 capital and total regulatory capital) 
decrease with the size. This statement is also true for the leverage ratio.

For credit unions, the net worth ratio suggests that the retail type 3 
have significantly higher median risk weights than retail type 2 and retail 
type 1 credit unions. In other words, retail type 3 credit unions have the 
least leverage.

The liquidity ratios (net stable funding ratios) only apply to the bank 
sample. The indicators suggest that the liquidity position of the market- 
oriented business models is higher than for the retail-oriented models. 
The differences across bank size categories are less apparent but, statisti-
cally, the micro and large banks have significantly higher NSFR than the 
intermediate-sized categories. The weighted averages are all well above 
the future requirement of 100%.

Looking at the distribution of RoRWA, Fig. 10.3 shows the distribution 
of the risk-weighted returns for all banks and years in the sample. The high-
est frequency of the distribution is around 2% RoRWA, implying healthy 
returns for most banks in normal years. Assuming that a bad year is defined 
as a once-in-a-10-year event, that is, lower 10th percentile return, banks 
face moderate losses of 0.4% (see also Fig. 10.4 and Table 10.5). If a bad 
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Fig. 10.3 Distribution of risk-weighted returns (RoRWA) in the US. Source: 
Reproduced from Ayadi et al. (2017). Note: This figure depicts the distribution 
for all banks covered in the study for the years from 2000 to 2014
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Fig. 10.4 Return on risk-weighted assets (top percentiles) in the US. (a) Bank 
business models (b) Bank size categories. Source: Reproduced from Ayadi et al. 
(2017). Note: This figure depicts the RoRWA of the top percentiles (1st, 5th and 
10th) for all banks covered in the study for the years from 2000 to 2014. The dot-
ted lines show the minimum regulatory requirements to be considered adequately 
capitalised by the FDIC; Tier 1 requirement of at least 4% and total capital require-
ment of at least 8% respectively
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Table 10.5 Lower percentile estimates for return on risk-weighted assets 
(RoRWA) in the US

(a) Bank business models

Obs. Sample statistics

1st 5th 10th

All years (2000–2014)
Model 1—Wholesale oriented 2664 −100.3% −22.4% −12.7%
Model 2—Retail (type 1) 41,993 −6.0% −1.4% 0.1%
Model 3 —Retail (type 2) 48,738 −7.0% −2.6% −0.9%
Model 4—Investment oriented 14,828 −7.2% −0.7% 0.4%
All banks 108,223 −8.0% −2.2% −0.4%

Pre crisis (2000–2006)
Model 1—Wholesale oriented 1310 −51.7% −21.2% −14.7%
Model 2—Retail (type 1) 22,210 −5.1% −0.3% 0.6%
Model 3—Retail (type 2) 23,822 −4.2% −0.6% 0.4%
Model 4—Investment oriented 7593 −7.9% −0.2% 0.7%
All banks 54,935 −6.7% −0.7% 0.5%

Fin. crisis (2007–2009)
Model 1—Wholesale oriented 601 −73.6% −29.0% −13.8%
Model 2—Retail (type 1) 6857 −9.1% −3.5% −1.3%
Model 3—Retail (type 2) 11,567 −9.9% −4.8% −2.8%
Model 4—Investment oriented 2218 −13.1% −2.1% −0.1%
All banks 21,243 −11.5% −4.6% −2.4%

Post crisis (2010–2014)
Model 1—Wholesale oriented 753 −292.2% −20.7% −3.3%
Model 2—Retail (type 1) 12,926 −5.4% −1.6% −0.3%
Model 3—Retail (type 2) 13,349 −6.8% −2.8% −1.2%
Model 4—Investment oriented 5017 −5.3% −0.7% 0.3%
All banks 32,045 −6.6% −2.2% −0.6%

(b) Bank size categories

Obs. Sample statistics

1st 5th 10th

All years (2000–2014)
Micro (<1 bn) 100,427 −8.1% −2.3% −0.4%
Very small (1–5 bn) 5628 −7.5% −2.0% 0.0%
Small (5–10 bn) 854 −8.0% −1.4% 0.2%
Mid (10–50 bn) 908 −4.4% −0.9% 0.4%
Large (>50 bn) 406 −4.9% −1.1% −0.1%
All banks 108,223 −8.0% −2.2% −0.4%

(continued)
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year is defined as rarer and, thus, a more destructive event, that is, lower 
5th percentile, the potential losses increase to 2.2%.

The lower percentile estimates depicted in Table 10.5 provide an insight 
into the losses that banks have faced in recent years. When the entire sam-
ple is considered, the risk-adjusted losses are approximately 8.0% at the 1st 
percentile. However, the depicted period had a large impact on returns. 
Losses were substantially greater during the financial crisis years than dur-
ing the pre- and post-crises period, with the pooled sample of banks hav-
ing faced risk-adjusted 1st percentile losses of respectively 6.7% and 6.6%, 
compared to 11.8% during the crisis.

Table 10.5 (continued)

(b) Bank size categories

Obs. Sample statistics

1st 5th 10th

Pre crisis (2000–2006)
Micro (<1 bn) 51,711 −6.9% −0.8% 0.4%
Very small (1–5 bn) 2246 −1.1% 0.7% 1.2%
Small (5–10 bn) 388 −1.7% 0.5% 1.0%
Mid (10–50 bn) 437 −0.9% 0.6% 1.0%
Large (>50 bn) 153 0.2% 0.6% 1.4%
All banks 54,935 −6.7% −0.7% 0.5%

Fin. crisis (2007–2009)
Micro (<1 bn) 19,653 −11.5% −4.5% −2.3%
Very small (1–5 bn) 1177 −13.1% −6.4% −3.7%
Small (5–10 bn) 167 −9.6% −5.7% −2.7%
Mid (10–50 bn) 152 −9.5% −5.3% −2.4%
Large (>50 bn) 94 −16.3% −4.9% −2.5%
All banks 21,243 −11.5% −4.6% −2.4%

Post crisis (2010–2014)
Micro (<1 bn) 29,063 −6.7% −2.3% −0.6%
Very small (1–5 bn) 2205 −6.4% −1.6% 0.0%
Small (5–10 bn) 299 −8.3% −1.2% 0.4%
Mid (10–50 bn) 319 −2.9% −0.2% 0.5%
Large (>50 bn) 159 −3.4% −0.1% 0.7%
All banks 32,045 −6.6% −2.2% −0.6%

Source: Reproduced from Ayadi et al. (2017)

Note: The figures correspond to the 1st, 5th and 10th percentile estimates of the distribution of the 
RoRWA, conditional on the business models/bank size categories and time periods across the sample
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Looking at results by business models, it is shown that, following the 
financial crisis, wholesale-oriented banks are suffering greater losses at 
the 1st percentile, as compared to the retail-oriented and investment-
oriented banks. This leads to question the resilience of the wholesale-
oriented business model when it is facing extreme stress conditions. 
Post-crisis, investment- oriented banks fare relatively better than all other 
business models. However, such a finding must be closely monitored 
annually to form a view on the long-term resilience of the business mod-
els of US banks.

As for the bank size categories, micro, very small and small banks are 
subject to more losses in extreme stress conditions than mid-sized and 
large banks. This result may suggest that the returns of smaller banks are 
either more volatile and/or more risky than for larger banks.

A similar dynamic analysis shows that the order in peak losses differs 
substantially for the different sub-periods in the sample. During the 
 pre- crisis years from 2000 to 2006, losses occurred almost exclusively in 
the 1st and 5th percentile, while during the crisis even the 10th percentile 
was prone to losses. As expected, the losses of all business models during 
the aftermath of the crises recovered only slowly, leading to peak losses in 
between the pre-crisis and crisis levels.

The analysis of the different crisis periods shows that retail-oriented and 
investment-oriented banks, as well as mid-sized banks, have provided sys-
temic resilience to the US banking sector. Conversely, wholesale-oriented 
and large banks have dragged the overall banking system to high levels of 
loss during the financial crisis.

The order of the bank size categories has changed during the period 
under review. Micro banks are among the most sensitive to extreme stress 
conditions before and after the financial crisis of 2007–2009. Also, pre- 
and post-crisis the two categories of largest banks (mid-sized and large 
banks) appear to be the most resilient. Noticeably, the large “systemically 
important” banks have incurred the highest losses during the financial 
crisis in the 1st percentile while, before the crisis, they came out as the 
most robust category. Overall, mid-sized banks have emerged over the 
15 years under study as the most resilient, with contained peak losses in 
each period.

Another dimension is the comparison of the mean values for RoRWAs 
(Table  10.6), which shows that wholesale-oriented and investment- 
oriented banks, on average, reported distinctly higher RoRWAs than banks 
belonging to one of the retail-oriented models. Looking at all the financial 

 REGULATION AND BUSINESS MODELS 



126

crisis years (2007–2009), investment-oriented banks are by far the best 
performing, while retail (type 2) banks reported the lowest average 
RoRWAs. Post-crisis, wholesale-oriented and investment-oriented banks 
were performing significantly better than retail-oriented business models.

The averages for the different bank sizes show that no size category 
has reported losses for the entire sample period or in any of the three 

Table 10.6 Mean RoRWA

(a) Bank business models

Model 
1—Wholesale 

oriented

Model 
2—Retail 
(type 1)

Model 
3—Retail 
(type 2)

Model  
4—Investment 

oriented

All

All years 
(2000–2014)

2.3%*** 1.9%*** 1.6%*** 2.4%*** 2.0%

Pre crisis 
(2000–2006)

3.0%*** 2.4%*** 2.3%*** 3.2%*** 2.6%

Financial crisis 
(2007–2009)

0.8%*** 0.9%*** 0.5%*** 2.3%*** 0.8%

Post crisis 
(2010–2014)

2.8%*** 1.8%*** 1.7%*** 2.0%*** 2.1%

(b) Bank size categories

Micro 
(<1 bn)

Very small 
(1–5 bn)

Small 
(5–10 bn)

Mid 
(10–50 bn)

Large 
(>50 bn)

All

All years 
(2000–2014)

1.8%*** 3.1%*** 3.6%** 2.5%*** 1.7%* 2.0%

Pre crisis 
(2000–2006)

2.4%**** 2.9%* 6.1%* 2.8%* 2.2%* 2.6%

Financial crisis 
(2007–2009)

0.9% 1.0% 0.6% 1.9% 0.6% 0.8%

Post crisis 
(2010–2014)

1.4%**** 4.4%*** 2.0%** 2.5%** 1.9%* 2.1%

Source: Reproduced from Ayadi et al. (2017)

Notes: All figures are the mean values for all banks in the business models/bank size category. The inde-
pendence of business models/bank size categories was tested using Wilcoxon-Mann-Whitney non- 
parametric two-sample tests at 5% significance. The number of asterisks (*, **, ***, ****) stands for the 
statistical difference of any given business model/size category from that number of other business 
models/bank size categories for that indicator. For example, two asterisks (**) in sub-table imply that 
the business model is statistically different from the two (furthest) business models but not the third 
(closest) one
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sub- periods. The lowest mean returns of 0.6% were reported during the 
financial crisis by small and large banks. Large banks that looked most 
resilient, based on the peak losses reported, on average, the lowest aver-
age RoRWA. These low RoRWA were, however, not significantly differ-
ent from those of small banks. Micro banks that reported the highest 
peak losses are also in the lower echelons when comparing the averages.

Similarly to the findings in Europe, the findings in the US show clear 
distinctions across business models and bank size categories in terms of 
peak losses, which suggest that the average risk weights—which are the 
denominators of RoRWA—do not reflect the underlying risks of certain 
banks in the clusters. In particular, wholesale-oriented banks faced severe 
default risks during the financial crisis. Nevertheless, these differences 
appear in the underlying risks, not in the average risk weights.10

Turning to credit unions, capital requirements over the period of 
15 years under review consist of balance sheet size capital requirements 
per total assets and a risk-sensitive ratio, which only applies for large, 
“complex” institutions. By and large, most credit unions in the US may 
only count retained earnings towards their capital requirements. While 
credit union capital requirements had historically been more lenient, in 
1998 the Congress established today’s balance sheet size capital require-
ments (per total assets) for most credit unions and directed the NCUA to 
implement an additional risk-based net worth requirement for larger, 
more complex credit unions.

The balance sheet size capital requirement for a credit union is its net 
worth ratio (i.e. largely retained earnings as a share of total assets). Higher 
levels of net worth indicate that the credit union has a higher loss- absorbing 
capacity. The NCUA considers that non-complex credit unions are well 
capitalised when they maintain a minimum net worth to assets ratio above 
7.0%, adequately capitalised when the ratio is above 6.0% and undercapi-
talised when it falls below that threshold.

Figure 10.5 shows that, across business models, average net worth ratio 
was more than sufficient for credit unions to be considered well capital-
ised, assuming they are not complex. For all three business models, aver-
age net worth decreased between 2000 and 2003 and rose in the years 
before the crisis. During the crisis, the average net worth ratio deterio-
rated and remained fairly stable in the aftermath of the crisis. Retail type 3 
credit unions had the highest average net worth ratio throughout the 

10 See footnote 9.
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15-year period covered, followed by retail type 2 and retail type 1 credit 
unions respectively. All in all, average net worth was more than sufficient 
for credit unions to be considered well capitalised, assuming they are 
not complex.

10.4  RegulatIon and BusIness Models In canada

The regulatory capital ratios suggest that the retail-oriented banks 
respond with significantly higher average risk weights than investment 
banks. The latter exhibits significantly higher Tier 1 ratios thanks to 
relatively lower RWAs. Investment banks respond with higher (tangible 
common) equity and the diversified retail banks with the lowest levels 
(below the average values).

Among the ownership structures, the average risk weights are close to 
the sample median, the lowest exhibited by the diversified retail business 
model and the highest by the foreign banks. Overall, the domestic banks 
have the weakest capital position and the foreign banks exhibits the 
highest tangible common equity as a percentage of total assets—which 
can reflect on their relatively lower leveraging position as compared to 
the others.
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Fig. 10.5 Net worth ratio of credit unions. Source: Reproduced from Ayadi 
et al. (2017). Note: The net worth ratios in this are the assets-weighted means of 
the individual net worth ratios
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The liquidity ratios of the retail business models are significantly 
higher than the investment models. Across ownership structures domes-
tic banks and credit unions have a more comfortable liquidity position 
than the foreign counterparts, which are below average value of the sec-
tor (Table 10.7).

Table 10.7 Regulatory and supervisory indicators in Canada

(a) Business models

Diversified 
retail

Focused retail Investment 
oriented

All

Risk-weighted assets (RWA)  
(% of assets)

36.4%** 54.09%** 25.06%** 36.93%

Tier 1 capital ratio (% of 
risk-weighted assets)

12.54%* 12.69%* 36.73%** 12.66%

Total regulatory capital (% of 
risk-weighted assets)

15.00%* 14.72%* 36.35%** 15.09%

Tangible common equity (% 
tang. assets)

4.00%** 6.24%* 9.62%* 4.14%

NSFR (Avail./req. funding) 116.3%* 113.1%* 108.58% 116.11%

(b) Ownership structure

Local banks and 
Desjardins group

Foreign 
banks

Credit 
unions

All

Risk-weighted assets (RWA) (% of 
assets)

36.31% 50.94% 43.70% 36.93%

Tier 1 capital ratio (% of 
risk-weighted assets)

12.44% 16.44% 14.73% 12.66%

Total regulatory capital (% of 
risk-weighted assets)

14.93% 18.44% 15.11% 15.09%

Tangible common equity (% tang. 
assets)

3.97% 7.04% 6.12% 4.14%

NSFR (Avail./req. funding) 116.35% 108.87% 116.12% 116.11%

Source: Author

Notes: All figures are the weighted averages values for the relevant sub-sample. The independence of 
clusters was tested using non-parametric equality-of-weighted averages two-sample tests at 5% signifi-
cance. According to the results of these tests, the number of asterisks (*, ** or ***) stands for the statisti-
cal difference of any given cluster/ownership structure from that number of other clusters/ownership 
structures for that indicator. For example, two asterisks (**) imply that the cluster is statistically different 
from two (furthest) clusters but not the third (closest) one. See Appendix G for the assumptions pertain-
ing to the construction of the net stable funding ratio (NSFR) measure
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To assess the resilience of business models under stress event, 
Fig. 10.6 provides an illustration of the distribution of the risk-weighted 
returns for all banks and years in the sample. The highest frequency of 
the distribution is around 1% RoRWA, implying healthy returns for 
most banks in normal years. Assuming that a bad year is defined as a 
once-in-a-10-year event, that is, lower 10th and 5th percentiles losses, 
banks face no losses (see Figs. 10.6 and 10.7). If a bad year is defined to 
be a rarer and, thus, a more destructive event, that is, lower 1st percen-
tile, the potential losses increase to maximum 1%. However, the poten-
tial losses increase faced by diversified and focused retail banks and 
similarly by foreign banks are much higher than the average of 1% faced 
by all banks.

To conclude, the response of bank business models to regulatory met-
rics and stress conditions simulation shows that business models matter. 
Generally, retail-oriented banks seem more resilient than investment and 
wholesale banks. There is certainly more work to be done to calibrate the 
one-size-fits-all regulatory approach to business models of banks.
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Fig. 10.6 Distribution of risk-weighted returns (RoRWA) in Canada. Source: 
Author
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CHAPTER 11

Resolution and Business Models

In Europe, policy responses to the great financial crisis have emphasised 
the completion of Banking Union—mainly the resolution pillar enacted 
under the European legislative framework known as the Bank Recovery 
and Resolution Directive (BRRD).

Depending on their business model, ownership structure and size, 
banks respond differently to these resolution metrics that are not cali-
brated to the business models. The feasibility and the credibility of their 
response are essential for the stability and safety of the financial  
system.

This chapter exposes the resolutions indicators used and shows the 
results of how business models of banks in Europe respond to the resolu-
tion requirements. The same exercise can be done for US and Canadian 
banks,1 but the results are not illustrated in this chapter.

11.1  Resolution indicatoRs

To implement the BRRD, in July 2015 the European Banking Authority 
(EBA) released the Regulatory Technical Standards (RTS) for determin-
ing the Minimum Requirement Eligible Liability (MREL) for credit 
institutions in the European Economic Area (EEA). The Minimum 

1 Ongoing research by the author.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-02248-8_11&domain=pdf
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Requirement Eligible Liability is the minimum loss absorption require-
ment on a going-concern basis. To comply with it, banks in Europe must 
issue enough bail-inable liabilities to allow a smooth resolution with the 
least possible reliance on taxpayers’ money or the resolution fund. As it 
applies to all institutions, the scope of MREL is broader than that of Total 
Loss Absorption Capacity (TLAC) standards, which applies only to the 
Globally Systemic Important Banks (GSIBs).

The TLAC approach proposed by the international standards setters2 is 
close to the capital buffer approach, while the European MREL approach 
combines both capital buffers and incentives. The buffer approach is 
rooted in the view of risk as an exogenous factor, while the incentive 
approach acknowledges moral hazard issues in bank management and 
considers risk as an endogenous choice.

We should emphasise there are various similarities in the bail-in instru-
ments allowed in each framework. Not surprisingly, both frameworks 
endorse the eligibility of the various capital instruments defined by the 
Basel agreements—subordinated debt, fixed term and corporate deposits 
and financial sector liabilities maturing after more than one year. A num-
ber of liabilities are excluded from bail-in. These are deposit guarantee 
scheme covered deposits, retail deposits of small and medium Enterprises, 
short-term corporate deposits, covered bonds, mortgage bonds, securi-
tised liabilities, liabilities from repurchase agreement transactions, liabili-
ties arising from derivatives, liabilities to employees and tax authorities, 
fiduciary liabilities and liabilities related to maintaining critical services at 
a bank under resolution.

To estimate the MREL, Ayadi and Ferri (2016) implement a two-step 
procedure following: First, they use the TLAC formula; and then they 
complement the analysis by shock simulations to assess the resilience of 
European banks in extreme stress conditions. These are necessary in 
order to provide a view as to whether the MREL requirements are 
sufficient.

2 It should also be remembered that BCBS and FSB have no legislative powers and only 
foster international cooperation. Their aim is, therefore, to set minimum international stan-
dards and leave discretionary rulemaking to the regulatory authorities of participating coun-
tries. It is no coincidence that Europe’s MREL legislation includes more discretionary tools 
for supervision authorities than FSB’s proposal for TLAC.
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11.1.1  Computation of MREL Using the TLAC Formula

From the Financial Stability Board (FSB) term sheet, a formula for the 
TLAC according to the requirements of 2022 can be cast as: TLAC = Max 
(18% RWA, 6.75% LRE), where LRE is the leverage ratio exposure. It is the 
denominator of the leverage ratio as per Basel III. The leverage ratio expo-
sure of the Basel III agreement is the sum of total assets on the balance 
sheet and a number of (potentially substantial) off-balance sheet adjust-
ments. It is important to note that the leverage ratio framework is not yet 
implemented in most European countries, and the LRE is estimated in our 
study by subtracting intangible assets from total assets. The estimations are 
done separately for component 1 and component 2 of the formulae.

11.1.2  Simulation of Shocks

In this method, the loss absorption amount is calibrated according to the 
peak losses over the ten-year period covered by the database (see Ayadi et al. 
2016; BCBS 2010). It can be argued that, during this period, peak losses 
have been particularly high because of the worst financial crisis in a century. 
However, because of the bailouts enjoyed by the European financial system, 
the true picture of potential losses is probably worse than the results reported 
below. Thus, a calibration can use the 1st percentile plus an add-on of 2–4 
percentage points to set a requirement for the loss absorption amount.

11.1.3  MREL Gap

Ayadi and Ferri (2016) defined a measure of the MREL gap as follows:

 MRELGap MREL Capital= −  

In the previous expression, capital, like MREL, is expressed as a per-
centage of liabilities and own funds.

11.2  Resolution and Business Models in euRope

11.2.1  MREL by Bank Business Model

We assume that the MREL is computed based on the TLAC standard 
applied to the entire banking sector in Europe to show to what extent the 
business models matter. The computation uses the formula max (18% 
RWA, 6.75% LRE) as a percentage of total liability and own funds.
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The results are reported for the first component (18% RWA) and for the 
second component (6.75% LRE) and for the max between the two. All 
results are reported unweighted. This method compares the calculations of 
the MREL requirements using the RWA, the LRE and the max of the two.

As displayed in Table 11.1, using the RWA formula, focused retail and 
investment banks have the highest requirements, followed by the diversi-
fied retail type 1. In contrast, diversified retail type 2 and wholesale banks 
have the lowest requirements, the mean and median of which are between 
7% and 8%. Based on the LRE, mean and median requirements converge 
to values slightly lower than 6.75% for all business models. Thus, the LRE- 
based requirements do not backstop those based on RWA since the latter 
are much higher. The combined requirements based on RWA and LRE 
confirm these comments.

As for Domestically Systemic Important Banks (DSIBs) and based on the 
RWA (Table 11.2), the median and mean requirements are strikingly low (in 
the range of 4.3% to 5.4%) for diversified retail type 2 banks and wholesale 
banks, compared to the industry (9.23%). As a consequence, the LRE-based 
requirements, which are slightly lower than 6.75%, are binding for most 
banks in these business models, and the combined maximum requirements 
reflect this situation. Interestingly, the median requirement for DSIBs is not 
affected by the backstop of the LRE requirement which is an indication that 
the LRE- based requirement has indeed only affected the lowest requirements 
of banks in these two business models, which are also the least populated.

Table 11.1 MREL estimations by business models for all banks, unweighted

Business models 18% RWAs 6.75% LRE Max (18% RWA, 
6.75% LRE)

No. 
Obs

Mean 
(%)

Median 
(%)

No. 
Obs

Mean 
(%)

Median 
(%)

No. 
Obs

Mean 
(%)

Median 
(%)

Focused retail 2263 11.63 11.43 2301 6.64 6.64 2263 11.71 11.43
Diversified retail 
type 1

3759 10.30 10.00 3780 6.60 6.59 3759 10.35 10.00

Diversified retail 
type 2

324 7.78 7.15 336 6.66 6.74 324 8.96 7.15

Wholesale 720 7.64 7.03 731 6.69 6.71 720 8.43 7.04
Investment 1848 10.72 11.21 1853 6.69 6.70 1848 11.07 11.21
Total 8914 10.42 10.33 9001 6.64 6.64 8914 10.64 10.33

Source: Reproduced from Ayadi and Ferri (2016)
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11.2.2  MREL by Ownership Structure

As regards to ownership structures (Table 11.3), median requirements 
based on RWA are particularly low for public banks. The LRE-based 
requirements slightly correct for that low median level, pushing it from 
5.69% to 6.77% in the combined maximum requirements. As well, 
mean requirements for nationalised banks noticeably increase between 
their RWA estimate and the combined RWA and LRE maximum 
requirements.

Table 11.2 MREL estimations by business models for DSIBs, unweighted

Business models 18% RWAs 6.75% LRE Max (18% RWA,  
6.75% LRE)

No. 
Obs

Mean 
(%)

Median 
(%)

No. 
Obs

Mean 
(%)

Median 
(%)

No. 
Obs

Mean 
(%)

Median 
(%)

Focused retail 79 11.64 12.04 79 6.67 6.67 79 11.68 12.04
Diversified retail 
type 1

142 9.37 9.76 142 6.66 6.67 142 9.66 9.76

Diversified retail 
type 2

32 5.25 4.32 32 6.72 6.72 32 7.21 6.74

Wholesale 67 5.35 4.52 67 6.72 6.73 67 7.13 6.76
Investment 327 9.08 9.17 327 6.65 6.64 327 9.84 9.17
Total 647 8.88 9.23 647 6.67 6.67 647 9.61 9.23

Source: Reproduced from Ayadi and Ferri (2016)

Table 11.3 MREL estimations by ownership structure for all banks, unweighted

Ownership 
structure

18% RWAs 6.75% LRE Max (18% RWA,  
6.75% LRE)

No. 
Obs

Mean 
(%)

Median 
(%)

No. 
Obs

Mean 
(%)

Median 
(%)

No. 
Obs

Mean 
(%)

Median 
(%)

Commercial 2114 10.84 10.82 2149 6.69 6.70 2114 11.21 10.82
Cooperative 4013 10.35 10.36 4053 6.62 6.62 4013 10.46 10.36
Nationalised 233 9.29 9.87 235 6.64 6.64 233 10.04 9.87
Public 179 7.63 5.69 181 6.70 6.71 179 9.36 6.77
Savings 2375 10.48 10.17 2383 6.62 6.62 2375 10.59 10.17
Total 8914 10.42 10.33 9001 6.64 6.64 8914 10.64 10.33

Source: Reproduced from Ayadi and Ferri (2016)
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11.2.3  Estimation of MREL by Bank Business Model

Table 11.4 reports the mean gap for each business model as a measure of 
the stress to comply for systemically important banks.3 Like the MREL, 
total capital is expressed as a percentage of liabilities and own funds.

Instead of the median usually reported so far, the mean gap is reported 
because of its linearity. It allows to directly check the relation:

 Mean Total capital Mean MRELGap Mean MREL+ =  

Most banks experience a gap to comply to the MREL using the TLAC 
method. The diversified retail type 1 banks are among the least affected 
while focused retail banks are more affected.

Table 11.5 reports the same indicators by ownership structure. It shows 
that the mean gap or stress to comply for the nationalised banks is the 
highest as compared to the other forms of ownerships.

3 For non-systemic banks, the gap is a surplus (negative gap) for more than 90% of the 
observations.

Table 11.4 MREL gap by business model as a percentage of liabilities and own 
funds, unweighted

Business model No. Obs Mean total 
capital (%)

TLAC

Mean gap (%) Mean MREL 
(%)

Focused retail 79 7.45 4.23 11.68
Diversified retail type 1 169 6.98 2.54 9.52
Diversified retail type 2 32 4.05 3.16 7.21
Wholesale 129 4.20 2.81 7.01
Investment 372 6.20 3.42 9.62
All 781 6.08 3.20 9.28

Source: Reproduced from Ayadi and Ferri (2016)
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11.2.4  Shock Simulations

The results displayed by bank business model (Table 11.6) suggest that 
under an extreme stress condition, such as the events experienced in the 
financial crisis 2007–2008, on average, 4.15% losses as a percentage of 
liabilities and own funds are wiped out from the banking system. Hence, 
this result suggests a minimum loss absorption requirement of at least 
4.15% for all banks. An additional requirement of up to 20% can be 
imposed on diversified retail type 2, so that it can cover the above average 

Table 11.5 MREL gap by ownership structure as a percentage of liabilities and 
own funds, unweighted

Ownership structure No. Obs Mean total  
capital (%)

TLAC

Mean gap  
(%)

Mean 
MREL (%)

Commercial 249 6.34 3.01 9.35
Cooperative 195 6.48 3.46 9.94
Nationalised 155 5.85 3.55 9.40
Public 51 4.37 2.97 7.64
Savings 131 5.80 2.88 8.68
All 781 6.08 3.20 9.28

Source: Reproduced from Ayadi and Ferri (2016)

Table 11.6 Profit/loss by business model as a percentage of liabilities and own 
funds, unweighted

Business model No. Obs Mean 
(%)

Median 
(%)

1st perc. 
(%)

5th perc. 
(%)

10th 
perc. (%)

Focused retail 2301 0.52 0.53 −3.83 −1.04 0.03
Diversified retail 
type 1

3777 0.46 0.49 −3.33 −0.29 0.13

Diversified retail 
type 2

336 0.24 0.39 −24.23 −2.20 −0.18

Wholesale 729 0.53 0.45 −7.92 −1.50 −0.36
Investment 1852 0.30 0.38 −3.58 −1.20 −0.42
Total 8995 0.44 0.48 −4.14 −0.89 0.01

Source: Reproduced from Ayadi and Ferri (2016)

 RESOLUTION AND BUSINESS MODELS 



140

additional losses as a percentage of their liability and own funds. Similarly, 
wholesale banks would incur an additional requirement of up to 3.75%, to 
account for the riskiness of their business models compared to the average 
bank. These results suggest that the MREL parameters may undergo seri-
ous tail risk for diversified retail type 2 banks and also, to a lesser extent, 
for wholesale banks.

Similarly, the results per bank ownership structure (Table 11.7) suggest 
a penalty of up to 8.9% can be imposed on nationalised banks so that their 
requirement will cover the more than 13% of losses as a percentage of their 
liability and own funds. Similarly, commercial banks would incur a penalty 
of about 3.3% to account for the particular riskiness of their ownership 
structure, while public banks will face an additional 2.25% of MREL 
requirement.

Of course, the regulator would apply some combination of the penalty 
formulae to account simultaneously for the business model and the own-
ership structure.

Peak losses at the 1st percentile seem to really discriminate among the 
three systemic groups. Up to a 3.9% penalty should be imposed to DSIB 
on top of the basic requirement of 4.15%, so as to cover 8.05% potential 
losses in case of distress.

It is important to notice that the real picture is somewhat blurred 
because of the bailouts of EU banks since the beginning of the financial 
crisis. Without any bailouts, the losses results would have been much 
higher than reported in these estimations, especially for the GSIBs 
(Table 11.8).

Table 11.7 Profit/loss by ownership structure as a percentage of liabilities and 
own funds, unweighted

Ownership 
structure

No. Obs Mean (%) Median 
(%)

1st perc. 
(%)

5th perc. 
(%)

10th perc. 
(%)

Commercial 2145 0.48 0.61 −7.48 −2.36 −0.86
Cooperative 4053 0.45 0.48 −2.16 −0.24 0.13
Nationalised 235 −0.60 0.11 −13.08 −6.64 −2.62
Public 181 −0.11 0.27 −6.41 −1.97 −0.10
Savings 2381 0.53 0.46 −2.14 −0.07 0.11
Total 8995 0.44 0.48 −4.14 −0.89 0.01

Source: Reproduced from Ayadi and Ferri (2016)
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Table 11.8 Profit/loss by systemic group as a percentage of liabilities and own 
funds, unweighted

Systemic 
group

No. Obs Mean (%) Median (%) 1st perc. (%) 5th perc. (%) 10th perc. 
(%)

GSIB 132 0.50 0.51 −1.84 −0.37 −0.04
DSIB 646 0.12 0.33 −8.05 −1.84 −0.80
NSB 8217 0.47 0.48 −3.89 −0.79 0.04
Total 8995 0.44 0.48 −4.14 −0.89 0.01

Source: Reproduced from Ayadi and Ferri (2016)

Note: NSB – non systemic banks

To conclude, all business models exhibit a gap to comply to MREL cali-
brated to TLAC, but there is a difference between business models. 
Therefore, the one-size-fits-all resolution approach applied in Europe 
might be miscalibrated and that would be detrimental to the overall recov-
ery of the financial system.
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CHAPTER 12

Conclusions

This book reviews the reasons and the process, describes the datasets, and 
exposes the methodology, computations and analysis used to develop the 
BBM analysis framework. It explains the relevance of this new framework 
for financial stability assessment and future of regulation and 
resolution.

It provided an overview on the evolving role of banks in the financial 
system—with a focus on why banks changed their business model over 
the past decades and how the literature explained it using the diversifica-
tion benefits from the assets and liability sides.

It proposed a novel definition of a bank business model emphasising 
the activities on the asset side and the funding on the liability side. This 
new definition provides a holistic view as to how a bank behaves in the 
market while transforming its funding (retail, market or mixed) into retail, 
market or both financing and investment opportunities. The definition 
allows comparability between countries and all types of banks (and credit 
unions when data is available).

It identified the business models banks for comprehensive large data-
sets of banks and credit unions (when data is available) in Europe, US 
and Canada using the clustering methodology that is a simple data-
driven statistical technique for assigning a set of observations into dis-
tinct group.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-02248-8_12&domain=pdf
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The results of the computations to identify business models in Europe, 
US and Canada show that:

• In Europe, there are five bank business models which include three 
retail oriented with different levels of activity diversification and 
funding mix and one investment and another wholesale oriented;

• In the US, there are four bank business models which include two 
types of retail oriented, one investment and another wholesale and 
three types of retail-oriented credit unions with different levels of 
activity and funding;

• In Canada, there are three business models, which include two retail 
oriented with different level of diversification and one investment.

These broad categories hide important distinctions within each busi-
ness model that could be explored by further research.

It explained how the business models analysis could form part of the 
financial stability assessment framework and serve as a policy tool in terms 
of prevention, remedy and resolution. The business model assessment 
framework was performed and included: how business models interact 
with the other traditional metrics such as size and ownership and organisa-
tional structure, the determinants of business models migration and con-
tribution to systemic risk, how business models contribute to financial and 
economic performance, how they increase and manage risks and how they 
respond to regulation and resolution.

The analysis shows:

• Crossing business models in banks with size and ownership and 
organisational structure show that business models analysis adds a 
new analytical dimension to better understand the architecture of the 
banking system and to contribute to financial stability assessment 
and stability.

• The migration analysis shows a generally low percentage of business 
models migration between business models. This phenomenon 
should be better researched to better understand the reasons and 
impacts of migration (in general and the direction of the migration), 
the process of accumulation and dissipation of risk in the system dur-
ing the process of migration and to assess whether migration leads to 
financial stability or instability.
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• The performance and risk analysis shows a difference in performance 
and risk between different business models during the economic 
cycle in all countries surveyed. Generally, investment-oriented banks 
are performing financially while accumulating more risk in the  system 
as compared to the retail-oriented banks which are financial per-
forming and allocating funding to the real economy and are gener-
ally more resilient than their counterparts to external shocks. 
However, the wholesale and wholesale-funded retail-oriented banks 
must be carefully assessed as they exhibit vulnerabilities in terms of 
risk related to these business models.

• The response of bank business models to regulation, supervision and 
resolution shows that business models matter when assessing the 
response to all regulatory metrics. There is certainly more work to be 
done to calibrate the one-size-fits-all regulatory and resolution 
approach to business models of banks.

The business model analysis has a predictive power that is essential for 
regulators and supervisors to detect excessive risk accumulation at a sys-
tem level over a period of time and, especially, when external shocks are 
simulated. Moreover, understanding the systemic risk accumulation pro-
cess is paramount to achieving a targeted macro-prudential regulation in 
close cooperation with active micro-prudential regulation and supervi-
sion. Grouping into a business model those institutions that have a ten-
dency to drive systemic risk upward, and acting accordingly with the 
appropriate regulatory and supervisory measures, would be the beginning 
of a new dynamic and targeted regulatory and supervisory framework. 
This would complement the current framework, which when improved 
would work together in tandem to prevent massive bank failures.

If prevention fails, resolution must, at least, be well designed to ensure 
an orderly resolution and liquidation, without putting taxpayers in line to 
save banks, as was done to deal with the GFC. Calibrating the MREL and 
also the TLAC to business models is essential to ensure that, in the resolu-
tion phase, there is no miscalibration that would be largely detrimental to 
the overall recovery of the financial system.

Importantly, transparency and public disclosure practices remain an 
important concern. The disclosure practices of banks, which are of funda-
mental importance to cross-border banking review and comparison, 
remain largely incomplete and incomparable. Issues relate to differences in 
definitions, limited disclosure particularly of banks that are not listed in 
Europe and Canada.
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Finally, further research on financial institutions business models should 
explore other definitions, other methodologies to identify the business 
models and better understand how bank (and other financial institutions) 
business models can be a policy tool and an indicator to explain and assess 
systemic risk accumulation and financial stability and un-stability and 
whether or not it is desirable to a diverse financial system or on the con-
trary one single “healthy” business model for better intermediating sav-
ings to productive investment opportunities in the economy.

 R. AYADI



C1© The Author(s) 2019
R. Ayadi, Banking Business Models, Palgrave Macmillan  
Studies in Banking and Financial Institutions, 
https://doi.org/10.1007/978-3-030-02248-8_13

Correction to: Banking Business Models

The updated version of the book can be found at  
https://doi.org/10.1007/978-3-030-02248-8

CorreCtion to:
R. Ayadi, Banking Business Models, Palgrave Macmillan 
Studies in Banking and Financial Institutions, 
https://doi.org/10.1007/978-3-030-02248-8

Owing to an oversight, Appendix A was originally published incompletely. 
The complete version is presented here:

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-02248-8_13&domain=pdf
https://doi.org/10.1007/978-3-030-02248-8
https://doi.org/10.1007/978-3-030-02248-8


C2
N

o.
Va

ri
ab

le
C

ov
er

ag
e

N
o.

Va
ri

ab
le

C
ov

er
ag

e

1
C

ou
nt

ry
 (

he
ad

qu
ar

te
r 

lo
ca

tio
n)

10
0%

32
Sh

ar
e 

pr
ic

e 
(d

ai
ly

 r
et

ur
n)

67
%

2
R

ep
or

tin
g 

cu
rr

en
cy

10
0%

33
Sh

ar
e 

pr
ic

e 
(s

t.
 d

ev
. d

ai
ly

 r
et

ur
n)

67
%

3
A

cc
ou

nt
in

g 
m

et
ho

d
10

0%
34

Sh
ar

e 
pr

ic
e 

(m
ar

ke
t 

B
et

a)
67

%
4

A
nn

ua
l r

ep
or

t 
(p

ag
es

)
10

0%
35

Sh
ar

e 
pr

ic
e 

(i
nt

er
es

t 
B

et
a)

67
%

5
A

cc
ou

nt
in

g 
da

te
 (

en
d 

of
 y

ea
r)

10
0%

36
E

m
pl

oy
ee

s 
(F

T
E

s)
65

%
6

A
nn

ua
l r

ep
or

t 
(a

pp
ro

va
l d

at
e)

96
%

37
E

m
pl

oy
ee

s 
(F

T
E

s—
M

al
e)

21
%

7
A

cc
ou

nt
in

g 
fir

m
10

0%
38

E
m

pl
oy

ee
s 

(F
T

E
s—

Fe
m

al
e)

21
%

8
T

ot
al

 a
cc

ou
nt

in
g 

fe
e

90
%

39
E

m
pl

oy
ee

s 
(h

ea
dc

ou
nt

)
56

%
9

T
ot

al
 n

on
-a

ud
it 

fe
e

88
%

40
E

m
pl

oy
ee

s 
(h

ea
dc

ou
nt
—

M
al

e)
25

%
10

O
w

ne
rs

hi
p 

(S
H

V
/

ST
V

)
10

0%
41

E
m

pl
oy

ee
s 

(h
ea

dc
ou

nt
—

Fe
m

al
e)

25
%

11
O

w
ne

rs
hi

p 
(c

oo
pe

ra
tiv

e,
 s

av
in

gs
, e

tc
.)

10
0%

42
E

m
pl

oy
ee

s 
(d

om
es

tic
)

69
%

12
Pu

bl
ic

 o
w

ne
rs

hi
p 

(%
)

10
0%

43
E

m
pl

oy
ee

s 
(o

th
er

 E
U

27
 c

ou
nt

ri
es

)
38

%
13

Pu
bl

ic
 o

w
ne

rs
hi

p 
(d

om
es

tic
 %

)
10

0%
44

E
m

pl
oy

ee
s 

(o
ut

si
de

 E
U

27
)

69
%

14
Pu

bl
ic

 o
w

ne
rs

hi
p 

(d
om

es
tic

 n
am

e)
31

%
45

E
m

pl
oy

ee
s 

(t
ra

in
in

g 
ho

ur
s)

29
%

15
Pu

bl
ic

 o
w

ne
rs

hi
p 

(o
th

er
 E

U
27

 %
)

10
0%

46
E

m
pl

oy
ee

s 
(t

ra
in

in
g 

em
pl

oy
ee

s)
19

%
16

Pu
bl

ic
 o

w
ne

rs
hi

p 
(o

th
er

 E
U

27
 n

am
e)

7%
47

B
ra

nc
he

s 
(t

ot
al

)
92

%
17

Pu
bl

ic
 o

w
ne

rs
hi

p 
(o

ut
si

de
 E

U
27

 %
)

10
0%

48
B

ra
nc

he
s 

(d
om

es
tic

)
83

%
18

Pu
bl

ic
 o

w
ne

rs
hi

p 
(o

ut
si

de
 E

U
27

 n
am

e)
8%

49
B

ra
nc

he
s 

(o
th

er
 E

U
27

 c
ou

nt
ri

es
)

47
%

19
L

ar
ge

st
 s

ha
re

ho
ld

er
 (

%
 o

w
ne

rs
hi

p)
90

%
50

B
ra

nc
he

s 
(o

ut
si

de
 E

U
27

)
76

%
20

L
ar

ge
st

 s
ha

re
ho

ld
er

 (
na

m
e)

94
%

51
A

T
M

s 
(t

ot
al

)
31

%
21

B
lo

ck
 h

ol
de

r 
ow

ne
rs

hi
p 

(>
5%

)
87

%
52

A
T

M
s 

(d
om

es
tic

)
25

%
22

B
lo

ck
 h

ol
de

r 
ow

ne
rs

hi
p 

(>
3%

)
63

%
53

A
T

M
s 

(o
th

er
 E

U
27

 c
ou

nt
ri

es
)

14
%

23
L

is
te

d 
(Y

E
S/

N
O

)
10

0%
54

A
T

M
s 

(o
ut

si
de

 E
U

27
)

11
%

24
O

rd
in

ar
y 

sh
ar

es
 (

ou
ts

ta
nd

in
g)

72
%

55
A

ss
et

s 
(t

ot
al

)
10

0%
25

O
rd

in
ar

y 
sh

ar
es

 (
tr

ad
ed

)
66

%
56

A
ss

et
s 

(d
om

es
tic

)
56

%
26

M
ar

ke
t 

ca
pi

ta
lis

at
io

n
72

%
57

C
as

h 
(a

nd
 b

al
an

ce
s 

w
ith

 c
en

tr
al

 b
an

ks
)

10
0%

27
V

al
ue

 o
f t

ra
de

d 
sh

ar
es

66
%

58
A

ss
et

s 
(c

en
tr

al
 b

an
k)

60
%

28
G

ro
ss

 d
iv

id
en

d
72

%
59

L
oa

ns
 t

o 
ba

nk
s 

(t
ot

al
)

10
0%

29
Sh

ar
e 

pr
ic

e 
(y

ea
r 

en
d)

72
%

60
L

oa
ns

 t
o 

ba
nk

s 
(n

os
tr

o 
ac

co
un

ts
/

on
 d

em
an

d)
27

%
30

Sh
ar

e 
pr

ic
e 

(a
ve

ra
ge

)
67

%
61

L
oa

ns
 t

o 
ba

nk
s 

(l
oa

n 
lo

ss
 p

ro
vi

si
on

)
58

%
31

Sh
ar

e 
pr

ic
e 

(s
ta

nd
ar

d 
de

vi
at

io
n)

67
%

62
L

oa
ns

 t
o 

cu
st

om
er

s 
(t

ot
al

)
96

%

 R. AYADI



C3
N

o.
Va

ri
ab

le
C

ov
er

ag
e

N
o.

Va
ri

ab
le

C
ov

er
ag

e

63
L

oa
ns

 t
o 

cu
st

om
er

s 
(p

ub
lic

 s
ec

to
r)

28
%

94
C

D
S 

sp
re

ad
 (

su
bo

rd
in

at
ed

, v
ol

at
ili

ty
)

62
%

64
L

oa
ns

 t
o 

cu
st

om
er

s 
(m

or
tg

ag
e 

lo
an

s)
51

%
95

In
co

m
e 

(t
ot

al
)

10
0%

65
L

oa
ns

 t
o 

cu
st

om
er

s 
(l

oa
n 

lo
ss

 p
ro

vi
si

on
)

69
%

96
In

co
m

e 
(i

nt
er

es
t—

ne
t)

10
0%

66
L

oa
ns

 t
o 

cu
st

om
er

s 
(c

ol
le

ct
iv

e 
im

pa
ir

m
en

t)
22

%
97

In
co

m
e 

(i
nt

er
es

t—
in

co
m

e)
94

%
67

L
oa

ns
 t

o 
cu

st
om

er
s 

(s
pe

ci
fic

 im
pa

ir
m

en
t)

22
%

98
In

co
m

e 
(i

nt
er

es
t—

ex
pe

ns
es

)
94

%
68

In
ta

ng
ib

le
 a

ss
et

s
10

0%
99

In
co

m
e 

(n
on

-i
nt

er
es

t)
10

0%
69

G
oo

dw
ill

10
0%

10
0

In
co

m
e 

(c
om

m
is

si
on

s—
ne

t)
10

0%
70

R
ev

er
se

 r
ep

ur
ch

as
e 

ag
re

em
en

ts
89

%
10

1
In

co
m

e 
(c

om
m

is
si

on
s—

in
co

m
e)

91
%

71
L

ia
bi

lit
ie

s 
(t

ot
al

)
10

0%
10

2
In

co
m

e 
(c

om
m

is
si

on
s—

ex
pe

ns
es

)
91

%
72

L
ia

bi
lit

ie
s 

(d
om

es
tic

)
27

%
10

3
In

co
m

e 
(t

ra
di

ng
—

ne
t)

98
%

73
L

ia
bi

lit
ie

s 
(b

an
ks

 in
cl

. c
en

tr
al

 b
an

ks
)

96
%

10
4

In
co

m
e 

(d
iv

id
en

d)
38

%
74

D
ep

os
its

 (
ba

nk
s)

72
%

10
5

In
co

m
e 

(i
ns

ur
an

ce
—

ne
t)

74
%

75
D

ep
os

its
 (

do
m

es
tic

 b
an

ks
)

27
%

10
6

In
co

m
e 

(i
ns

ur
an

ce
—

in
co

m
e)

72
%

76
D

ep
os

its
 (

ce
nt

ra
l b

an
ks

)
44

%
10

7
In

co
m

e 
(i

ns
ur

an
ce
—

ex
pe

ns
es

)
72

%
77

D
ep

os
its

 (
ba

nk
s—

de
m

an
d)

46
%

10
8

In
co

m
e 

(o
th

er
)

94
%

78
D

ep
os

its
 (

ba
nk

s—
te

rm
)

43
%

10
9

E
xp

en
se

s 
(o

pe
ra

tin
g—

to
ta

l)
10

0%
79

L
ia

bi
lit

ie
s 

(c
us

to
m

er
s)

96
%

11
0

E
xp

en
se

s 
(o

pe
ra

tin
g—

ad
m

in
is

tr
at

iv
e)

99
%

80
D

ep
os

its
 (

cu
st

om
er

s)
80

%
11

1
E

xp
en

se
s 

(o
pe

ra
tin

g—
pe

rs
on

al
)

93
%

81
D

ep
os

its
 (

do
m

es
tic

 c
us

to
m

er
s)

42
%

11
2

E
xp

en
se

s 
(o

pe
ra

tin
g—

pe
rs

on
al

 tr
ai

ni
ng

)
27

%
82

D
ep

os
its

 (
cu

st
om

er
s—

te
rm

 a
nd

 t
im

e 
de

po
si

ts
)

54
%

11
3

E
xp

en
se

s 
(o

pe
ra

tin
g—

ot
he

r)
93

%
83

D
ep

os
its

 (
cu

st
om

er
s—

cu
rr

en
t 

ac
co

un
ts

 a
nd

 d
em

an
d)

46
%

11
4

E
xp

en
se

s 
(o

pe
ra

tin
g—

de
pr

ec
ia

tio
ns

)
99

%
84

D
ep

os
its

 (
cu

st
om

er
s—

sa
vi

ng
s)

55
%

11
5

Pr
ofi

t 
(b

ef
or

e 
ta

x)
10

0%
85

R
ep

ur
ch

as
e 

ag
re

em
en

ts
 (

lia
bi

lit
ie

s)
92

%
11

6
In

co
m

e 
ta

x
10

0%
86

Sh
or

t-
se

lli
ng

 p
os

iti
on

 (
to

ta
l)

63
%

11
7

Pr
ofi

t 
(a

ft
er

 t
ax

)
10

0%
87

Sh
or

t-
se

lli
ng

 p
os

iti
on

 (
eq

ui
ty

)
7%

11
8

R
is

k-
w

ei
gh

te
d 

as
se

ts
 (

to
ta

l)
87

%
88

Sh
or

t-
se

lli
ng

 p
os

iti
on

 (
de

bt
)

7%
11

9
R

is
k-

w
ei

gh
te

d 
as

se
ts

 (
of

f b
al

an
ce

 s
he

et
)

16
%

89
C

D
S 

sp
re

ad
 (

se
ni

or
, y

ea
r 

en
d)

69
%

12
0

R
is

k-
w

ei
gh

te
d 

as
se

ts
 (

cr
ed

it 
ri

sk
)

36
%

90
C

D
S 

sp
re

ad
 (

se
ni

or
, a

ve
ra

ge
)

69
%

12
1

R
is

k-
w

ei
gh

te
d 

as
se

ts
 (

m
ar

ke
t 

ri
sk

)
36

%
91

C
D

S 
sp

re
ad

 (
se

ni
or

, v
ol

at
ili

ty
)

69
%

12
2

R
is

k-
w

ei
gh

te
d 

as
se

ts
 (

op
er

at
io

na
l r

is
k)

30
%

92
C

D
S 

sp
re

ad
 (

su
bo

rd
in

at
ed

, y
ea

r 
en

d)
62

%
12

3
R

is
k-

w
ei

gh
te

d 
as

se
ts

 (
bu

si
ne

ss
 r

is
k)

10
%

93
C

D
S 

sp
re

ad
 (

su
bo

rd
in

at
ed

, a
ve

ra
ge

)
62

%
12

4
C

ap
ita

l (
re

gu
la

to
ry

 c
ap

ita
l)

93
%

12
5

C
ap

ita
l (

tie
r 

I—
to

ta
l)

93
%

(c
on

ti
nu

ed
)

 CORRECTION TO: BANKING BUSINESS MODELS 



C4

N
o.

Va
ri

ab
le

C
ov

er
ag

e
N

o.
Va

ri
ab

le
C

ov
er

ag
e

12
6

C
ap

ita
l (

tie
r 

I—
co

re
)

27
%

15
2

D
er

iv
at

iv
es

 (
to

ta
l—

no
m

in
al

 v
al

ue
)

22
%

12
7

C
ap

ita
l (

tie
r 

I—
hy

br
id

)
56

%
15

3
D

er
iv

at
iv

es
 (

to
ta

l—
no

tio
na

l v
al

ue
)

55
%

12
8

C
ap

ita
l (

tie
r 

II
—

to
ta

l)
76

%
15

4
D

er
iv

at
iv

es
 (

to
ta

l—
no

tio
na

l v
al

ue
—

re
ce

iv
e)

14
%

12
9

C
ap

ita
l (

tie
r 

II
—

su
bo

rd
in

at
ed

 li
ab

ili
tie

s)
27

%
15

5
D

er
iv

at
iv

es
 (

to
ta

l—
no

tio
na

l v
al

ue
—

de
liv

er
)

14
%

13
0

C
ap

ita
l (

tie
r 

II
—

hy
br

id
)

15
%

15
6

D
er

iv
at

iv
es

 (
to

ta
l—

fa
ir

 v
al

ue
—

po
si

tiv
e)

95
%

13
1

C
ap

ita
l (

tie
r 

II
I—

to
ta

l)
76

%
15

7
D

er
iv

at
iv

es
 (

to
ta

l—
fa

ir
 v

al
ue

—
ne

ga
tiv

e)
95

%
13

2
C

ap
ita

l (
eq

ui
ty
—

to
ta

l)
10

0%
15

8
D

er
iv

at
iv

es
 (

in
te

re
st
—

no
m

in
al

 v
al

ue
)

22
%

13
3

C
ap

ita
l (

eq
ui

ty
—

sh
ar

eh
ol

de
rs

)
10

0%
15

9
D

er
iv

at
iv

es
 (

in
te

re
st
—

no
tio

na
l v

al
ue

)
55

%
13

4
C

ap
ita

l (
eq

ui
ty
—

m
in

or
ity

 in
te

re
st

)
10

0%
16

0
D

er
iv

at
iv

es
 (

in
te

re
st
—

no
tio

na
l v

al
ue

—
re

ce
iv

e)
14

%
13

5
C

ap
ita

l (
eq

ui
ty
—

sp
ec

ia
l s

ec
ur

iti
es

)
10

0%
16

1
D

er
iv

at
iv

es
 (

in
te

re
st
—

no
tio

na
l v

al
ue

—
de

liv
er

)
14

%
13

6
C

ap
ita

l (
eq

ui
ty
—

hy
br

id
)

10
0%

16
2

D
er

iv
at

iv
es

 (
in

te
re

st
—

fa
ir

 v
al

ue
—

po
si

tiv
e)

92
%

13
7

C
ap

ita
l (

eq
ui

ty
—

su
bo

rd
in

at
ed

 li
ab

ili
tie

s)
10

0%
16

3
D

er
iv

at
iv

es
 (

in
te

re
st
—

fa
ir

 v
al

ue
—

ne
ga

tiv
e)

92
%

13
8

C
ap

ita
l (

eq
ui

ty
—

hy
br

id
)

10
0%

16
4

D
er

iv
at

iv
es

 (
cu

rr
en

cy
—

no
m

in
al

 v
al

ue
)

22
%

13
9

C
ap

ita
l (

ta
ng

ib
le

 c
om

m
on

 e
qu

ity
)

10
0%

16
5

D
er

iv
at

iv
es

 (
cu

rr
en

cy
—

no
tio

na
l v

al
ue

)
55

%
14

0
C

ap
ita

l (
co

m
m

on
 e

qu
ity

)
10

0%
16

6
D

er
iv

at
iv

es
 (

cu
rr

en
cy
—

no
tio

na
l  

va
lu

e—
re

ce
iv

e)
14

%

14
1

C
ap

ita
l (

co
m

m
on

 s
to

ck
)

96
%

16
7

D
er

iv
at

iv
es

 (
cu

rr
en

cy
—

no
tio

na
l v

al
ue

—
de

liv
er

)
14

%
14

2
C

ap
ita

l (
ad

di
tio

na
l p

ai
d-

in
 c

ap
ita

l)
96

%
16

8
D

er
iv

at
iv

es
 (

cu
rr

en
cy
—

fa
ir

 v
al

ue
—

po
si

tiv
e)

92
%

14
3

C
ap

ita
l (

re
ta

in
ed

 e
ar

ni
ng

s)
10

0%
16

9
D

er
iv

at
iv

es
 (

cu
rr

en
cy
—

fa
ir

 v
al

ue
—

ne
ga

tiv
e)

92
%

14
4

C
ap

ita
l (

tr
ea

su
ry

 s
ha

re
s)

98
%

17
0

D
er

iv
at

iv
es

 (
eq

ui
ty
—

no
m

in
al

 v
al

ue
)

22
%

14
5

C
ap

ita
l (

no
n-

re
co

gn
is

ed
 lo

ss
es

)
99

%
17

1
D

er
iv

at
iv

es
 (

eq
ui

ty
—

no
tio

na
l v

al
ue

)
55

%
14

6
C

ap
ita

l (
su

bs
cr

ib
ed

 c
ap

ita
l—

is
su

an
ce

)
10

0%
17

2
D

er
iv

at
iv

es
 (

eq
ui

ty
—

no
tio

na
l v

al
ue

—
re

ce
iv

e)
14

%
14

7
C

ap
ita

l (
no

n-
co

m
m

on
 e

qu
ity

—
is

su
an

ce
)

10
0%

17
3

D
er

iv
at

iv
es

 (
eq

ui
ty
—

no
tio

na
l v

al
ue

—
de

liv
er

)
14

%
14

8
R

at
in

g 
(D

B
R

S)
19

%
17

4
D

er
iv

at
iv

es
 (

eq
ui

ty
—

fa
ir

 v
al

ue
—

po
si

tiv
e)

92
%

14
9

R
at

in
g 

(F
itc

h)
69

%
17

5
D

er
iv

at
iv

es
 (

eq
ui

ty
—

fa
ir

 v
al

ue
—

ne
ga

tiv
e)

92
%

15
0

R
at

in
g 

(M
oo

dy
’s

)
80

%
17

6
D

er
iv

at
iv

es
 (

cr
ed

it—
no

m
in

al
 v

al
ue

)
22

%
15

1
R

at
in

g 
(S

&
P)

79
%

17
7

D
er

iv
at

iv
es

 (
cr

ed
it—

no
tio

na
l v

al
ue

)
55

%
17

8
D

er
iv

at
iv

es
 (

cr
ed

it—
no

tio
na

l v
al

ue
—

re
ce

iv
e)

18
%

(c
on

tin
ue

d)

 R. AYADI



C5

N
o.

Va
ri

ab
le

C
ov

er
ag

e
N

o.
Va

ri
ab

le
C

ov
er

ag
e

17
9

D
er

iv
at

iv
es

 (
cr

ed
it—

no
tio

na
l v

al
ue
—

de
liv

er
)

18
%

19
1

D
er

iv
at

iv
es

 (
he

dg
in

g—
no

tio
na

l v
al

ue
)

30
%

18
0

D
er

iv
at

iv
es

 (
cr

ed
it—

fa
ir

 v
al

ue
—

po
si

tiv
e)

93
%

19
2

D
er

iv
at

iv
es

 (
he

dg
in

g—
fa

ir
 v

al
ue

—
po

si
tiv

e)
78

%
18

1
D

er
iv

at
iv

es
 (

cr
ed

it—
fa

ir
 v

al
ue

—
ne

ga
tiv

e)
92

%
19

3
D

er
iv

at
iv

es
 (

he
dg

in
g—

fa
ir

 v
al

ue
—

ne
ga

tiv
e)

78
%

18
2

D
er

iv
at

iv
es

 (
FX

—
no

m
in

al
 v

al
ue

)
15

%
19

4
D

er
iv

at
iv

es
 (

tr
ad

in
g—

no
tio

na
l v

al
ue

—
re

ce
iv

e)
11

%
18

3
D

er
iv

at
iv

es
 (

FX
—

no
tio

na
l v

al
ue

)
27

%
19

5
D

er
iv

at
iv

es
 (

tr
ad

in
g—

no
tio

na
l v

al
ue

—
de

liv
er

)
11

%
18

4
D

er
iv

at
iv

es
 (

FX
—

fa
ir

 v
al

ue
—

po
si

tiv
e)

37
%

19
6

D
er

iv
at

iv
es

 (
tr

ad
in

g—
fa

ir
 v

al
ue

—
po

si
tiv

e)
79

%
18

5
D

er
iv

at
iv

es
 (

FX
—

fa
ir

 v
al

ue
—

ne
ga

tiv
e)

37
%

19
7

D
er

iv
at

iv
es

 (
tr

ad
in

g—
fa

ir
 v

al
ue

—
ne

ga
tiv

e)
78

%
18

6
D

er
iv

at
iv

es
 (

O
T

C
—

no
m

in
al

 v
al

ue
)

19
%

19
8

A
ss

et
-b

ac
ke

d 
se

cu
ri

tie
s 

(t
ot

al
)

34
%

18
7

D
er

iv
at

iv
es

 (
O

T
C
—

no
tio

na
l v

al
ue

)
22

%
19

9
A

ss
et

-b
ac

ke
d 

se
cu

ri
tie

s 
(i

m
pa

ir
ed

)
11

%
18

8
D

er
iv

at
iv

es
 (

O
T

C
—

fa
ir

 v
al

ue
—

po
si

tiv
e)

37
%

20
0

A
ss

et
-b

ac
ke

d 
se

cu
ri

tie
s 

(C
D

O
s)

22
%

18
9

D
er

iv
at

iv
es

 (
O

T
C
—

fa
ir

 v
al

ue
—

ne
ga

tiv
e)

37
%

20
1

A
ss

et
-b

ac
ke

d 
se

cu
ri

tie
s 

(R
M

B
Ss

)
21

%
19

0
D

er
iv

at
iv

es
 (

he
dg

in
g—

no
m

in
al

 v
al

ue
)

13
%

20
2

A
ss

et
-b

ac
ke

d 
se

cu
ri

tie
s 

(C
M

B
Ss

)
19

%

 CORRECTION TO: BANKING BUSINESS MODELS 



147© The Author(s) 2019
R. Ayadi, Banking Business Models, Palgrave Macmillan  
Studies in Banking and Financial Institutions, 
https://doi.org/10.1007/978-3-030-02248-8

Appendix A: List of indicAtors

https://doi.org/10.1007/978-3-030-02248-8


148 APPendIx A: LIST oF IndIcAToRS
N

o.
Va

ri
ab

le
C

ov
er

ag
e

N
o.

Va
ri

ab
le

C
ov

er
ag

e

1
c

ou
nt

ry
 (

he
ad

qu
ar

te
r 

lo
ca

tio
n)

10
0%

32
Sh

ar
e 

pr
ic

e 
(d

ai
ly

 r
et

ur
n)

67
%

2
R

ep
or

tin
g 

cu
rr

en
cy

10
0%

33
Sh

ar
e 

pr
ic

e 
(s

t.
 d

ev
. d

ai
ly

 r
et

ur
n)

67
%

3
A

cc
ou

nt
in

g 
m

et
ho

d
10

0%
34

Sh
ar

e 
pr

ic
e 

(m
ar

ke
t 

B
et

a)
67

%
4

A
nn

ua
l r

ep
or

t 
(p

ag
es

)
10

0%
35

Sh
ar

e 
pr

ic
e 

(i
nt

er
es

t 
B

et
a)

67
%

5
A

cc
ou

nt
in

g 
da

te
 (

en
d 

of
 y

ea
r)

10
0%

36
e

m
pl

oy
ee

s 
(F

T
e

s)
65

%
6

A
nn

ua
l r

ep
or

t 
(a

pp
ro

va
l d

at
e)

96
%

37
e

m
pl

oy
ee

s 
(F

T
e

s—
M

al
e)

21
%

7
A

cc
ou

nt
in

g 
fir

m
10

0%
38

e
m

pl
oy

ee
s 

(F
T

e
s—

Fe
m

al
e)

21
%

8
T

ot
al

 a
cc

ou
nt

in
g 

fe
e

90
%

39
e

m
pl

oy
ee

s 
(h

ea
dc

ou
nt

)
56

%
9

T
ot

al
 n

on
-a

ud
it 

fe
e

88
%

40
e

m
pl

oy
ee

s 
(h

ea
dc

ou
nt
—

M
al

e)
25

%
10

o
w

ne
rs

hi
p 

(S
H

V
/

ST
V

)
10

0%
41

e
m

pl
oy

ee
s 

(h
ea

dc
ou

nt
—

Fe
m

al
e)

25
%

11
o

w
ne

rs
hi

p 
(c

oo
pe

ra
tiv

e,
 s

av
in

gs
, e

tc
.)

10
0%

42
e

m
pl

oy
ee

s 
(d

om
es

tic
)

69
%

12
Pu

bl
ic

 o
w

ne
rs

hi
p 

(%
)

10
0%

43
e

m
pl

oy
ee

s 
(o

th
er

 e
U

27
 c

ou
nt

ri
es

)
38

%
13

Pu
bl

ic
 o

w
ne

rs
hi

p 
(d

om
es

tic
 %

)
10

0%
44

e
m

pl
oy

ee
s 

(o
ut

si
de

 e
U

27
)

69
%

14
Pu

bl
ic

 o
w

ne
rs

hi
p 

(d
om

es
tic

 n
am

e)
31

%
45

e
m

pl
oy

ee
s 

(t
ra

in
in

g 
ho

ur
s)

29
%

15
Pu

bl
ic

 o
w

ne
rs

hi
p 

(o
th

er
 e

U
27

 %
)

10
0%

46
e

m
pl

oy
ee

s 
(t

ra
in

in
g 

em
pl

oy
ee

s)
19

%
16

Pu
bl

ic
 o

w
ne

rs
hi

p 
(o

th
er

 e
U

27
 n

am
e)

7%
47

B
ra

nc
he

s 
(t

ot
al

)
92

%
17

Pu
bl

ic
 o

w
ne

rs
hi

p 
(o

ut
si

de
 e

U
27

 %
)

10
0%

48
B

ra
nc

he
s 

(d
om

es
tic

)
83

%
18

Pu
bl

ic
 o

w
ne

rs
hi

p 
(o

ut
si

de
 e

U
27

 n
am

e)
8%

49
B

ra
nc

he
s 

(o
th

er
 e

U
27

 c
ou

nt
ri

es
)

47
%

19
L

ar
ge

st
 s

ha
re

ho
ld

er
 (

%
 o

w
ne

rs
hi

p)
90

%
50

B
ra

nc
he

s 
(o

ut
si

de
 e

U
27

)
76

%
20

L
ar

ge
st

 s
ha

re
ho

ld
er

 (
na

m
e)

94
%

51
A

T
M

s 
(t

ot
al

)
31

%
21

B
lo

ck
 h

ol
de

r 
ow

ne
rs

hi
p 

(>
5%

)
87

%
52

A
T

M
s 

(d
om

es
tic

)
25

%
22

B
lo

ck
 h

ol
de

r 
ow

ne
rs

hi
p 

(>
3%

)
63

%
53

A
T

M
s 

(o
th

er
 e

U
27

 c
ou

nt
ri

es
)

14
%

23
L

is
te

d 
(Y

e
S/

n
o

)
10

0%
54

A
T

M
s 

(o
ut

si
de

 e
U

27
)

11
%

24
o

rd
in

ar
y 

sh
ar

es
 (

ou
ts

ta
nd

in
g)

72
%

55
A

ss
et

s 
(t

ot
al

)
10

0%
25

o
rd

in
ar

y 
sh

ar
es

 (
tr

ad
ed

)
66

%
56

A
ss

et
s 

(d
om

es
tic

)
56

%
26

M
ar

ke
t 

ca
pi

ta
lis

at
io

n
72

%
57

c
as

h 
(a

nd
 b

al
an

ce
s 

w
ith

 c
en

tr
al

 b
an

ks
)

10
0%

27
V

al
ue

 o
f t

ra
de

d 
sh

ar
es

66
%

58
A

ss
et

s 
(c

en
tr

al
 b

an
k)

60
%

28
G

ro
ss

 d
iv

id
en

d
72

%
59

L
oa

ns
 t

o 
ba

nk
s 

(t
ot

al
)

10
0%

29
Sh

ar
e 

pr
ic

e 
(y

ea
r 

en
d)

72
%

60
L

oa
ns

 t
o 

ba
nk

s 
(n

os
tr

o 
ac

co
un

ts
/

on
 d

em
an

d)
27

%
30

Sh
ar

e 
pr

ic
e 

(a
ve

ra
ge

)
67

%
61

L
oa

ns
 t

o 
ba

nk
s 

(l
oa

n 
lo

ss
 p

ro
vi

si
on

)
58

%
31

Sh
ar

e 
pr

ic
e 

(s
ta

nd
ar

d 
de

vi
at

io
n)

67
%

62
L

oa
ns

 t
o 

cu
st

om
er

s 
(t

ot
al

)
96

%



149 APPendIx A: LIST oF IndIcAToRS 
N

o.
Va

ri
ab

le
C

ov
er

ag
e

N
o.

Va
ri

ab
le

C
ov

er
ag

e

63
L

oa
ns

 t
o 

cu
st

om
er

s 
(p

ub
lic

 s
ec

to
r)

28
%

94
c

d
S 

sp
re

ad
 (

su
bo

rd
in

at
ed

, v
ol

at
ili

ty
)

62
%

64
L

oa
ns

 t
o 

cu
st

om
er

s 
(m

or
tg

ag
e 

lo
an

s)
51

%
95

In
co

m
e 

(t
ot

al
)

10
0%

65
L

oa
ns

 t
o 

cu
st

om
er

s 
(l

oa
n 

lo
ss

 p
ro

vi
si

on
)

69
%

96
In

co
m

e 
(i

nt
er

es
t—

ne
t)

10
0%

66
L

oa
ns

 t
o 

cu
st

om
er

s 
(c

ol
le

ct
iv

e 
im

pa
ir

m
en

t)
22

%
97

In
co

m
e 

(i
nt

er
es

t—
in

co
m

e)
94

%
67

L
oa

ns
 t

o 
cu

st
om

er
s 

(s
pe

ci
fic

 im
pa

ir
m

en
t)

22
%

98
In

co
m

e 
(i

nt
er

es
t—

ex
pe

ns
es

)
94

%
68

In
ta

ng
ib

le
 a

ss
et

s
10

0%
99

In
co

m
e 

(n
on

-i
nt

er
es

t)
10

0%
69

G
oo

dw
ill

10
0%

10
0

In
co

m
e 

(c
om

m
is

si
on

s—
ne

t)
10

0%
70

R
ev

er
se

 r
ep

ur
ch

as
e 

ag
re

em
en

ts
89

%
10

1
In

co
m

e 
(c

om
m

is
si

on
s—

in
co

m
e)

91
%

71
L

ia
bi

lit
ie

s 
(t

ot
al

)
10

0%
10

2
In

co
m

e 
(c

om
m

is
si

on
s—

ex
pe

ns
es

)
91

%
72

L
ia

bi
lit

ie
s 

(d
om

es
tic

)
27

%
10

3
In

co
m

e 
(t

ra
di

ng
—

ne
t)

98
%

73
L

ia
bi

lit
ie

s 
(b

an
ks

 in
cl

. c
en

tr
al

 b
an

ks
)

96
%

10
4

In
co

m
e 

(d
iv

id
en

d)
38

%
74

d
ep

os
its

 (
ba

nk
s)

72
%

10
5

In
co

m
e 

(i
ns

ur
an

ce
—

ne
t)

74
%

75
d

ep
os

its
 (

do
m

es
tic

 b
an

ks
)

27
%

10
6

In
co

m
e 

(i
ns

ur
an

ce
—

in
co

m
e)

72
%

76
d

ep
os

its
 (

ce
nt

ra
l b

an
ks

)
44

%
10

7
In

co
m

e 
(i

ns
ur

an
ce
—

ex
pe

ns
es

)
72

%
77

d
ep

os
its

 (
ba

nk
s—

de
m

an
d)

46
%

10
8

In
co

m
e 

(o
th

er
)

94
%

78
d

ep
os

its
 (

ba
nk

s—
te

rm
)

43
%

10
9

e
xp

en
se

s 
(o

pe
ra

tin
g—

to
ta

l)
10

0%
79

L
ia

bi
lit

ie
s 

(c
us

to
m

er
s)

96
%

11
0

e
xp

en
se

s 
(o

pe
ra

tin
g—

ad
m

in
is

tr
at

iv
e)

99
%

80
d

ep
os

its
 (

cu
st

om
er

s)
80

%
11

1
e

xp
en

se
s 

(o
pe

ra
tin

g—
pe

rs
on

al
)

93
%

81
d

ep
os

its
 (

do
m

es
tic

 c
us

to
m

er
s)

42
%

11
2

e
xp

en
se

s 
(o

pe
ra

tin
g—

pe
rs

on
al

 tr
ai

ni
ng

)
27

%
82

d
ep

os
its

 (
cu

st
om

er
s—

te
rm

 a
nd

 t
im

e 
de

po
si

ts
)

54
%

11
3

e
xp

en
se

s 
(o

pe
ra

tin
g—

ot
he

r)
93

%
83

d
ep

os
its

 (
cu

st
om

er
s—

cu
rr

en
t 

ac
co

un
ts

 a
nd

 d
em

an
d)

46
%

11
4

e
xp

en
se

s 
(o

pe
ra

tin
g—

de
pr

ec
ia

tio
ns

)
99

%
84

d
ep

os
its

 (
cu

st
om

er
s—

sa
vi

ng
s)

55
%

11
5

Pr
ofi

t 
(b

ef
or

e 
ta

x)
10

0%
85

R
ep

ur
ch

as
e 

ag
re

em
en

ts
 (

lia
bi

lit
ie

s)
92

%
11

6
In

co
m

e 
ta

x
10

0%
86

Sh
or

t-
se

lli
ng

 p
os

iti
on

 (
to

ta
l)

63
%

11
7

Pr
ofi

t 
(a

ft
er

 t
ax

)
10

0%
87

Sh
or

t-
se

lli
ng

 p
os

iti
on

 (
eq

ui
ty

)
7%

11
8

R
is

k-
w

ei
gh

te
d 

as
se

ts
 (

to
ta

l)
87

%
88

Sh
or

t-
se

lli
ng

 p
os

iti
on

 (
de

bt
)

7%
11

9
R

is
k-

w
ei

gh
te

d 
as

se
ts

 (
of

f b
al

an
ce

 s
he

et
)

16
%

89
c

d
S 

sp
re

ad
 (

se
ni

or
, y

ea
r 

en
d)

69
%

12
0

R
is

k-
w

ei
gh

te
d 

as
se

ts
 (

cr
ed

it 
ri

sk
)

36
%

90
c

d
S 

sp
re

ad
 (

se
ni

or
, a

ve
ra

ge
)

69
%

12
1

R
is

k-
w

ei
gh

te
d 

as
se

ts
 (

m
ar

ke
t 

ri
sk

)
36

%
91

c
d

S 
sp

re
ad

 (
se

ni
or

, v
ol

at
ili

ty
)

69
%

12
2

R
is

k-
w

ei
gh

te
d 

as
se

ts
 (

op
er

at
io

na
l r

is
k)

30
%

92
c

d
S 

sp
re

ad
 (

su
bo

rd
in

at
ed

, y
ea

r 
en

d)
62

%
12

3
R

is
k-

w
ei

gh
te

d 
as

se
ts

 (
bu

si
ne

ss
 r

is
k)

10
%

93
c

d
S 

sp
re

ad
 (

su
bo

rd
in

at
ed

, a
ve

ra
ge

)
62

%
12

4
c

ap
ita

l (
re

gu
la

to
ry

 c
ap

ita
l)

93
%

12
5

c
ap

ita
l (

tie
r 

I—
to

ta
l)

93
%

(c
on

ti
nu

ed
)



150 APPendIx A: LIST oF IndIcAToRS

N
o.

Va
ri

ab
le

C
ov

er
ag

e
N

o.
Va

ri
ab

le
C

ov
er

ag
e

12
6

c
ap

ita
l (

tie
r 

I—
co

re
)

27
%

15
2

d
er

iv
at

iv
es

 (
to

ta
l—

no
m

in
al

 v
al

ue
)

22
%

12
7

c
ap

ita
l (

tie
r 

I—
hy

br
id

)
56

%
15

3
d

er
iv

at
iv

es
 (

to
ta

l—
no

tio
na

l v
al

ue
)

55
%

12
8

c
ap

ita
l (

tie
r 

II
—

to
ta

l)
76

%
15

4
d

er
iv

at
iv

es
 (

to
ta

l—
no

tio
na

l v
al

ue
—

re
ce

iv
e)

14
%

12
9

c
ap

ita
l (

tie
r 

II
—

su
bo

rd
in

at
ed

 li
ab

ili
tie

s)
27

%
15

5
d

er
iv

at
iv

es
 (

to
ta

l—
no

tio
na

l v
al

ue
—

de
liv

er
)

14
%

13
0

c
ap

ita
l (

tie
r 

II
—

hy
br

id
)

15
%

15
6

d
er

iv
at

iv
es

 (
to

ta
l—

fa
ir

 v
al

ue
—

po
si

tiv
e)

95
%

13
1

c
ap

ita
l (

tie
r 

II
I—

to
ta

l)
76

%
15

7
d

er
iv

at
iv

es
 (

to
ta

l—
fa

ir
 v

al
ue

—
ne

ga
tiv

e)
95

%
13

2
c

ap
ita

l (
eq

ui
ty
—

to
ta

l)
10

0%
15

8
d

er
iv

at
iv

es
 (

in
te

re
st
—

no
m

in
al

 v
al

ue
)

22
%

13
3

c
ap

ita
l (

eq
ui

ty
—

sh
ar

eh
ol

de
rs

)
10

0%
15

9
d

er
iv

at
iv

es
 (

in
te

re
st
—

no
tio

na
l v

al
ue

)
55

%
13

4
c

ap
ita

l (
eq

ui
ty
—

m
in

or
ity

 in
te

re
st

)
10

0%
16

0
d

er
iv

at
iv

es
 (

in
te

re
st
—

no
tio

na
l v

al
ue

—
re

ce
iv

e)
14

%
13

5
c

ap
ita

l (
eq

ui
ty
—

sp
ec

ia
l s

ec
ur

iti
es

)
10

0%
16

1
d

er
iv

at
iv

es
 (

in
te

re
st
—

no
tio

na
l v

al
ue

—
de

liv
er

)
14

%
13

6
c

ap
ita

l (
eq

ui
ty
—

hy
br

id
)

10
0%

16
2

d
er

iv
at

iv
es

 (
in

te
re

st
—

fa
ir

 v
al

ue
—

po
si

tiv
e)

92
%

13
7

c
ap

ita
l (

eq
ui

ty
—

su
bo

rd
in

at
ed

 li
ab

ili
tie

s)
10

0%
16

3
d

er
iv

at
iv

es
 (

in
te

re
st
—

fa
ir

 v
al

ue
—

ne
ga

tiv
e)

92
%

13
8

c
ap

ita
l (

eq
ui

ty
—

hy
br

id
)

10
0%

16
4

d
er

iv
at

iv
es

 (
cu

rr
en

cy
—

no
m

in
al

 v
al

ue
)

22
%

13
9

c
ap

ita
l (

ta
ng

ib
le

 c
om

m
on

 e
qu

ity
)

10
0%

16
5

d
er

iv
at

iv
es

 (
cu

rr
en

cy
—

no
tio

na
l v

al
ue

)
55

%
14

0
c

ap
ita

l (
co

m
m

on
 e

qu
ity

)
10

0%
16

6
d

er
iv

at
iv

es
 (

cu
rr

en
cy
—

no
tio

na
l  

va
lu

e—
re

ce
iv

e)
14

%

14
1

c
ap

ita
l (

co
m

m
on

 s
to

ck
)

96
%

16
7

d
er

iv
at

iv
es

 (
cu

rr
en

cy
—

no
tio

na
l v

al
ue

—
de

liv
er

)
14

%
14

2
c

ap
ita

l (
ad

di
tio

na
l p

ai
d-

in
 c

ap
ita

l)
96

%
16

8
d

er
iv

at
iv

es
 (

cu
rr

en
cy
—

fa
ir

 v
al

ue
—

po
si

tiv
e)

92
%

14
3

c
ap

ita
l (

re
ta

in
ed

 e
ar

ni
ng

s)
10

0%
16

9
d

er
iv

at
iv

es
 (

cu
rr

en
cy
—

fa
ir

 v
al

ue
—

ne
ga

tiv
e)

92
%

14
4

c
ap

ita
l (

tr
ea

su
ry

 s
ha

re
s)

98
%

17
0

d
er

iv
at

iv
es

 (
eq

ui
ty
—

no
m

in
al

 v
al

ue
)

22
%

14
5

c
ap

ita
l (

no
n-

re
co

gn
is

ed
 lo

ss
es

)
99

%
17

1
d

er
iv

at
iv

es
 (

eq
ui

ty
—

no
tio

na
l v

al
ue

)
55

%
14

6
c

ap
ita

l (
su

bs
cr

ib
ed

 c
ap

ita
l—

is
su

an
ce

)
10

0%
17

2
d

er
iv

at
iv

es
 (

eq
ui

ty
—

no
tio

na
l v

al
ue

—
re

ce
iv

e)
14

%
14

7
c

ap
ita

l (
no

n-
co

m
m

on
 e

qu
ity

—
is

su
an

ce
)

10
0%

17
3

d
er

iv
at

iv
es

 (
eq

ui
ty
—

no
tio

na
l v

al
ue

—
de

liv
er

)
14

%
14

8
R

at
in

g 
(d

B
R

S)
19

%
17

4
d

er
iv

at
iv

es
 (

eq
ui

ty
—

fa
ir

 v
al

ue
—

po
si

tiv
e)

92
%

14
9

R
at

in
g 

(F
itc

h)
69

%
17

5
d

er
iv

at
iv

es
 (

eq
ui

ty
—

fa
ir

 v
al

ue
—

ne
ga

tiv
e)

92
%

15
0

R
at

in
g 

(M
oo

dy
’s

)
80

%
17

6
d

er
iv

at
iv

es
 (

cr
ed

it—
no

m
in

al
 v

al
ue

)
22

%
15

1
R

at
in

g 
(S

&
P)

79
%

17
7

d
er

iv
at

iv
es

 (
cr

ed
it—

no
tio

na
l v

al
ue

)
55

%
17

8
d

er
iv

at
iv

es
 (

cr
ed

it—
no

tio
na

l v
al

ue
—

re
ce

iv
e)

18
%

(c
on

tin
ue

d)



151 APPendIx A: LIST oF IndIcAToRS 

N
o.

Va
ri

ab
le

C
ov

er
ag

e
N

o.
Va

ri
ab

le
C

ov
er

ag
e

17
9

d
er

iv
at

iv
es

 (
cr

ed
it—

no
tio

na
l v

al
ue
—

de
liv

er
)

18
%

19
1

d
er

iv
at

iv
es

 (
he

dg
in

g—
no

tio
na

l v
al

ue
)

30
%

18
0

d
er

iv
at

iv
es

 (
cr

ed
it—

fa
ir

 v
al

ue
—

po
si

tiv
e)

93
%

19
2

d
er

iv
at

iv
es

 (
he

dg
in

g—
fa

ir
 v

al
ue

—
po

si
tiv

e)
78

%
18

1
d

er
iv

at
iv

es
 (

cr
ed

it—
fa

ir
 v

al
ue

—
ne

ga
tiv

e)
92

%
19

3
d

er
iv

at
iv

es
 (

he
dg

in
g—

fa
ir

 v
al

ue
—

ne
ga

tiv
e)

78
%

18
2

d
er

iv
at

iv
es

 (
Fx

—
no

m
in

al
 v

al
ue

)
15

%
19

4
d

er
iv

at
iv

es
 (

tr
ad

in
g—

no
tio

na
l v

al
ue

—
re

ce
iv

e)
11

%
18

3
d

er
iv

at
iv

es
 (

Fx
—

no
tio

na
l v

al
ue

)
27

%
19

5
d

er
iv

at
iv

es
 (

tr
ad

in
g—

no
tio

na
l v

al
ue

—
de

liv
er

)
11

%
18

4
d

er
iv

at
iv

es
 (

Fx
—

fa
ir

 v
al

ue
—

po
si

tiv
e)

37
%

19
6

d
er

iv
at

iv
es

 (
tr

ad
in

g—
fa

ir
 v

al
ue

—
po

si
tiv

e)
79

%
18

5
d

er
iv

at
iv

es
 (

Fx
—

fa
ir

 v
al

ue
—

ne
ga

tiv
e)

37
%

19
7

d
er

iv
at

iv
es

 (
tr

ad
in

g—
fa

ir
 v

al
ue

—
ne

ga
tiv

e)
78

%
18

6
d

er
iv

at
iv

es
 (

o
T

c
—

no
m

in
al

 v
al

ue
)

19
%

19
8

A
ss

et
-b

ac
ke

d 
se

cu
ri

tie
s 

(t
ot

al
)

34
%

18
7

d
er

iv
at

iv
es

 (
o

T
c
—

no
tio

na
l v

al
ue

)
22

%
19

9
A

ss
et

-b
ac

ke
d 

se
cu

ri
tie

s 
(i

m
pa

ir
ed

)
11

%
18

8
d

er
iv

at
iv

es
 (

o
T

c
—

fa
ir

 v
al

ue
—

po
si

tiv
e)

37
%

20
0

A
ss

et
-b

ac
ke

d 
se

cu
ri

tie
s 

(c
d

o
s)

22
%

18
9

d
er

iv
at

iv
es

 (
o

T
c
—

fa
ir

 v
al

ue
—

ne
ga

tiv
e)

37
%

20
1

A
ss

et
-b

ac
ke

d 
se

cu
ri

tie
s 

(R
M

B
Ss

)
21

%
19

0
d

er
iv

at
iv

es
 (

he
dg

in
g—

no
m

in
al

 v
al

ue
)

13
%

20
2

A
ss

et
-b

ac
ke

d 
se

cu
ri

tie
s 

(c
M

B
Ss

)
19

%



153© The Author(s) 2019
R. Ayadi, Banking Business Models, Palgrave Macmillan  
Studies in Banking and Financial Institutions, 
https://doi.org/10.1007/978-3-030-02248-8

Appendix B: List of countries in europe

https://doi.org/10.1007/978-3-030-02248-8


154 APPendIx B: LIST oF coUnTRIeS In eURoPe

Economic area Country Number of 
institutions

Assets 
(€ billion)

european 
economic 
Area (eeA)
32 countries
2542 
institutions
€44,805 bn 
in assets

european 
Union (eU)
28 countries
2193 
institutions
€41,366 bn in 
assets

eurozone
19 countries
1859 
institutions
€29,126 bn 
in assets

Austria 79 770.6
Belgium 23 909.8
cyprus 8 127.2
estonia 2 0.4
Finland 10 135.7
France 79 7831.7
Germany 1108 7309.5
Greece 16 442
Ireland 15 409.6
Italy 314 2970.4
Latvia 13 17.6
Lithuania 5 5.6
Luxembourg 33 276.7
Malta 7 16.3
netherlands 30 2782.8
Portugal 22 445.1
Slovakia 4 9.2
Slovenia 11 25.9
Spain 80 4639.5

non- 
eurozone
9 countries
334 
institutions
€12,241 bn 
in assets

Bulgaria 9 11.6
croatia 15 9.5
czech 
Republic

12 25.4

denmark 76 851.4
Hungary 8 49.9
Poland 13 136.1
Romania 8 18.9
Sweden 58 1669.6
United 
Kingdom

135 9468.3

european Free Trade 
Association (eFTA)
4 countries
349 institutions
€3439 bn in assets

Iceland 7 25.1
Liechtenstein 7 40.9
norway 90 548.7
Switzerland 245 2824.6

note: Assets values refer to the last available year for each institution
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Appendix d: descriptive stAtistics 
for BBM AssessMent

Table D.1 description of indicators in europe

Variable Coverage  
(%)

Mean Std dev. Min. Max.

(Financial) Activities
Loans to banks (% of assets) 99 0.118 0.142 0.000 1.000
customer loans (% of assets) 99 0.591 0.212 0.000 0.992
Trading assets (% of assets) 98 0.257 0.167 0.000 1.000
Bank liabilities (% of assets) 99 0.136 0.145 0.000 0.981
customer deposits (% of assets) 99 0.615 0.230 0.000 1.014
debt liabilities (% of assets) 99 0.154 0.184 0.000 3.427
derivative exposure (% of assets) 100 0.010 0.044 0.000 0.908
Tang. comm. eq. (% tang. assets) 98 0.081 0.089 −2.427 1.000
(International) Activities
no. of unique eeA countries 98 1.553 2.166 1.000 22.000
no. of unique eeA countries  
through subsidiaries

98 0.257 1.227 0.000 16.000

no. of unique eeA countries  
through branches

98 0.295 1.189 0.000 12.000

Ownership
Shareholder value (dummy var.) 100 0.308 0.462 0.000 1.000
commercial (dummy var.) 100 0.288 0.453 0.000 1.000
nationalised (dummy var.) 100 0.020 0.141 0.000 1.000
Stakeholder value (dummy var.) 100 0.692 0.462 0.000 1.000
cooperative (dummy var.) 100 0.400 0.490 0.000 1.000

(continued)

https://doi.org/10.1007/978-3-030-02248-8
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Variable Coverage  
(%)

Mean Std dev. Min. Max.

Savings (dummy var.) 100 0.258 0.438 0.000 1.000
Public (dummy var.) 100 0.034 0.181 0.000 1.000
Listed on stock exchange  
(dummy var.)

100 0.121 0.326 0.000 1.000

Financial performance
Return on assets (RoA) 99 0.004 0.044 −2.215 1.933
Return on equity (Roe) 99 0.042 1.457 −104.545 53.040
cost-to-income ratio (cIR) 99 0.723 3.356 −40.810 350.782
net interest income (% of total 
income)

99 0.694 2.074 −18.788 226.188

Trading income (% of total 
income)

96 0.015 2.236 −227.313 24.478

commission & fee income  
(% of total income)

99 0.219 0.268 −5.468 11.562

other income (% of total income) 96 0.072 0.529 −24.859 39.385
customer loan growth (% change) 80 5.531 413.734 −1.000 41154.9
Riskiness
Z-score (no. of std dev. from default) 97 69.790 98.380 −12.145 1786.205
Loan loss provisions (% of gross 
customer loans)

53 0.013 0.166 −1.067 11.634

Stock returns (avg. daily returns) 11 0.000 0.003 −0.011 0.067
Stock returns (std dev. daily returns) 11 0.026 0.0233 0.000 0.421
cdS spread (senior annual avg.) 6 1.765 2.110 0.046 18.363
cdS spread (senior annual std dev.) 6 0.433 0.619 0 4.655
Government exposure  
(% of own funds)

0.9 2.352 3.558 −5.677 31.734

Home country exposure  
(% of government exp.)

0.9 0.732 0.290 0.000 1.000

Regulation
Risk-weighted assets (RWA)  
(% of assets)

79 1.046 14.991 0.000 721.687

Tier 1 capital ratio (% of risk- 
weighted assets)

70 0.149 0.141 −0.165 4.739

AQR 2014/15 impact (% of RWA) 0.9 −0.006 0.008 −0.039 0.002
Stress test 2014/15 impact  
(% of RWA)

0.9 0.008 0.194 −0.152 0.962

Shortfall (% of RWA) 0.9 0.008 0.022 0.000 0.135
Tangible common equity  
(% tang. assets)

99 0.082 0.078 −0.129 1.000

cumulative peak losses aided banks 
(% of total liabilities aided banks)a

2.5 0.067 0.082 0.000 0.345

Source: Reproduced from Ayadi et al. (2016)
aThe cumulative peak losses cover multiple years; the coverage is, therefore, calculated as share of total 
number of banks instead of bank-year observations

Table D.1 (continued)
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Table D.2 description of indicators for banks in the US

Variable Median Mean Std dev. P1. P99. Completeness (%)

Financial performance
Return on assets  
(RoA, in %)

1.24 1.28 2.00 2.00 5.53 100

Return on equity  
(Roe, in %)

12.42 12.31 14.13 14.13 48.36 100

cost-to-income ratio  
(cIR, in %)

60.23 61.26 17.35 17.35 106.74 100

net interest income  
(% of operating income)

60.11 60.39 19.02 19.02 97.72 100

Trading income (% of 
operating income)

20.85 24.07 19.12 19.12 89.80 100

commission & fee income  
(% of operating income)

0.11 0.40 6.64 6.64 7.66 100

other income (% of  
operating income)

13.32 15.88 12.53 12.53 70.24 92

customer loan growth  
(% change)

3.99 4.42 12.08 12.08 39.60 86

Riskiness
Z-score (no. of std dev.  
from default)

19.03 20.04 12.78 2.51 66.59 97

Loan loss provisions  
(% of gross customer loans)

0.53 0.53 2.05 2.05 7.02 100

Stock returns (average daily 
returns, in %)

0.06 0.06 1.66 1.66 4.15 18

Stock returns (standard 
deviations of daily returns,  
in %)

2.29 2.29 5.89 5.89 22.86 18

Regulatory capital
Risk-weighted assets (RWA)  
(% of assets)

71.94 72.19 15.09 32.40 114.17 100

Tier 1 capital (% of risk-
weighted assets)

10.20 11.15 6.67 6.46 28.07 100

Total capital (% of risk- 
weighted assets)

12.93 14.46 61.53 10.13 35.53 100

Tangible common equity  
(% tangible assets)

7.12 7.80 3.41 3.33 18.75 100

nSFR (available/required 
funding, in %)

129.42 150.25 1405.27 92.71 251.64 92

Source: Reproduced from Ayadi et al. (2017)

note: P1 and P99 are the 1st and 99th percentiles
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Table D.3 description of indicators for credit unions in the US

Variable Median Mean Std dev. P1. P99. Completeness (%)

Financial performance
Return on assets (RoA, in %) 0.74 0.68 6.58 −1.69 1.97 100.00
Return on equity (Roe, in %) 6.66 6.02 10.17 −17.24 18.10 99.99
cost-to-income ratio (cIR,  
in %)

74.00 73.80 13.09 40.43 106.21 99.94

net interest income (% of 
gross income)

54.17 54.15 9.92 32.23 78.02 99.98

Trading income (% of gross 
income)

0.00 0.01 0.36 −0.04 0.25 99.98

commission & fee income  
(% of gross income)

12.50 13.67 7.96 0.49 37.85 99.86

other income (% of gross 
income)

7.60 8.51 6.78 0.00 28.05 99.98

customer loan growth  
(% change)

6.31 6.48 9.92 −17.59 32.81 98.69

Riskiness
Z-score (no. of std dev.  
from default)

27.29 30.04 16.94 5.54 86.33 98.02

Loan loss provisions  
(% Gross loans)

0.48 0.68 0.83 −0.26 3.87 99.91

Regulatory capital
net worth ratio (% of assets) 10.24 10.83 2.96 6.70 22.04 100
Risk-based net worth 
requirements (% of assets)

6.51 6.74 0.79 6.01 9.97 5.52

Source: Reproduced from Ayadi et al. (2017)

note: P1 and P99 are the 1st and 99th percentiles
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The Z-score used follows the one derived in Boyd and Runkle (1993), 
which is a simple indicator of the risk of failure or the distance to default. 
To derive the measure, it is assumed that default occurs when the one-time 
losses of bank j in year t exceed its equity, or when

 
π jt jtE+ < 0

 
(E.1)

Then, assuming that the bank’s return on total assets (RoA), or 
πjt/TAjt, is normally distributed around the mean μj, and standard devia-
tion σj, the probability of failure is given as

 
pr E pr TA E TA r drjt jt jt jt jt jt

Djt

π π φ< −( ) = < −( ) = ( )
−∞
∫/ /

 
(E.2)

where ϕ represents the standard normal distribution, r is the stan-
dardised return on assets and D is the default boundary that separates a 
healthy bank from an unhealthy one, described as the normalised equity 
ratio:

 

D
E TA

jt

jt jt j

j

=
−( ) −/ µ

σ
 

(E.3)

Appendix e: the coMputAtion 
of the Z-score

https://doi.org/10.1007/978-3-030-02248-8
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note that a greater D implies a greater probability of default and, there-
fore, a greater risk for the bank. The average and standard deviation calcu-
lations were obtained using available data in the samples.

Since D admits negative values in most cases, the Z-score is set to be 
represented as a positive number, or as

 
Z Djt jt= −

 
(E.4)

This implies that a greater Z-value implies a lower probability of default.
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proMpt corrective Action cApitAL GuideLines 
for us credit unions

For US credit unions, the Prompt correct Action (PcA) framework is 
coded in the credit Union Membership Access Act (cUMAA) of 1998. 
The requirements in the table below are those that were binding over the 
period 2000–2014. The only provision that changed is the definition of 
complex credit union, raising the total asset threshold in 2013 from 
$10 mn to $50 mn.

Table F.1 Prompt corrective action threshold for credit unions

Classification Net worth ratio And subject to

Well capitalised 7% or above And If complex, meet applicable RBnW requirements
Adequately 
capitalised

6%–6.99% And If complex, meet applicable RBnW requirements

Undercapitalised 4%–5.99% oR If complex, fails applicable RBnW requirement
Significantly 
undercapitalised

2%–3.99% oR if undercapitalised at 0–5% net worth ratio and 
fails to timely submit or materially implement net 
worth restoration plan

critically 
undercapitalised

0%–2% none

Source: code of Federal regulations, Title 12, 702.10

Appendix f: credit unions 
reGuLAtion in the us

https://doi.org/10.1007/978-3-030-02248-8
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note that, in 2015, the ncUA has redesigned this framework into a 
risk-based capital (RBc) system that more closely mimics bank risk-based 
capital requirements. The new RBc will become binding in 2019.
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The assumptions for the net stable funding ratio (nSFR) are similar to 
those put forward in IMF (2011). Introduced by the Basel committee on 
Banking Supervision (BcBS 2010), the nSFR aims to restrict banks from 
having an excessive reliance on short-term funding, in an attempt to pro-
mote more balanced, mid-to-long-term financial resources, in order to sup-
port assets through stable funding sources. More specifically, the measure 
requires the available stable funding to exceed the required stable funding.

Available stable funding sources include total Tier 1 and Tier 2 capital, 
as well as reserves that count as part of equity. Stable forms of funding, 
including customer deposits and other liabilities with more than one-year 
maturities, are also included. Lower maturity liabilities, including term 
deposits and retail deposits from non-financial institutions, enter as avail-
able funding after the application of various haircuts. Short-term liabilities 
to financial institutions and secured wholesale funding are generally not 
included as available, due to substantial rollover risks and potential margin 
calls that may materialise in times of market stress.

Required stable funding includes assets that cannot be quickly sold off 
without substantial costs during adverse market conditions, lasting up to 
one year. Most customer loans are assumed to have long-term maturities 
and will, thus, face liquidation costs. All encumbered securities that are 
posted as collateral enter directly into the calculation of required stable 
funding, as they cannot be sold off without changing the original contract. 
Shorter maturity retail loans are also treated as required funding, albeit 

Appendix G: the coMputAtion of nsfr

https://doi.org/10.1007/978-3-030-02248-8
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with an appropriate haircut. In turn, more liquid unencumbered assets, 
such as cash or marketable securities, receive lower factors, as they are, 
typically, readily available for sale without substantial potential losses.

Since the available data is quite restricted in nature, assumptions regard-
ing many specific items were made. The following table provides the 
assumptions and the relevant multiplicative factors that were used to build 
the nSFR measure used in this study. Although comparable to the mea-
sure developed by IMF (2011), the validity of the results is likely to depend 
on the assumptions for certain factors more than on those for others. This 
is particularly the case for debt liabilities and trading assets, which make up 
more than one-third of the balance sheets of most banks, especially in the 
investment and wholesale banking models.

Balance sheet items

Available stable funding Factors (%) Required stable funding Factors (%)

customer deposits 85 cash 0
deposits from banks 0 customer loans 80
derivative liabilities  
(negative, fair value)

0 Loans to banks 0

debt liabilities 50 derivative assets (positive,  
fair value)

90

equity & reserves 100 Trading assets 50

Source: Reproduced from Ayadi et al. (2012)
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Index

A
Accumulation of risks, 59
Activity-Funding (AF), 31, 39

definition, 31
Adverse selection, 24
Annual monitoring, 2
Annual standard deviations, in daily 

stock returns, 98
Assessment of performance, 3
Assessment of risks, 3
Asset-liability approach, 35
Average daily stock returns, 98

B
Bailouts, 1
Bank Recovery and Resolution 

Directive (BRRD), 133
Bank sizes, 2
Basel II risk-weights system, 2
Basel regulatory requirements, 2
BBM analysis, 2
Business models, 1, 21
Business models analysis, 57

C
Clustering, 45
Clustering analysis, 1
Clustering procedure, 45
Commission and fees, 88
Competition, 61
Concentration, 61
Cost-to-income ratio (CIR), 88
Credit Derivatives Swaps spread for 

senior and subordinated bonds, 99
Credit unions, 26
Crisis situation, 2
Customer loan growth, 89

D
Debt liabilities, 47
Deposit insurance, 16
Derivative exposures, 47
Diversification, 11
Diversified retail, 53
Diversified retail (type 1) banks, 48
Diversified retail (type 2) banks, 48
Diversity, 61
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E
Economic cycle, 1
Economic performance, 87
European banking institutions, 1

F
Financial cooperatives, 26
Financial innovations, 5
Financial intermediation, 1
Financial intermediation process, 9
Financialisation, 5
Financial regulations, 1
Financial Services Action Plan (FSAP), 11
Financial stability, 1, 17, 35
Financial stability assessment, 3, 57
Financial stability framework, 57
Financial system, 3, 5, 143
Financial technology, 5
Focused retail, 53
Focused retail banks, 48
Forbearance, 63
Framework for financial stability 

assessment, 143
Funding strategies, 5
Future of regulation, 3
Future of regulation and resolution, 143

G
Globally Systemic Important Banks 

(GSIBs), 134
Great financial crisis (GFC), 5

I
Implicit or explicit government 

guarantees, 17
Informational advantages, 11
Informational asymmetries, 24
Interconnectedness, 9
Investment banks, 49, 51

Investment business model, 2
Investment-oriented, 53

L
Large category, 76
Leverage ratio (or equity ratio),  

2, 108
Loan loss provisions, 98

M
Macro-prudential regulation, 63
Market structures, 1
Micro-prudential regulation, 63
Micro-sized banks, 75
Mid-sized banks, 76
Migration, 79
Migration of business models, 3
Minimum Required Eligible Liabilities 

(MREL), 64, 133
Moral hazard, 15, 24

N
Net interest income, 88
Net stable funding ratio (NSFR),  

109, 177
Network externalities, 9
Net worth ratio, 108, 127
New conceptual framework, 59

O
Off-balance sheet special purpose 

vehicles, 15
One-size-fits-all regulatory paradigm, 60
One-stop shop, 5
Organisational structures, 61, 67, 68
Originate-to-hold, 10
Ownership, 61, 67
Ownership structures, 2, 26, 68
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P
Pseudo-F indices, 48

R
Regulation, 57
Regulation and resolution, 3
Regulatory capture, 59, 63
Regulatory reforms, 11
Re-regulation, 1
Retail banking model, 1
Retail banks type 1, 51
Retail banks type 2, 51
Retail type 1 credit unions business 

models, 52
Retail type 2 credit unions, 52
Retail type 3 credit unions, 52
Return on assets (ROA), 88
Return on equity (ROE), 88
Risk-based net worth (RBNW)  

ratio, 108
Risk-weighted assets (RWA)  

(% of assets), 64, 108

S
Securitisation, 8, 13
Shadow banks, 14
Shareholder-value approach, 25
Short-term lending, 15
Size, 61, 67, 69
The size (and concentration) of the 

government exposure in banks’ 
balance sheet, 98

Small-sized banks, 75
Stability and safety of the financial 

system, 133

Stakeholder-value approach, 25
Stopping rule, 46
Supervision, 57
Supervisory capital assessments, 109
Supervisory Review and Evaluation 

Process (SREP), 61
Systemic risk, 1, 79

T
Tangible common equity, 108
Tier 1 capital ratio, 2, 108
Too big to fail (TBTF), 15
Total Loss Absorption Capacity 

(TLAC), 64, 134
Trading assets, 47
Trading income, 88
Traditional intermediation approach, 5

U
Universal banking model, 13
US Glass-Steagall Act, 12

V
Very small-sized banks, 75

W
Wholesale banks, 49, 51
Wholesale business model, 2
Wholesale funding, 17

Z
Z-score or distance to default, 97
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