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Executive Summary

The recent financial crisis revealed the vulnerability of the banking industry as several

institutions failed because of poor liquidity and asset and liability management. As a response

the Basel Committee released Basel III which is a capital and liquidity framework that aims at

increasing the resilience of the financial sector.

This thesis investigates the new capital and liquidity requirements proposed by the Committee

and compares it to the previous frameworks. Moreover, there is made an assessment of how

Basel III will impact Danish banks and mortgage credit institutions. A scenario analysis is done

to explore the effects of the enhanced capital requirements. The findings reveal that Danish

financial institutions will have to restructure their balance sheets to comply with the new

framework. There will generally be a need to raise more high quality equity and to finance

activities with more long-term funds. For the financial sector this translates in to higher funding

costs and lower returns.
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1 Introduction

Banks and credit institutions are considered particularly important for economic growth and

social welfare. To ensure viability of the banking sector and to reduce the risk of bank failures

the industry has been subject to extensive regulation and supervision for many years. The Basel

Committee on Banking Supervision is a central organ that develops and standardizes banking

regulation. The first standardized framework on banking regulation, Basel I, was released in

1988 and the centerpiece of the document was capital levels within the banking industry. In 2007

the framework was superseded by the Basel II Accord. The Basel II framework was supposed to

be more risk sensitive and encouraged banks to use internal models to determine capital levels.

However, the recent financial crisis demonstrated that the Basel Accords were not robust enough

to assess the risks that banks faced. Especially, financial institutions drove innovation to avoid

legislative capital requirements and to take on more risk (Brunnermeier, 2009). As a response to

the crisis the Basel Committee released the Basel III framework in December 2010. The new

framework was a direct consequence of the large number of bank failures in recent years and the

inability of the previous frameworks to assess the risks that financial institutions face. The

purpose of the Basel III Accord is to increase the resilience of the financial system and to create

a competitive level playing field worldwide. Basel III is an extension of the previous

frameworks. However, the capital requirements are stricter and the Committee has also

supplemented the framework with specific liquidity requirements. The proposals from the Basel

Committee are not legally binding on Danish banks, but the EU is expected to adapt the Basel III

framework into its own legislation that will be binding for all EU member states (Danmarks

Nationalbank, 2011a).

1.1 Problem formulation
The Basel III proposal was released in December 2010 and is a result of amendments to two

consultative documents published in the end of 2009. The framework is still not completely

finalized and some modifications will most likely occur after the Basel Committee has observed

the dynamics of the framework and done necessary quality assurances. Nevertheless, the current
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formulation of Basel III sets out the fundamental requirements in terms of specific liquidity and

capital requirements. Based on the financial crisis and the fact that Danish banks are struggling

after the recent financial turmoil I find it interesting to study the new Basel framework and how

it might impact Danish banks and credit institutions. The topic is highly interesting and of

current interest for the banks and for most of its stakeholders. Notably, financial institutions are

particularly interested in determining the effects of the new framework as dealing with

regulatory uncertainty is a considerable concern among bank managers (Ernst & Young, 2010).

Based on these arguments I have chosen the following research question:

How will the new liquidity and capital requirements in Basel III impact Danish financial

institutions?

Particularly, the emphasis is to do a quantitative assessment of Danish credit institutions’ ability

to comply with the enhanced capital requirements and the new liquidity standards. The problem

formulation necessitates that I explore the Basel III framework and discover the differences from

Basel III and the previous accords. Moreover, there will be an assessment of the capital structure

in the largest financial institutions in Denmark to determine to what extend Basel III will change

capital and liquidity levels.

1.2 Previous research
Basel III is only in its infancy and not yet incorporated in to general laws. Hence, the research on

implications is somewhat limited. The Basel Committee (2010d) has conducted its own

Quantitative Impact Study on 263 large banking institutions. The purpose of the study was to

assess if the participating institutions are able to comply with the requirements set out in Basel

III. The result of the study was published in December 2010. No Danish banks participated in the

Committee’s research. The Committee of European Banking Supervisors (2010) conducted a

similar quantitative study on banks within the EU. Four Danish banks participated in the study.

Moreover, financial institutions, rating agencies and local governments and central banks
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constantly evaluate and assess the implications of the Basel Committees work. Danmarks

Nationalbank (2011a) has for example done its own impact study on approximately 100 Danish

credit institutions. Similar studies are done by national banks and independent institutions all

over the world.

1.3 Structure of the thesis
In chapter 2 the business models of banks and mortgage credit institutions are presented. This
includes a discussion on asset and liabilities management and the risks that financial institutions

are exposed to.

Chapter 3 is devoted to a discussion of why financial institutions are subject to extensive
regulation and supervision. The chapter is a foundation to understand why the Basel framework

is shaped as it is.

In Chapter 4 the Bank for International Settlements and the Basel Committee on Banking
Supervision is introduced. Further, the Basel I framework is briefly described and some

weaknesses of it is discussed. It is important to gain insight in to Basel I as the framework is not

completely phased out yet.

In chapter 5 the Basel II framework is examined and I will present the three pillars that
constitute the framework. Basel II is studied in more detail as it is the prevailing legislation and

the Basel III framework is an extension of the three pillars introduced in Basel II. Moreover, it is

important to discover the notable changes from Basel II to Basel III.

In chapter 6 I will discuss how the recent financial crisis started and how it led to several bank
failures and severe liquidity problems in the financial markets. The discussion of the financial
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crisis is related to Basel I and Basel II and highlights the weaknesses of both frameworks. The

discussion reveals the need for a new framework. The chapter also contains a presentation of the

financial turmoil in Denmark that has lead to several bank failures and extensive market

interventions by the Danish government to ensure financial stability.

In chapter 7 I will present the Basel III framework. The focus will be on the enhanced capital
requirements and the new liquidity standards. Moreover, the introduction of the leverage ratio

and capital buffers will be discussed.

In chapter 8 I will discuss how Basel III might impact Danish credit institutions. The discussion
is supported by a quantitative study on Danish institutions’ compliance with the new capital

requirements set out in Basel III.

Chapter 9 is the last chapter of the thesis and contains the conclusion and a discussion of the
main findings of the quantitative analysis.
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2 The business model of banking and the balance sheet of banks

In this chapter I will describe the traditional banking business model of accepting deposits and

granting loans to the public. Although banks provide a range of other services like insurance and

investment banking the primary source of profits for most banks is derived from intermediating

between depositors and borrowers (DeYoung & Rice, 2004). A general description of banks’

business model is essential to understand how banks manage their balance sheets to earn profits

at acceptable risk and at the same time comply with government regulations.

2.1 The balance sheet of banks
Banks are intermediaries that operate in financial markets. To understand more of the banking

business one can start by studying the bank balance sheet.

The main characteristic for the balance sheet is that:

= +

The right hand side of the equation is the bank’s sources of funds which are made up of capital

and liabilities such as customer deposits and long-term debt. The funds are used to acquire

income-earning assets like securities and loans. If interest payments earned on assets are higher

than the interest on liabilities and other expenses the bank will make profits (Mishkin & Eakins,

2009, pp. 421-422). Figure 1 shows the composition of Danish banks’ balance sheet at the end of

2009.
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Figure 1: Danish banks’ balance sheet structure.

Source: (Rasmussen, 2010).

2.1.1 Liabilities

In the banking industry one can broadly distinguish liabilities between deposits made by various

customers and non-deposit borrowings of funds in the money and capital markets (Rose &

Hudgins, 2008, pp. 138-139). Deposits represent a financial claim held by corporations,

individuals and governments against the bank. Deposits are a cheap way for banks to obtain

funds because depositors accept a lower interest rate to have access to liquidity when it is needed

(Mishkin & Eakins, 2006, p. 423). Figure 1 illustrates that banks’ liabilities in large part are

made up of deposits and short-term debt. Capital is the last item on the liabilities side of the

balance sheet. From the equation above we can determine capital by the difference between total

assets and liabilities. Capital mainly consists of long-term equity contributed by owners and

retained earnings (Rose & Hudgins, 2008, p. 475). The bank’s capital works as a protection

against losses on its assets. If the value of the assets falls below the value of its liabilities the

bank is considered insolvent and may be forced to file for bankruptcy (Mishkin & Eakins, 2006,

p. 428). Ultimately, owner’s capital is the last protection against losses from failed loans, bad
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investments, fraud and poor management. Since capital is essential to absorb losses and to

promote long-term viability it has become a centerpiece of banking regulation today (Rose &

Hudgins, 2008, pp. 476-479).

2.1.2 Assets

In the balance sheet assets are usually sorted by liquidity. Rose and Hudgins (2008, p.130)

distinguish between four major types of assets; cash and deposits held at the central bank and

other financial institutions, interest bearing securities purchased in the open market, loans and

lease financings made to customers, and various assets. Cash and deposits are the first sources of

funds when customers withdraw deposits or ask for loans and are therefore referred to as primary

reserves. Securities are both held for liquidity needs and for a rate of return. They often include

government securities, money market securities, bonds and time deposits held at other financial

institutions (Rose & Hudgins, 2008, p. 133). Loans and leases are the largest part of banks’

balance sheet and is a significant contribution to revenue. Loans do not contribute to an

immediate cash inflow for the bank because they typically have a long maturity and are therefore

regarded as less liquid (Mishkin & Eakins, 2006, p. 429). Banks grant a variety of different loans

and the largest categories are those to businesses and real estate loans to private persons. Other

assets can be office equipment and office buildings that are owned by the bank.

2.1.3 Off-‐Balance Sheet Exposures

Banks and other financial institutions also engage in off-balance sheet (OBS) -activities as a part

of their operations. The term is used to capture all positions that are not recorded on the balance

sheet of a bank (Khambata & Hirche, 2002). Such activities can boost earnings and profitability

without inflating the balance sheet. However, the processes and mechanisms in OBS-activities

can be highly complex and significantly reduce the transparency of the banks’ operations and

financial statements (Basel Committee, 1986).
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Trading derivatives such as forward and futures contracts, options and interest rate swaps are a

considerable part of banks’ OBS-exposures. Banks often use the instruments to hedge their

positions and to reduce overall risk. However, the positions are not risk free and the Basel

Committee has implemented OBS-exposures in the assessment of banks’ risk exposures (Basel

Committee, 2006). OBS-positions also include guarantees and various other commitments that a

bank takes on as a financial intermediary (Khambata & Hirche, 2002). A bank can, for example,

guarantee that payments will be made when companies that are unknown to each other trade

goods. If the purchasing party defaults on its payments the bank has to put up the money from its

own pocket. The bank is paid a fee to take on the credit risk and is not required to disclose the

position on its balance sheet (Khambata & Hirche, 2002).

Furthermore, banks have been active in creating special purpose entities (SPEs) that are legally

separate but still receive a credit guarantee from the sponsoring bank. These entities are often

special investment vehicles (SIVs) that have the sole purpose of buying mortgages just to

securitize them and redistribute to external investors. A large part of the funds to buy the

mortgages are raised in the short-term money market and the sponsoring bank has the role of

guaranteeing that the SIV has sufficient liquidity to meet its commitments (Brunnermeier, 2009).

The issue on securitization and its relation to the recent financial crisis will be further discussed

in section 6.2.

2.2 Basic principles of banking and bank management
Banks are financial institutions that accept deposits and grant loans. A company that needs

money to finance its business activities or a private person that is about to buy a house can obtain

a loan at the bank. At the same time, banks keep money in form of customer deposits that can be

withdrawn at demand (Mishkin & Eakins, 2009, p. 8). The basic operation of a bank is referred

to as asset transformation. The bank uses customer deposits to finance loans to private persons

and businesses that need to borrow money. The deposits which are an asset to the depositors are

converted to loans which are an asset to the bank. An important characteristic of this process is

that the bank is funding long-term loans by issuing short-term deposits which makes the balance
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sheet subject to a maturity mismatch (Mishkin & Eakins, 2009, p. 425). In addition to asset

transformation, banks provide various services like financial advising, currency exchanges and

offering savings deposits. The bank will earn profits if it offers useful services at low costs and

earns considerable income on its assets (Rose & Hudgins, 2008, pp. 12-15). The business model

of banking is naturally exposed to risks such as non-payment of loans or large deposit

withdrawals at the same time. Bank managers are therefore required to actively manage assets

and liabilities to earn profits at acceptable risk.

2.2.1 Liquidity risk and liquidity management

Liquidity management is an important part of running a profitable and sustainable bank.

Liquidity risk is defined as the risk of not being able to raise liquidity or of raising liquidity at a

high cost (Bessis, 2010, p. 272). The banking industry is inherently exposed to the risk of a

liquidity shortage because it converts liquid deposits into long-term loans which are difficult to

liquidize on short time notice without incurring losses (Danmarks Nationalbank, 2010b). Hence,

banks have to keep sufficient liquidity to meet its liabilities and to be able to continue to offer

loans. Another reason for holding liquidity is the opportunity for financial institutions to take

advantage of profitable options when they occur (Acharya, Shin, & Yorulmazer, 2009).

For a liquidity manager it is essential to map the net liquidity position of the bank to determine if

a given period will result in a surplus or deficit of liquidity. Cash inflows will typically stem

from the maturity of loans, whereas cash outflows will be a result of deposits that are withdrawn,

loans that are renewed or issued and other costs. If a future period is estimated to result in a

liquidity deficit the management has to consider how it will raise extra funds. Conversely, if

there is a surplus of liquidity the management needs to make decisions on how to invest the

surplus to earn adequate return for a given level of risk.

Keeping excess reserves in form of cash and deposits at central banks and other financial

institutions is one way banks can insure themselves against liquidity deficits. However, money in
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the vault will not generate income for the bank because it earns no interest (Mishkin & Eakins,

2009, p. 432). Keeping excess reserves is therefore regarded as a cost of staying liquid or an

alternative cost because the bank could alternatively lend the money to businesses and private

persons at a given rate of return. Banks do, on the other hand, not solely rely on cash to meet

liquidity needs. Typically they also hold highly liquid assets such as government bonds and

treasury bills that can be sold off without incurring unreasonable costs (Mishkin & Eakins, 2009,

p. 432). Further, borrowing short-term from other financial institutions in the interbank market is

a significant source of liquidity for Danish banks (Rasmussen, 2010). This form of financing is

risky because banks constantly need access to well functioning markets to roll over their loans.

Moreover, the interest rates in the short-term market are highly volatile and even a hint of

financial problems may raise the borrowing costs rapidly (Rose & Hudgins, 2008, p. 139).

2.2.2 Asset management

Asset management is not only essential for keeping adequate liquidity but also for earning high

returns and reducing risk. There are four basic ways in which the bank can ensure profitability at

reasonable risk: First, a significant part of banks’ operations and asset management is to lend

money to customers that are willing to pay high interest rates and at the same time are likely to

repay their loans (Mishkin & Eakins, 2009, p. 431). Screening of customer’s ability and

willingness to pay is an important task in this regard. The second method to manage banks’

assets is to buy securities that earn a reasonable return and have acceptable risk. As explained

above, such securities are often held for liquidity purposes. Third, bank managers want to

diversify their assets to reduce risk. This is typically done by issuing a variety of different loans

to businesses, households, farmers, etc. Finally, banks need to hold a diversified portfolio of

assets that are sufficiently liquid to meet cash outflows in any given period without incurring

large costs or losses (Mishkin & Eakins, 2006, pp. 434-435).

2.2.3 Liability management

The liability side of the balance sheet has gained significant importance in bank management the

last three decades. This is particularly a result of larger and more sophisticated money and bond
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markets. In well functioning markets an attractive lending opportunity can easily be funded by

issuing bonds or other instruments. As a consequence debt other than deposits has gained

significant importance as a source of funds. This is also illustrated in figure 1 on page 12 that

shows that approximately 30% of banks’ liabilities are bonds and other debt.

Sophisticated money and debt markets are beneficial as they give banks more flexibility in their

liquidity management which has enabled them to increase their lending portfolios (Mishkin &

Eakins, 2006, pp. 435-436). Moreover, banks have greater opportunity to diversify their sources

of funds and to reduce funding costs. The last notion is particularly important for credit

institutions where a significant part of the costs are related to its liabilities. Especially large

banks and financial groups have an advantage over smaller institutions in acquiring cheap funds

as they are regarded as more solid and can therefore borrow funds at lower rates. Furthermore,

large banks have, because of their perceived lower credit risk, access to more sources of funds

(Mishkin & Eakins, 2006, p. 436). They also reach out to a broader investor base by paying

credit rating agencies to rate their financial solidity. Employing rating agencies is not always

possible for smaller institutions as they are costly and require sophisticated staff functions

(Deloitte, 2011).

2.2.4 Capital management

Capital is the backbone for all businesses and works as a protection against losses. Bank

managers need to make decisions on the level of capital for three reasons: First, it protects the

bank from failure due to insolvency. Ultimately, capital will absorb losses generated by the

various risks that a bank faces. I will get back to some of the most critical risk factors for banks

in the next section. Insolvency does not necessary imply that banks will default on their liabilities

or be forced to bankruptcy (Bessis, 2010, p. 35). However, the banks’ creditors might want to

wound up the bank to avoid further deterioration of assets or excessive risk taking by bank

management. Second, the level of capital has direct implications for the return to the owners.

Return on assets is generally a reasonable indicator of the profitability of a bank and how well it

is managed. Return on assets will effectively tell how much profit a bank earns relative to the
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value of its assets. However, the equity holders or owners are more concerned of the return on its

investments. This information is provided by the return on equity measurement that tells how

much profit is earned relative to the amount of equity. For a given level of profit, the lower

equity, the higher returns for the owners of the bank (Mishkin & Eakins, 2006, pp. 437-438). In

isolation this means that owners would prefer the bank to hold as little capital as possible. Last,

bankers need to make decisions about capital structure because they are required by authorities to

keep a minimum amount of capital (Mishkin & Eakins, 2006, p. 436). The level of capital that a

bank regards as optimal or adequate to protect it from failure may be lower than the level

required by legislators. In that case the amount of capital is determined by the statutory

requirements (Mishkin & Eakins, 2006, p. 438).

2.3 Risks in banking
Risks can broadly be defined as “uncertainties potentially resulting in adverse variations of

profitability or in losses” (Bessis, 2010, p. 25). To fully understand banking there is necessary to

include a discussion on the risks that banks are exposed to. Banks take on risk as part of their

operations and a sustainable bank needs to quantify and manage risk actively. It is also apparent

from the discussion above that banks keep capital as a cushion against unexpected losses.

Furthermore, the Basel framework requires banks to hold a minimum amount of capital to absorb

unexpected losses due to uncertain outcomes.

2.3.1 Credit risk

Credit risk can be defined as the risk of a counterparty defaulting on its obligations to the bank

(Bessis, 2010, p. 28). Credit risk is the most significant risk in banking and is a major concern to

bank managers since a considerable part of the balance sheet is loans to customers. Default

implies that customers are unable to service their debt obligations. For a bank this can result in a

partial or total loss of the sum lent to the counterparty (Bessis, 2010, p. 29). As the financial

industry has become more competitive, banks have extensively sought profits from trading

financial instruments and engaging in off-balance sheet activities. Derivatives or credit line
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backups do not appear on the balance sheet but still exposes the bank to the risk that the

counterparty defaults (Mishkin & Eakins, 2006, pp. 440-441).

One way for banks to reduce credit risk is to apply some credit limit measures. Typically banks

set limits to keep default rates below 1%. This requires close monitoring of the businesses and

private persons that are borrowing money from the bank (Mishkin & Eakins, 2006, pp. 435-436).

Another way to limit losses is to apply a prudent lending strategy that prohibits lending to

customers with a low credit rating. Banks should also make sure that losses on one single

exposure do not endanger the viability of the bank (Bessis, 2010, p. 46). Diversification of assets

can also be regarded as a credit limit. By lending to various customers, industries and regions the

bank can obtain diversification effects and avoid concentration of credit risk and hence reduce

the overall risk exposure. This discussion reveals that credit risk is closely related to adequate

asset management as was described in section 2.2.2. The Basel I framework that was issued in

1988 was initially only concerned with credit risk (Basel Committee, 1988).

2.3.2 Market risk

The Basel Committee defines market risk as “the risk of losses in on and off-balance-sheet

positions arising from movements in market prices” (Basel Committee, 2006, p. 157). The

traditional banking activity of granting loans is therefore not directly exposed to market risk.

However, banks are exposed to market risk because they hold marketable securities like bonds

and shares. Moreover, banks trade foreign exchange, securities and commodities on their own

books and for customers and are therefore significantly exposed to market risk. Market risk was

first incorporated in Basel I in 1996 as a response to banks’ excessive trading activities (Basel

Committee, 1996).

2.3.3 Operational risk

Operational risk can be defined as “the risk of loss resulting from inadequate or failed internal

processes, people and systems or from external events” (Basel Committee, 2006, p. 144). The
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definition can include poor accounting, fraudulent behavior and terrorist attacks (Eubanks,

2006). In its definition, operational risk is not financial, but can still lead to significant losses and

is also subject to a capital charge under the current Basel framework (Bessis, 2010, p. 27). As

financial markets become more globalized and deregulated, and financial technology further

develops, the financial industry is subject to increased operational risk (Basel Committee, 2003).

Losses from operational risks can be substantial and should therefore be addressed by bank

managers.

2.3.4 Interest rate risk

Interest rate risk is the risk that changes in interest rates will have negative impact on net interest

income (Bessis, 2010, p. 33). In addition, interest rate risk is a sub-category to market risk

because banks hold instruments that are sensitive to changes in interest rates. However, the

lending portfolio and the liabilities are the most significant source to risk because they generate

income and costs that are driven by interest rates. Deposits and loans with variable interest rates

are directly subject to interest rate risk. On the other hand, fixed rate loans and deposits are

indirectly risky because the bank could lend money to higher rates than the fixed rate if rates

increase. Conversely, borrowers could pay a lower interest rate if rates decline. The opportunity

cost that comes with fixed rate transactions are therefore a source to interest rate risk (Bessis,

2010, p. 33).

2.3.5 Systemic risk

Systemic risk is the risk that the failure in a large number of small banks or the failure of a small

number of large banks can spread to other financial intermediaries and prevent the entire

financial system from functioning (Berger, Herring, & Szegö, 1995). To observe and measure

systemic risk one need to look at the entire financial system as a whole and not only the

individual institutions. It is especially transactions between banks such as interbank deposits,

loans and payment-system clearings that build up systemic risk (Kaufman & Scott, 2003). If a

single bank is unable to meet its obligations it can cause other banks to incur losses. The

individual bank considers this as regular credit risk. However, because of the interconnectedness
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in the financial industry the default of one institution can spread throughout the financial system

and cause serious instability in financial markets. In the end such events can have significant

impact on welfare and economic growth in the society (Harmsen, 2010). It is possible to argue

that banks that fail due to failure in other banks have managed their own credit risk in a poor way

by concentrating their exposure too much. Dowd (1996) for example, argues that banks

themselves limit the risk of contagion by reducing lending to less capitalized and risky banks.

However, the argument requires that there is sufficient transparency in financial markets to

differentiate between weak and strong banks. The recent financial crisis is an example of how

global financial markets can cease to function because of inadequate transparency and

inappropriate treatment of systemic risk.

2.4 Mortgage credit institutions
The Basel III requirements apply to mortgage credit institutions (MCIs) as well as banks.

However, the business model of MCIs and the risks they face are somewhat different from

regular banks. Furthermore, MCIs are a considerable supplier of credit to the Danish economy

(see figure 2) and in absolute terms the Danish mortgage credit market is the second largest in

Europe. Hence, a discussion of their operations and risks are particularly relevant for this thesis.

Source: Danish FSA (2011b, 2011c).
Note: Banks compromise all banks in groups 1-4 as defined by the Danish FSA.
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2.4.1 The business model of mortgage credit institutions

The business model of MCIs is different from traditional banking as they do not rely on customer

deposits or debt from other credit institutions as source of funds (Association of Danish

Mortgage Banks, 2010). As a result they do not run the same liquidity risk as depository

institutions. Mortgage institutions grant loans to private persons and business for buying real

property, office space and residential houses. To finance its activities they issue bonds to various

private and institutional investors. In the traditional mortgage model the MCIs apply a matching

principle where they issue bonds that exactly match the terms of a given loan. For example, a

loan that is amortized over 25 years with 5% interest will be funded by selling bonds with

maturity of 25 years and a coupon rate of 5% (Association of Danish Mortgage Banks, 2010).

For lenders, mortgage credit is a flexible and cheap way of obtaining finance. For example, loans

can always be prepaid by buying the underlying bonds in the market and delivering them to the

MCI. Fixed-rate loans can even be prepaid at par value and there is no need to buy the bonds at

the prevailing market price (Association of Danish Mortgage Banks, 2010). As interest is passed

on to bond holders, the mortgage bank derives most of its income from collecting various

administrative fees from lenders (Danmarks Nationalbank, 2010a).

2.4.2 Risks in mortgage credit institutions

A considerable advantage for MCIs is their ability to transfer risk to other parties. However, they

are not completely protected from losses. In this section I will highlight some of the risks that are

particular for the MCIs. With an understanding of the business model of MCIs and the risks they

face we are better prepared to analyze the effects of the proposed Basel III Accord.

2.4.2.1 Credit risk

The most significant risk for MCIs is credit risk as they retain the loans on their books

throughout the loan term (Association of Danish Mortgage Banks, 2010). The bond holders, on

the other hand, face very limited credit risk as they are first in line to be paid when loan
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agreements are breached. In addition, the bonds are collateralized by the underlying property

(Danmarks Nationalbank, 2010a). To minimize credit risk, the MCIs have strong incentives to

monitor property prices and the ability of customers to service their loans. Moreover, MCIs are

prohibited from lending more than a certain percentage of the value of the underlying property.

Typically, the loan to value ratio ranges from 60% to 80%, depending on the customer and type

of property. Credit risk is further limited as MCIs do not grant consumer loans or credit card

loans that are regarded as riskier than the typical mortgage loans. Nevertheless, a growing

demand for interest only loans where installments are deferred increases the credit risk for the

MCIs. This is especially the case if the amount borrowed exceeds the price of the property that

backs the mortgage. Further, adjustable-rate mortgages (ARMs) impact the ability of customers

to service loans when market rates are high (Danmarks Nationalbank, 2011a).

2.4.2.2 Market risk

Market risk is mainly related to the investment portfolios of mortgages banks since they hold

marketable securities for liquidity purposes. However, unlike regular banks, MCIs are

specifically required to invest minimum 60% of their capital in safe assets like government and

mortgage bonds (BRFkredit, 2011). Hence, MCIs are particularly exposed to losses due to

unfavorable movements in bond prices.

2.4.2.3 Interest rate risk

Since the mortgage banks mainly issue bonds in accordance to the matching principle the interest

rate risk is passed on to lenders. Although the matching principle is not mandatory for all bond

issues, most MCIs in Denmark apply it as a mean to mitigate interest rate risk. Especially for

adjustable-rate mortgages where interest rates are adjusted in certain time intervals, the interest

rate risk is passed on to the customer by issuing bonds that have the same maturity as the interest

rate intervals. Interest rate risk that arises from prepayment options is typically mitigated by

charging a prepayment fee that reduces the potential loss from funds that have to be invested at

lower rates (Association of Danish Mortgage Banks, 2010).
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2.4.2.4 Refinancing risk

Refinancing risk is mainly tied to new bonds that are issued when ARMs are refinanced. As

mentioned above, the interest rate risk is passed on to the lender. However, the MCIs run the risk

of being unable to sell bonds to the market. This is especially a problem during times of serious

market turmoil (Danmarks Nationalbank, 2011a). Danish MCIs are particularly vulnerable to

dysfunctional markets as most bonds underlying the ARMs are refinanced in December

(Danmarks Nationalbank, 2011a). By spreading the bond auctions more evenly over the year the

risk of losses due to market turmoil is reduced.

Another source to refinancing risk is related to new legislation that allows both MCIs and banks

to issue covered bonds. These bonds are safer than the regular mortgage bonds because the loan

to value ratio must remain above a certain level during the entire life of the loan. The market for

covered bonds is growing as they are particularly secure and hence have lower interest rate costs

(Danmarks Nationalbank, 2011a). The concern for the bond issuer, however, is that the property

price is too low to comply with the loan to value ratio. In that case the covered bond holders

require more high quality collateral. In the event of large price declines the MCIs and banks may

be forced to issue new bonds to fund the extra collateral. The bonds are typical junior covered

bonds where the investors’ claims rank below the claims on covered bonds (Association of

Danish Mortgage Banks, 2010). Because the junior bonds are less safe they will carry a higher

interest rate that translates in to higher funding costs for the issuer. Moreover, the institutions

that issue covered bonds run the risk that decreasing property prices coincide with financial

turmoil. In such a scenario there might be impossible to sell junior covered bonds to fund the

required collateral (Danmarks Nationalbank, 2011a).
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3 The rationale for bank regulation

In this chapter I will discuss why credit institutions are subject to extensive regulation and

supervision. Unlike other business sectors the financial institutions are required to hold certain

levels of capital and liquidity. Moreover, most governments try to enhance financial stability by

insuring customer deposits and by granting credit and liquidity facilities to financial institutions.

However, government intervention can be a double-edged sword that increases the fragility of

the financial sector.

3.1 Risk of system-‐wide crisis
It is agreed that banks serve important public functions like conduit of payments and as suppliers

of credit and liquidity to the economy (Gleeson, 2010, p. 30). A system-wide bank failure can

lead to large losses for depositors and limit the availability of liquidity to the general public.

Moreover, businesses will face difficulties in financing their operations and may ultimately be

forced to shut down production and lay off staff. Banking crises and systemic breakdowns can

therefore have considerable negative effects on social welfare and has proven to be very costly

for the society (Reinhart & Rogoff, 2008). The Great Depression in the United States is a

particular example of the adverse effects on employment and economic output that a financial

crisis can have.

To avoid widespread banking and financial crises governments are particularly devoted to

maintain financial stability. Danmarks Nationalbank defines financial stability as “a condition

whereby the overall financial system is robust enough for any problems within the sector not to

spread and prevent the financial system from functioning as an efficient provider of capital and

financial services” (Danmarks Nationalbank, 2011a, p. 5). The definition especially addresses

the importance of the financial system as a whole. For regulators, this implies that the overall

goal is to protect the financial system and not necessarily the individual banks. However, there is
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often necessary to apply regulatory measures that ensure the resilience of the individual

institutions as a mean to prevent system-wide failure.

3.2 Protection of the banking sector
To maintain financial stability governments apply different monetary and fiscal tools in addition

to regulation, supervision and protection of credit institutions. In America the creation of the

Federal Reserve in 1914 was an attempt to increase the resilience of the financial industry by

permitting banks to obtain liquidity at the central bank in distressed times (Berger, et al., 1995).

Moreover, after a wave of bank failures in the 1920s and 1930s the first federal deposit insurance

scheme was established in the United States in 1934 (Federal Deposit Insurance Corporation,

2010). The insurance scheme was mainly established for two purposes; to ensure financial

stability by protecting depository institutions from large runs on deposits and to protect private

persons from losing their deposits in case of a bank failure. However, the rationale and efficiency

of deposits insurance is widely debated among scholars and practitioners. One common used

argument for deposit insurance is that small and unsophisticated depositors do not have the

ability or the knowledge to assess whether a bank is solvent and has sufficient liquidity to meet

its liabilities (Rochet, 2008, p. 27). In the absence of deposit insurance this uncertainty can lead

to massive bank runs on both solvent and insolvent banks and harm the entire banking system

(Kaufman, 1996). In such a scenario banks may be forced to obtain liquidity by selling assets at

depressed prices. Ultimately, the losses recorded on the sold assets can be so significant that the

bank becomes insolvent. However, Benston and Kufman (1996) argue that depositors in fact are

able to distinguish between solvent and insolvent banks and that liquidity problems rarely lead to

solvency problems. Furthermore, Dowd (1996) argues that truly solvent banks will have easy

access to liquidity in the market to meet large withdrawals. Dowd (1996) further emphasize that

bank runs not necessarily are contagious or harmful to the economy because the funds will be

deposited in other safe banks. Although the efficiency of deposit insurance is debated it is still a

common tool for policy makers and regulators.
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3.3 Undesired effects of bank protection
The authorities are primarily concerned about the risk of contagion in the financial system and

the spill-over effects that a financial crisis has on the real economy and social welfare. In the

previous section it was identified that deposit insurance and liquidity facilities are common tools

to protect the financial system. In addition the banking sector is perceived to be protected by

implicit guarantees where the government will act as a lender of last resort and bail out failing

banks if there is a fear of a system-wide breakdown and serious financial instability. However,

the preventive tools do have some undesired effects on banks’ behavior.

3.3.1 Moral Hazard

Moral hazard is an expression that relates to a party that is responsible for the interests of

another, but has an incentive to put his own interest first (Dowd, 2009). Banks are particularly

encouraged to moral hazard behavior when deposit insurance and other government guarantees

are present. Notably, depositors no longer have an incentive to monitor banks’ activities and risk

taking. Moreover, depositors will have no incentive to withdraw funds from institutions that

suffer large losses. Banks can therefore engage in highly risky activities without worrying if

customers will withdraw funds or charge a higher interest rate on deposits.

Another undesirable effect from bank protection is that it reduces that amount of capital that

banks hold. Depositors will not monitor if banks have enough capital to absorb losses as the

insurance scheme will cover the deposits in case of a bankruptcy. Other creditors that are not

explicitly covered by insurance are also comfortable with lower capital levels when they

perceive the bank to be protected by implicit government guarantees and lender of last resort

facilities. This is also consistent with the fact that banks tend to have lower capital levels than

any other industry (Berger, et al., 1995). Notably, after the federal deposit insurance was

introduced in the U.S. in 1934 the banks reduced their capital ratios from approximately 15% to

about 6% of total assets (Berger, et al., 1995).
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In the end it seems like bank protection has lead banks to reduce capital levels and contributed to

excessive risk taking. This has in turn made banks less resistant to losses and increased the risk

of financial instability. This is also consistent with the suggestions that deposit insurance and

government guarantees are a source to increased bank instability (Dowd, 1996; Demirgüc-Kunt

& Detragiache, 2002; Chu, 2011).

Although the negative effects of bank protection are well known some scholars argue that the

government cannot commit to never bail out a financial business as the social costs would be too

high (Llewellyn, 1999; Oatley, 2000). Llewellyn (1999) acknowledge that systemic risk in

banking may be very low, but justifies deposit insurance and government guarantees by the

severe negative effects if a systemic meltdown were to happen.

Ultimately, bank protection requires more regulation of the financial sector to minimize the risk

of financial instability and to counteract the low capital levels and moral hazard incentives in

banking. Especially there seems to be a general agreement that bank safety nets need to be

supplemented with minimum requirements on capital levels (Benston & Kaufman, 1996;

Llewellyn, 1999; Oatley, 2000; Admati, DeMarzo, Hellwig, & Pfleiderer, 2011).
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4 Bank for International Settlements and Basel I

4.1 Bank for International Settlements
The Bank for International Settlements (BIS) was established in 1930 and is the oldest

international financial institution in the world. The original purpose of BIS was to administrate

the reparation payments charged on Germany by the Versailles Treaty following the First World

War (BIS, n.d.). Later, BIS shifted its focus towards more cooperation among central banks. The

1970s oil and bank crisis made regulatory supervision of internationally active banks a relevant

topic for BIS (BIS, n.d.). After serious turmoil in the international financial markets in 1974

leading to the failure of Bankhaus Herstatt in West-Germany and Franklin National Bank in New

York the Basel Committee on Banking Supervision was established (BIS, 2009b). The Basel

Committee is a consultative body of BIS and one of its main objectives is to strengthen

supervisory understanding and the quality of banking supervision throughout the world (BIS,

2009b). Moreover, the Committee seeks to increase the stability of financial markets and to

remove inequalities in banking supervision between different countries. The Basel Capital

Accord (Basel I) released in 1988 was a first step towards financial stability. The Accord

suggested international banks to implement a minimum amount of capital as a buffer against

losses. The capital framework has evolved since 1988 and improvements have been made. As a

result of constantly changing financial markets the Basel II framework was released in 2004

(BIS, 2009b).
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4.2 Basel I
In July 1988 the Basel Committee released the Basel Capital Accord, also known as Basel I. The

Basel Accord especially stresses the issues on capital adequacy of international banks (Basel

Committee, 1988). More specific, the framework was created to establish a minimum level of

capital for banks and to address the issues regarding credit risk. Moreover, the minimum capital

requirements were intended to work as a cushion against insolvency (Eubanks, 2006). The

document issued by the Basel Committee is divided into three parts. The first part is dedicated to

describe the constituents of capital. Section two is a detailed framework on how to risk-weight

the assets of a bank. The third section is based on the two former parts to create a target standard

ratio for capital (Balin, 2008). I will in the following chapters go through the main elements of

each part.

4.2.1 Target standard ratio
The target standard ratio can be presented in the following equation:

1 + 2

The equation is the main element of the Basel I framework and implies that eligible capital at all

times must be above 8% of total risk-weighted assets. I will explain the elements in the

numerator and denominator in chapter 4.2.2 and 4.2.3, respectively. The ratio is set to achieve a

soundly-based and consistent level of capital for international banks (Basel Committee, 1988).

Although the ratio was regarded as adequate by the Basel Committee there is no documentation

for why the minimum level was exactly 8%. One can imagine that the minimum capital

requirement was set so that the majority of large banks already complied with the Accord.
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4.2.2 The constituents of capital

The main feature is that the Accord divides capital into two tires. Tier 1 capital is the core capital

whereas Tier 2 capital is supplementary capital (Basel Committee, 1988). In the original accord

from 1988 Tier 1 capital is straight forward interpreted as equity capital consisting of issued and

fully paid ordinary shares or common stock, plus non-cumulative perpetual preferred stock and

retained post-tax earnings (Basel Committee, 1988). Despite this simple and rigid definition

banks have, through financial innovation, managed to create instruments that appear as core

capital. Nevertheless, the capital lacks the quality that is desired by the Basel Committee. Such

instruments are thus limited to a maximum of 15% of Tier 1 capital (BIS, 1998). The Committee

has also decided that goodwill and investments in subsidiaries that engage in financial activities

should be deducted from eligible capital (Basel Committee, 1988). Tier 2 capital is more

complicated to interpret and includes reserves to cover future losses on loans, revaluation

reserves and hybrid capital that has both the characteristics of debt and equity (Balin, 2008). In

addition, subordinated debt with a maturity greater than five years is recognized as Tier 2 capital

since it has junior status relative to deposits (Jorion, 2007, p. 54). The Basel Committee further

requires that Tier 1 capital covers at least 4% of risk-weighted assets (Balin, 2008). Hence, Tier

2 capital is limited up to an amount equal to that of the core capital (Basel Committee, 1988).

4.2.3 Risk-‐weighted assets

The computation of risk-weighted assets captures both on-balance sheet and off-balance sheet-

exposures. The Basel accord defines five different risk categories and dictates a certain risk

weight for each category. Assets regarded as riskless are given a weight of 0%. This category

includes cash reserves, loans to central governments within the OECD and debt to central banks

and governments that is issued and funded in domestic currency (Balin, 2008). The low risk

category is given a 20% risk-weight. This category includes bank loans that have maturity within

one year, cash items in collection, and loans guaranteed by OECD public sector companies

(Balin, 2008). The moderate risk level is given a weight of 50% and includes only loans that are

secured by residential mortgages. The last category consists of high risk assets which are

weighted at 100% of the assets value. High risk assets include claims on the private sector, non-

OECD bank debt with maturity of more than one year, equity assets and all other assets (Balin,
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2008). Off-balance sheet exposures have to be converted to equivalents of credit risk before they

are given a risk-weight. This is done by multiplying the nominal principal amount by a credit

conversion factor. The off-balance sheet assets are then assigned a risk-weight according to the

credit risk of the counterparty (Basel Committee, 1988).

4.2.4 Weaknesses of Basel I

Basel I has experienced several amendments because of weaknesses in the initial document

issued in 1988 (Ahmed & Khalidi, 2007). Most notably is the fact that Basel I only deals with

credit risk. Although the Basel Committee explicitly states that the framework is developed to

assess credit risk they acknowledge that local supervisors should take into account interest rate

risk and investment risk on securities when assessing capital adequacy (Basel Committee, 1988).

Over the years critics have also raised concerns about the omission of operational risk in Basel I

(National Bank of Serbia, 2001; Eubanks, 2006).

Another issue of Basel I was the overly simple and broad categories of risk-weights. Within each

category the assets were treated equal risky and thus given the same risk-weight. The framework

did not consider that each risk category would contain debtors of different credit quality and

rating (National Bank of Serbia, 2001). This gave banks an incentive to issue more risky and

high yielding loans within one risk category and finance them by selling of the least risky assets

within the same risk category. Another way for banks to exploit the system was to swap long-

term non-OECD bank debt with a string of short-term non-OECD bank debt. This led to a lower

capital charge because the long-term debt was given a risk-weight of 100% whereas the short-

term debt only had a weight of 20% (Balin, 2008). These operations reduce the amount of capital

the institutions need to hold without a corresponding reduction in actual risk. Such manipulation

is also known as “regulatory capital arbitrage” (Jones, 2000).

Furthermore, Basel I was criticized for requiring more capital for positions that were intended to

reduce risk. Especially risk officers invest in assets that offset the risk of other assets because of
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negative correlation (Eubanks, 2006). However, offsetting positions were not counted for in

Basel I and they would require more capital because all assets in the portfolio were considered in

isolation. This was problematic for banks since an ever larger part of the banks’ assets consists of

tradable instruments that need to be accounted for when assessing capital adequacy (Eubanks,

2006). It is also worth mentioning that Basel I was only designed for large international banks

within the G-10 countries. In addition to a limited requirement to publish information about

banks’ exposures and quality of capital the Accord was not adequate to ensure financial stability

(Balin, 2008).
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5 Basel II

Before Basel II was released the Basel I Accord went through several modifications to deal with

some of the concerns that were raised by its critics. In 1996 the Basel Committee added a capital

requirement for market risk to incorporate the risk arising from banks’ excessive trading in

foreign exchange, marketable securities and various financial instruments (Ahmed & Khalidi,

2007). The process of revising the Basel framework started already in 1999. The proposal of a

new Accord went through an extensive consultative process and was circulated to supervisory

authorities worldwide. However, it was not until 2004 that a complete revision of the minimum

capital standards was released. The revised document is informally known as Basel II (Basel

Committee, 2006). The Accord from 2004 is far more complex than the Basel I document. The

comprehensive version of the framework is more than 300 pages long whereas the initial

framework was explained in less than 30 pages. The Committee’s main objective with the new

Accord is to further strengthen the resilience of the international banking sector. Moreover, the

Committee addresses the importance of a level playing field where capital adequacy regulation is

not a source of competitive inequality between internationally active banks (Basel Committee,

2006). Basel II is founded on three distinct pillars; Minimum Capital Requirements, Supervisory

Review Process and Market Discipline. The building blocks of the framework are illustrated in

figure 3.
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Figure 3: The building blocks of Basel II.

Source: (Deutsche Bundesbank, 2007).

5.1 Pillar 1 – Minimum Capital Requirements
Although the calculation of minimum capital requirements has been thoroughly revised to

address some of the drawbacks in the calculation in the Basel I Accord, there are still some key

elements remaining. Most notably is that the target standard ratio of capital is unchanged at

minimum 8%. However, as a response to the narrow scope of Basel I the denominator of the

target standard ratio was designed to also incorporate operational risk in addition to market risk

and credit risk. A capital charge for operational risk would serve as a cushion against losses due

to flaws in internal processes, human errors or other external events (Balin, 2008). The target

standard ratio of Basel II is explained by the following equation:
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The constituents of Tier 1 capital and Tier 2 capital and the respective deductions from capital

are very much the same in Basel I and Basel II. This means that the quality of the eligible capital

was not improved in the latter framework although it had been recognized that financial

institutions were creating innovative capital instruments. Furthermore, Basel II continued to limit

Tier 2 capital to an amount equal to Tier 1 capital (Basel Committee, 2006). Although the

numerator of the capital ratio equation was mainly unchanged from Basel I to Basel II the

denominator was subject to considerable amendments. Now the banks were required to keep 8%

capital of the aggregated amount of credit risk, market risk and operational risk that they were

exposed to. Another change was that banks now could choose they way they calculated capital

requirements for credit risk, market risk and operational risk. I will in the following sections

briefly explain how financial institutions can calculate their risk exposures.

5.1.1 Capital requirements for credit risk

For calculating capital requirements for credit risk banks can choose among two broad methods;

the Standardized Approach and the Internal Ratings-Based Approach (IRB) (Basel Committee,

2006). In addition, the IRB-method has an alternative approach; the Advanced Internal Ratings-

Based Approach (A-IRB) (Balin, 2008).

5.1.1.1 The Standardized Approach

The standardized approach for calculating capital requirements is similar to the method applied

in Basel I. However, the risk categories in Basel II are fine-tuned to make the framework more

risk sensitive. New to Basel II is that assets are risk-weighted individual based on credit ratings

by external credit assessment institutions such as Standard & Poor’s, Moody’s and Fitch (Basel

Committee, 2006). Given the credit rating, assets will receive a risk-weight of 0%, 20%, 50%,

100% or 150%. Claims on a corporation with a credit rating from AAA to AA- will, for example,

only be weighted at 20%. Conversely, in Basel I all corporate debt is risk weighted at 100%.

Moreover, risk-weights for sovereign claims are dependent on the assessed credit rating of each

individual nation. For claims on other banks the Basel Committee gives the local supervisory
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authority the discretion to choose among two different options to assess risk-weights. The first

option simply dictates that each bank in a respective country will be given a risk weight that is

one notch higher than the weight assigned to claims on the sovereign of that country (Basel

Committee, 2006). The second option uses external credit ratings to assess the risk-weight. A

bank with credit rating ranging from AAA to AA- receives a risk weight of 20%. Table 1

summarizes the risk-weights applied in Basel II.

Table 1: Summary of risk-weights in Basel II.
Banks

Rating (S&P) Sovereigns Option 1 Option 2 Non -
banks

AAA to AA- 0 20 20 20

A+ to A- 20 50 50 50

BBB+ to BBB- 50 100 50 100

BB+ to BB- 100 100 100 100

B+ to B- 100 100 100 150

Below B- 150 150 150 150

Unrated 100 100 50 100

Source: (Deutsche Bundesbank, 2004).

Off-balance sheet exposures are still subject to risk-weighting through a credit conversion factor.

Nevertheless, Basel II gives financial institution the option to exclude securitized exposures from

the calculation of risk-weighted assets if the significant credit risk of the exposure has been

transferred to a third party (Basel Committee, 2006). I will in chapter 6.2 explain how financial

institutions use securitization as a mean to reduce capital charges without actually reducing risk

exposures.
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5.1.1.2 Internal Ratings-‐Based Approach

The Basel Committee encourages banks to use internally developed methods to determine

adequate capital levels. The rational is that internally developed models will be more risk

sensitive and estimate the risks more precise. For most banks this would mean a reduction in

risk-weighted assets with credit risk and hence less capital would be required. However, it is not

desirable to reduce risk-weighted assets by too much. For that reason financial institutions are

subject to a transitional rule that says that the required minimum capital cannot be reduced by

more than 20% from Basel I to Basel II. The transitional rule applies throughout 2011 and

effectively requires banks to estimate minimum capital requirements both under the Basel I and

Basel II framework (Danske Bank, 2011b).

Under the IRB-approach risk-weighting should be based on risk components that include

measures of probability of default, loss given default, the exposure at default, and the effective

maturity of the exposure. Further, banks are required to sort their portfolio of loans in to broad

classes of assets with different risk characteristics; corporate, sovereign, bank, retail and equity

(Eubanks, 2006). To estimate risk-weighted assets the measures of probability of default, loss

given default, exposure at default and effective maturity are plugged into formulas for the asset

categories provided by the Basel Committee (Basel Committee, 2006) Under the Foundation

IRB banks are allowed to use internally developed models for estimating probability of default.

For the other parameters they rely on supervisory estimates (Council of Mortgage Lenders,

2010). The advanced IRB method allows institutions to estimate all the parameters internally.

5.1.2 Capital requirements for operational risk

The Basel Committee recognizes that risks other than credit risk can be substantial. As financial

markets become more globalized and deregulated, and financial technology further develops, the

financial industry is subject to increased operational risk (Basel Committee, 2003). The Basel II

Accord presents three methods for estimating an amount of operational risk that is subject to 8%

capital charge; the Basic Indicator Approach, the Standardized Approach, and the Advanced

Measurement Approaches.
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5.1.2.1 Basic Indicator Approach

This is the simplest of the three approaches where capital for operational risk is set at 15% of a

banks average gross income over the past three years. If in any given year the gross income is

negative it should be excluded from the calculation (Basel Committee, 2006). The Committee

defines gross income as net interest income plus net non-interest income.

5.1.2.2 The Standardized Approach

The Standardized Approach is related to the Basic Indicator Approach. However, the model is

slightly more complex. It is suggested that banks activities are divided in to eight different

business lines; corporate finance, trading & sales, retail banking, commercial banking, payment

& settlement, agency services, asset management, and retail brokerage. For each business line

the average gross income over the past three years is calculated and multiplied with a factor

called beta. Operational risk is then quantified by summarizing these calculations (Gleeson,

2010). The Committee has set beta to 12%, 15% and 18% depending on the business line.

5.1.2.3 Advanced Measurement Approaches

This approach allows financial institutions to develop their own calculations for operational risk

(Balin, 2008). To qualify for the Advanced Measurement Approaches it is required to have an

operational risk management system that is sound and implemented with integrity and to have

sufficient resources to apply the framework in major business lines (Basel Committee, 2006). In

addition, the bank must meet several qualitative and quantitative requirements set by the

Committee (Eubanks, 2006).
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5.1.3 Capital requirements for market risk

Market risk was first incorporated in the Basel framework in 1996. Especially, the Basel

Committee addresses the risk of movements in interest rates, equities, foreign exchange rates and

commodities risk. The Basel II framework suggests two broad methodologies for measuring

market risk. The standardized measurement and an alternative measurement that is derived from

own internal risk management models. The standardized approach explains methods for

calculating interest rate risk, equity risk, commodity risk and foreign exchange risk. In addition

the Basel Accord suggests several alternative approaches to determining options price risk. The

internal model is subject to approval by local supervisors. There are both qualitative and

quantitative standards that should be met be met by the banks. Although the Committee gives the

banks flexibility in terms of the risk models they must at least calculate value-at-risk on a daily

basis with a 99 percent confidence level. In addition the data set in the models should be updated

at least every three months (Basel Committee, 2005). The market risk section in the Basel II

document is very comprehensive and it is not within the scope of this thesis to elaborate how

market risk is quantified.

5.2 Pillar 2 – Supervisory Review Process
The second pillar does not contain any quantitative statutory requirements. The pillar is rather a

recommendation to banks and supervisors to ensure that capital levels are sufficient to protect

financial institutions from all the risks in the business. Further, the Basel Committee addresses

the importance of reviewing key risks that are not directly handled in Pillar 1. Examples of such

risks are liquidity risk, reputational risk, strategic risk and credit concentration risk. The Basel

Committee is especially concerned with concentration risk. They argue that it is “the single most

important cause of failures in major banks” (Basel Committee, 2006, p. 214). Since Pillar 1 only

addresses a few risk exposures, there is expected that banks keep capital in excess of the

minimum requirements set out in the Accord. In the banking industry concentration risk mainly

arises from concentration of loans to individuals and concentration of loans to specific business

sectors or geographical areas (Deutsche Bundesbank, 2006). The Basel Committee firmly states

that a bank should have a framework in place that identifies, measures, monitors and controls the

credit risk concentration. The framework should be clearly documented by the respective bank
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and supported by periodic stress tests. In addition, local supervisors are strongly encouraged to

review the way banks manage credit concentration risk (Basel Committee, 2006).

5.3 Pillar 3 – Market Discipline
Together with the former pillar, market discipline is meant to compliment and reinforce the

entire Basel Accord. The Committee seeks to compliment Pillar 1 and 2 by requiring banks to

disclose capital, risk exposure and risk assessment processes. This enables stakeholders to make

informed economic decisions regarding the institutions. The intention of the Basel Committee is

that disclosure will lead creditors and shareholders to adjust borrowing and capital costs

(Eubanks, 2006). Disclosure is then an incentive for banks to be robust and healthy as a mean to

decrease the cost of debt and equity.

Pillar 3 is mainly subject to the top level of a consolidated bank group. Significant bank

subsidiaries are, however, expected to disclose total capital and Tier 1 capital. The required

disclosure is both of a quantitative and qualitative manner. It is expected that the financial group

discloses the name of the top corporate entity in the group which the Basel Accord applies to.

Moreover, terms and conditions and main features of all capital instruments should be disclosed.

Qualitative information should be presented twice a year, whereas quantitative information like

total Tier 1 capital is expected to be disclosed on a quarterly basis (Basel Committee, 2006).
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6 Global Financial Crisis and the Basel framework

I will in this chapter highlight the weaknesses of the Basel framework and relate it to the recent

financial crisis that has swept the world. Both Basel I and Basel II will be considered in this

discussion. This is partly because the frameworks overlap each other, and there is no exact cutoff

date for the complete implementation of Basel II. Rather, Basel I has gone through several

amendments and evolved to a new framework where several transitional rules apply. In addition,

implementation dates differ from country to country. Nevertheless, the fully revised Basel II

Accord was first released in 2004 and already at that time financial institutions started to adapt to

the new framework.

6.1 Sub-‐prime lending
The recent financial crisis has its origin in the mortgage market in the United States (Lund,

2007). After the dotcom bubble burst in the early 2000s the American interest rates were as low

as 1% (Blundell-Wignall & Atkinson, 2009). The low interest rates made credit cheap and it was

easy to service debt. Moreover, in 2004, the same year as the Basel II framework was published,

the administration of President Bush enforced by law that no equity was required for private

persons to obtain a real estate mortgage loan (Blundell-Wignall & Atkinson, 2009). This gave

way for excessive lending to customers that initially were unworthy of borrowing; so called sub-

prime customers with low income and no equity. The U.S. sub-prime market grew rapidly before

the crisis in 2007. The rationale for lending to such customers was that housing prices would

always rise and the loans could later be refinanced or the property sold with profit. However, the

sub-prime mortgages had an artificially low interest rate for a longer period of time to keep the

customers afloat and to capture new ones. After a fixed period of time the interest rates would be

adjusted upwards to reflect the real market situation. Clearly, the bad customers were unable to

pay and as interest rates increased, housing prices started to fall (Bank of England, 2008). The

banks were however not too concerned because they relied on securitization and the business

model of “originate and distribute” (Brunnermeier, 2009).
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6.2 Securitization
Securitization has been a well-known strategy for several decades. However, in the years before

the financial crisis the securitization business grew rapidly (Blundell-Wignall & Atkinson,

2009). The model involved banks issuing a variety of different asset backed loans or mortgages.

The banks would then pool several different loans like real estate mortgages, car loans, corporate

bonds and credit card debt into a single bond or portfolio. Simultaneously banks set up

independent legal entities like Structured Investment Vehicles. The portfolios of loans were

effectively removed from the banks’ balance sheet by transferring or selling them to the SIVs.

The portfolios were then subject to further securitization and the bonds were pooled together to

create a Collateralized Debt Obligation (CDO). Moreover, the instruments were sliced into

different risk categories and sold to investors all over the world. The riskiest parts were, on the

other hand, often kept by the SIVs to ensure adequate monitoring of the loans (Brunnermeier,

2009). Further, the SIVs strategy was to fund the assets by lending short-term in the money

market. The pool of long-term loans worked as collateral and the SIVs also obtained reputational

and contractual credit guarantees by its sponsoring bank. Ultimately, banks were still exposed to

risk because they were guaranteeing that the off-balance sheet entities were solvent and liquid to

cover its positions. However, the Basel I rules were not able to capture the off-balance sheet

activities as reputational credit lines had no capital charge and the capital charge for contractual

credit lines were low (Brunnermeier, 2009). In Basel II there would be no risk-weight if the

credit risk had been removed to a third party. Further, in Basel II the risk-weights were for a

large part based on credit ratings. Because the securitized products consisted of many different

loans that showed low historical correlation in default rates they were regarded as safe and given

high credit ratings by the rating agencies. Even the riskiest parts of the CDOs that were kept by

the SIVs obtained fairly high credit ratings (Lund, 2007). Especially, credit rating agencies

advised banks on how to design products to gain a desired credit rating. With help from the

rating agencies the products were structured to just make it within a certain rating

(Brunnermeier, 2009).
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6.3 The bubble bursts
In early 2007 the real risk of the structured products were revealed as losses on mortgages soared

and property prices decreased (Brunnermeier, 2009). Investors that had bought CDOs did not

receive their money. This affected hedge funds, investment banks and other investors all over the

world. Also the credit rating agencies reacted by downgrading the rating on some of the CDOs.

To continue to roll over its short-term debt the SIVs had to post more collateral because the

downgraded CDOs would be worth less. But as valuation models clearly were incorrect and

credit ratings not appropriate the money market faced serious difficulties. The structured

products could not be valued accurately and was therefore not suited as collateral. Further, the

complex design of the CDOs and the SPVs made it difficult to assess who was exposed to the

default risk and who would face losses. The uncertainty about exposure would be further

amplified by the fact that insurance companies and other financial institutions insured the CDOs

against defaults. In the end there was no confidence in the money market because no one could

distinguish the solvent and liquid institutions from the insolvent and illiquid ones. The

consequence was that interbank lending was nearly impossible and liquidity dried up. The SPVs

were unable to finance their assets and had to tap in to the credit lines from their respective

banks. It was like a downward spiral that was self reinforcing. The German bank IKB was the

first victim that was unable to continue to roll over loans and had to be bailed out by its owners

(Brunnermeier, 2009). Also the British bank Northern Rock, which had very limited exposure to

the sub-prime market, had to be bailed out by the government after facing severe liquidity

problems. Notably, Northern Rock relied extensively on the short-term money market and was

just like IKB unable to fund its activities (Shin, 2009). What started as a credit crisis with vast

defaults on sub-prime mortgages had turned in to a severe liquidity crisis.

In the end it was clear that lending practices were inappropriate and the bank sector took on too

much risk. Further, there was not sufficient high quality capital to absorb losses and liquidity

risks were way too high. Bank executives had failed when it came to the essential parts of

running a sustainable bank. However, the flaws in risk management and internal risk models

were effectively disguised behind complicated structured products and extensive origination and

distribution of loans and securities.
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6.3.1 Regulatory arbitrage

As already mentioned in chapter 6.2 on securitization, did neither the Basel I nor the Basel II

framework adequately assess the riskiness of off-balance sheet activities and derivatives trading.

Rather, the framework gave financial institutions incentives to move assets off-balance sheet to

reduce risk-weighted assets. This was convenient for credit institutions because the lending

growth was high and if loans were kept on the balance sheet they would have increased the total

capital that was required. Moreover, in Basel II the risk-weights that were assigned to real estate

mortgages could potentially be reduced from 50% to 35%. This would further amplify real estate

lending to both private persons and institutional investors.

6.3.2 Pro-‐cyclicality

There are two notable mechanisms in which the Basel framework can give further momentum to

the business cycle and hence be pro-cyclical. First, during an economic boom customers are

likely to be in a stronger financial position and the bank faces more lending opportunities that

appear economic viable. Further, default rates will be lower and banks will have to set aside less

capital to cover potential losses. In the end the capital base will be stronger because of increased

earnings and banks can continue to expand lending and still comply with minimum capital

requirements. Conversely, in economic downturns, banks will suffer higher default rates on

existing loans and must make additional provisions for losses. Capital will in this situation

decline and limit banks to issue new loans (Tarullo, 2008, pp. 77-78). The second mechanism by

which banks can increase lending is related to the internal risk models that were endorsed in

Basel II. The models applied did not capture the riskiness because they relied on past data that

showed low default rates. In addition, the models only predicted future default rates for a limited

horizon. In an economic upswing the models will predict low future default rates and the banks

can therefore assign a low risk-weight to its assets and increase lending further (Gordy &

Howells, 2006).
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6.4 The situation in Denmark
Figure 4 pictures the financial developments in Denmark in the years preceding the crisis and up

to the end of 2010.

Source: Danish FSA (2007a, 2011b).
Note: The chart compromise banks in groups 1-4 as defined by the Danish FSA.

Danish banks were no different from U.S. banks in that lending increased rapidly from 2004 to

2007. However, deposits did not increase in the same proportions and the customer funding

deficit grew extensively and peaked in 2008. To finance its activities banks had to borrow from

other financial institutions. Notably, the increased net debt is related to financing from foreign

institutions as the amount would have been zero if only Danish institutions were considered.

Figure 4 shows that the amount of foreign funding nearly tippled from 2005 to 2008. When the

interbank market froze in 2008 Danish banks had major difficulties in rolling over their debt.

However, it was soon apparent that the solvency among Danish banks was deteriorating as well.

The Danish economy was affected by global instability and together with declining housing

prices and slack lending policies in earlier years the credit institutions’ losses and write downs

rose in 2008 (Danmarks Nationalbank, 2009). Figure 5 illustrates the development in Danish

credit institutions’ impairments in percentage of total lending.
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Source: Danish FSA (2007a, 2007b, 2011b, 2011c).
Note: Compromises banks in group 1-4 as defined by the Danish FSA.

Source: Danish FSA (2007a, 2011b), Danmarks Nationalbank (2009).
Note: Compromises banks in group 1-4 as defined by the Danish FSA.

-0,5%

0,0%

0,5%

1,0%

1,5%

2,0%

2,5%

2002 2003 2004 2005 2006 2007 2008 2009 2010

Figure 5: Impairment in percentage of total lending

Banks MCIs

0
2
4
6
8
10
12

2002 2003 2004 2005 2006 2007 2008 2009 2010

N
um
be
r
of
tim
es

Figure 6: Lending leverage of Danish banks compared to historical
average

Lending/Equity Historical average (1976-2007)



48

Increased losses combined with lending that was in large part financed with leverage turned out

to be a bad combination during the financial turmoil. At the peak in 2008 Danish banks had

issued loans that amounted to nearly ten times their total equity (see figure 6). In comparison has

the average lending leverage from 1976 to 2007 been below 7 times the total equity. The lending

leverage of MCIs peaked in 2009 and was close to 17 times the total equity (Danish FSA,

2011c). With extensive leverage, the Danish banking industry had put itself in a vulnerable

position in terms of credit and liquidity risk. During 2008 a number of Danish banks faced

liquidity and solvency problems. Notably, Roskilde Bank with a balance sheet of DKK 37

billion was taken over by Danmarks Nationalbank and put up for sale (Danmarks Nationalbank,

2009). In addition several banks were insolvent or unable to meet minimum capital requirements

and thus had to be wound up or acquired by other institutions. The situation in Denmark was so

severe that the government had no other choice than to intervene with liquidity and credit

facilities.

6.4.1 Government intervention

The market turmoil in the fall of 2008 made the Danish government worried of a run on

uninsured deposits and ultimately it decided to intervene with a liquidity plan called Bank

Package 1. Effective from October 2008 it was decided that all depositors and unsecured

creditors of failing banks should be fully insured against losses (Danmarks Nationalbank,

2011b). The previous insurance scheme only covered deposits up to DKK 300 000. The

insurance scheme in Denmark is privately organized and the funds are provided by the credit

institutions. With the unlimited insurance it was decided that Danish banks should finance DKK

35 billion of potential losses. Any losses exceeding 35 billion would be covered by the

government (Danish Ministry of Economic and Business Affairs, 2011a). The unlimited

guarantee expired in October 2010 and the current insurance scheme covers deposits up to 100

000 Euros (Danmarks Nationalbank, 2011b).

In early 2009 the government had to step in with Bank Package 2 that aimed to increase the

capitalization of banks and MCIs. Because Danish credit institutions faced difficulties in
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complying with statutory solvency needs the government feared that they would reduce lending

to creditworthy customers and ultimately cause a credit crunch (Abildgren & Thomsen, 2011).

The credit package allowed credit institutions to apply for injection of hybrid capital to support

their solvency. The application period lasted throughout 2009 and resulted in a total of 43 credit

institutions receiving capital injections of DKK 46 billion (Danish Ministry of Economic and

Business Affairs, 2011a). The average interest paid on the hybrid instruments amounts to 10%

(Abildgren & Thomsen, 2011). In extension to the credit package credit institutions were

throughout 2010 able to purchase individual government guarantees on unsecured senior debt

with maturity of three years. By the end of 2010 a total of 50 institutions had issued government

guaranteed debt amounting to DKK 193 billion (Danish Ministry of Economic and Business

Affairs, 2011a). The individual government guaranteed debt will expire by the end of 2013.

With the expiry of Bank Package 1 a new model for handling ailing banks was introduced under

the name Bank Package 3. The model allows the government to liquidate credit institutions that

fail to meet statutory solvency requirements. With the new resolution scheme Denmark, as the

first state in the EU, now allows uninsured depositors and senior creditors to face losses in the

event of liquidation (Danish Ministry of Economic and Business Affairs, 2011b). This has raised

concern among rating agencies, creditors and depositors that are worried that Danish banks are

less protected by implicit government guarantees. The effect of the resolution scheme was

demonstrated in February 2011 when Amagerbanken was acquired by the Danish FSA. Early

estimates suggest that depositors and senior creditors of Amagerbanken are in the risk of losing

40% of their claims on the bank (Danmarks Nationalbank, 2011b). The enforcement of Bank

Package 3 on Amagerbanken directly lead Moody’s to downgrade the credit rating of six Danish

banks in May 2011. The agency explicitly stated that the lack of commitment by the government

to support the Danish financial system was the rationale behind the revised credit ratings

(Moody's, 2011). The reduced credit rating will directly affect the banks’ funding costs and

reduce their investor base. However, the new environment will be more demanding for the

smaller banking institutions. The larger institutions still benefit from the perception that Bank

Package 3 is difficult to apply on them as they are regarded as important for financial stability

and the overall economy in Denmark. Hence, institutions like Danske Bank, Sydbank and Jyske
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Bank are given a more favorable credit rating than the smaller less complex banks (Moody's,

2011). For smaller banks this discrimination represents a direct competitive disadvantage.

The last victim of Bank Package 3 came after the FSA conducted an inspection of Fjordbank

Mors’ activities. The result was that additional write-downs had to be made and the FSA forced

the bank to revise its individual solvency need from 9.7% to 19% (Danish FSA, 2011a). It is

statutory for all Danish banks to estimate an individual solvency need. The estimate tells how

much capital the institution should hold relative to its risk-weighted assets. The individual

solvency need is a supplement to the Basel requirements as it encompasses each institution’s

individual risk factors. The Danish FSA decided after its inspection that Fjordbank Mors had a

too low estimate of its individual solvency need. In the end the bank was unable to raise enough

capital to comply with the statutory solvency need and it was taken over by the FSA in June

2011.
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7 Basel III

The Global Financial Crisis revealed the need for improved regulation and supervision of

financial entities. At that time the Basel II framework was only in its infancy and was not

suitable to deal with some of the characteristics of the crisis. Therefore, the Committee has taken

steps to design a countercyclical framework with higher capital standards and that better deals

with liquidity risk and systemic risk. On December 16, 2010 the Basel Committee released the

Basel III rules that were approved by the G-20 leaders. The first proposal of a new framework

was released in December 2009, whereby a quantitative impact study was conducted. The

Committee is determined to globally implement Basel III on a consistent rigorous way with main

attention on international active banks.

The new Basel framework is still founded on the three pillars known from Basel II. The most

considerable changes have occurred in Pillar I. Notably, the Committee seeks to increase both

the quantity and quality of eligible capital in the minimum capital requirement ratio. Another

considerable contribution to Basel III is the introduction of two minimum standards for funding

liquidity that will be enforced in Pillar I and therefore are regarded as statutory minimum

requirements. Previously the Committee only gave a general recommendation on sound liquidity

risk management for financial institutions. The following chapters will highlight the new Pillar I

requirements that are suggested.

7.1 New Capital requirements
The Basel Committee has realized that the severity of the crisis was partly due to the lack of

quality and the insufficient amount of capital that banks were holding. The Committee has taken

steps to increase the resilience of individual banks by launching new capital requirements that

addresses both the quality and quantity of the eligible capital. Particularly new to the capital
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requirements are the introduction of capital buffers above the minimum level to capture pro-

cyclicality and systemic risk in the financial industry.

7.1.1 The constituents of capital

Basel III continues to distinguish between Tier 1 and Tier 2 capital as in the previous Accords.

However, both the quality and quantity requirements have changed. The Committee is

determined that Tier 1 capital should mainly be made up of common stocks and retained

earnings because of their ability to absorb losses (Basel Committee, 2010a). In the

comprehensive version of Basel II released in June 2006 there is only distinguished between Tier

1 and Tier 2 capital. Nevertheless, financial institutions have been permitted to hold a sub

category of Tier 1 capital called Additional Tier 1 capital. In the Basel II framework Additional

Tier 1 mainly consisted of hybrid instruments. The amount of hybrid capital was, however,

limited to 50% of total Tier 1 capital which should make up 4% of risk-weighted assets. This

resulted in that banks were able to hold 2% high quality Tier 1 capital and 2% lower quality

hybrid capital to comply with the minimum Tier 1 requirement of 4%. The Basel III framework

addresses this issue by dividing Tier 1 capital into two levels; Common Equity Tier 1 (CET1)

and Additional Tier 1. Capital eligible for inclusion in CET1 should be of the highest quality and

for joint stock companies this capital is solely compromised of common shares and retained

earnings. To be considered properly loss absorbing common shares should be the most

subordinate claim in liquidation and the principal should be perpetual and never repaid outside of

liquidation. Financial institutions that are not joint stock companies are not eligible to issue

common shares and their CET1 can include other forms of capital that meet the criteria. Savings

banks can for example issue guarantee capital that is eligible for inclusion in CET1 (Babic,

2011). To strengthen the quality and quantity of capital the Basel Committee now requires that

CET1 should minimum be 4.5% of risk-weighted asset (Basel Committee, 2010a). As already

mentioned, are financial institutions in Denmark currently allowed to hold high quality capital as

low as 2% of risk-weighted assets. Thus, the new rules seek to increase the ratio of high quality

capital by 2.5 percentage points.
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To be eligible for inclusion in Additional Tier 1 the capital has to comply with 14 requirements.

Notably, this form of capital should be subordinate to depositors and general creditors and the

bank must be able to convert the capital to common shares or write it down. Moreover, the

instruments are required to be perpetual and the bank should be able to cancel dividends or

coupons at any time without defaulting (Basel Committee, 2010a). The most severe effect for

Danish institutions is, however, that hybrid capital is totally abandoned from inclusion in both

CET1 and Additional Tier 1 capital (Basel Committee, 2010a). The hybrid capital that was

injected to Danish credit institutions from the government’s credit package will only be eligible

for inclusion in the capital base until 2018 (Babic, 2011). Under the new rules Danish banks will

virtually have no non-government Additional Tier 1 capital as it is of limited importance in the

Danish financial system (Danmarks Nationalbank, 2011a). The purpose of these strict

requirements is to ensure that capital is sufficiently loss absorbing to enable the institution to

avoid insolvency (Babic, 2011). It should be noted that the complete entry criteria for Additional

Tier 1 capital is not yet finalized (Basel Committee, 2010a). The Committee does not require a

minimum amount of Additional Tier 1 capital. However, total Tier 1 capital equal to the sum of

CET1 and Additional Tier 1 capital should be at least 6% of risk-weighted assets. Hence,

financial institutions have the discretion to hold 4.5% CET1 and 1.5% Additional Tier 1 capital.

Nevertheless, Danish institutions will in the absence of instruments to include in Additional Tier

1 be forced to hold CET1 of 6%.

Tier 2 capital is supposed to absorb losses in the case of liquidation. The requirements for

eligibility are less strict and this type of capital can have a maturity, although no less than five

years. Further, the instruments have to be subordinate to depositors and general creditors of the

bank. Moreover, there should be no incentive to redeem Tier 2 capital. Subordinate debt will be

the most significant part of Tier 2 capital for Danish banks. The Basel Committee is currently in

the process of finalizing the complete entry requirements for Tier 2 capital (Basel Committee,

2010a). The concern for Danish banks is that requirements for inclusion in Tier 2 capital will be

stricter than in Basel II and that a significant amount of subordinate capital will be phased out

from Tier 2. In Basel III the requirement that Tier 2 capital is restricted to an amount equal of

total Tier 1 capital is abandoned. Now, the requirement is that the sum of Tier 1 capital and Tier
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2 capital should be minimum 8% of risk-weighted assets (Basel Committee, 2010a). This

represents no increase in total capital base compared to the previous Basel Accords. Figure 7

illustrates the differences in minimum capital requirements between Basel II and Basel III.

Source: (Babic, 2011).

7.1.1.1 Deductions from capital

The statutory deductions from capital are somewhat stricter in Basel III. Among others are

minority interests completely deducted from Tier 1 capital. For example, if a bank acquires
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capital will be deducted from CET1 once Basel III is implemented. The Group is, on the other

hand, not expecting total deductions to be affected (Danske Bank, 2011a).

7.1.2 Capital conservation buffer and countercyclical buffer

Completely new to the Basel III framework is the introduction of two capital buffers on top of

the minimum requirements set out in the former section. The Basel Committee previously

encouraged banks to hold capital in excess of the minimum requirements. After the financial

crisis they have taken further steps by formalizing how the institutions should build up capital

buffers. The intention of the Basel Committee is that banks should strive to increase capital

above the minimum in periods outside of stress. When losses occur the buffers can be drawn

down. More specific, the Committee requires banks to keep a capital conservation buffer of 2.5%

of risk-weighted assets in addition to the minimum requirements (Basel Committee, 2010a). The

buffer should consist of Common Equity Tier 1 as defined in the previous chapter. It is stressed

that banks have to use Common Equity Tier 1 to meet minimum capital requirements before it

can contribute to the conservation buffer. Thus, financial institutions are effectively required to

keep CET1 of 7% of risk-weighted assets. Further, total Tier 1 capital would increase to 8.5%

and total capital should be no less than 10.5% of risk-weighted assets. Since the buffer is a

cushion against losses the Committee allows the capital to fall below the limit in stressed times.

However, if the buffer falls below the limit the framework suggests that banks reduce staff bonus

payments, share buy-backs and distributions to shareholders (Basel Committee, 2010a). This is a

response to the issue that banks are tempted to pay dividends during hard times to signal

financial strength. As late as January 2008 the investment bank Lehman Brothers declared a 13%

increase in dividends (Acharya, Gujral, Kulkarni, & Shin, 2011). Eight months later the company

filed for bankruptcy.

The second buffer is the countercyclical that comes in addition to the capital conservation buffer

just mentioned. However, banks are not obliged to keep a countercyclical buffer at all times.

Rather, authorities in different countries are given discretion to decide when there is necessary to
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preserve extra capital. The purpose of the buffer is to protect banks from system-wide risk

because of excess credit growth and to make sure that the flow of credit in the economy is

maintained during stress in the financial sector (Basel Committee, 2010c). The Committee

suggests the buffer to range from 0% to 2.5% of risk-weighted assets. The extra capital at hand

should be made up of Common Equity Tier 1. The Committee is currently in the process of

reviewing other fully loss absorbing instruments beyond Common Equity Tier 1 that can be

included in the buffer (Basel Committee, 2010a). Basel III instructs local jurisdictions and

authorities to monitor credit growth and to assess system-wide risk. If local authorities find that

system-wide risk has increased they can instruct banks to deploy the buffer. The Committee

suggests that the ratio of total credit divided by gross domestic product (GDP) is a decent

indicator of excess credit growth and increased system-wide risk. Credit is defined as total debt

to the private non-financial sector. If the ratio is considerable above a long-term trend local

authorities should regard it as a signal that credit may have grown to excessive levels relative to

GDP (Basel Committee, 2010c). The ratio is only a rough guide to determine the buildup of

systemic risk and the Committee stresses legislators to also monitor asset prices, real GDP

growth and the ability for non-financial firms to meet obligations on a timely matter.

It is stressed that the efficiency of the buffers are dependent on that the market does not perceive

them as minimum capital requirements that must be met at all times (Babic, 2011). In a situation

where a bank uses its buffers to absorb losses market participants can penalize the bank by

charging higher interest rates on debt or requiring more collateral. Moreover, depositors might

withdraw deposits at a faster pace and credit rating agencies can be tempted to downgrade the

bank’s credit rating. Another concern is that the required buffers can crowd out the voluntary

buffers previously held by credit institutions (Babic, 2011). In such a scenario the buffer can

cause banks to hold less capital than they otherwise would and hence reduce the resilience of the

financial sector.
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7.1.3 Risk Coverage

The risk coverage section of Basel III is an attempt to cover all material risks that credit

institutions face. The Global Financial Crisis showed that off-balance sheet risks and derivatives

exposures were not properly covered for. Higher capital requirements to capture complex trading

activities have already been incorporated in to Basel II through several amendments (BIS,

2009a). Focus is placed on credit counterparty risk that arises from exposure to derivatives and

repo activities (PwC, 2009). Inputs for determining the credit charges should be done under

stressed scenarios. Moreover, the Committee requires more capital for derivatives traded over the

counter than for those traded on exchanges to reflect the difference in counterparty risk. In

addition, trading assets are given a higher risk-weighting by modifying the methodology for

determining risk-weights. It is suggested that these changes have lead to roughly doubling the

capital charge for tradable assets (Elliot, 2009). That being said, the assessment by Danmarks

Nationalbank (2011a) is that increased risk coverage will mainly affect large banks. For example

Danske bank, the largest bank in Denmark, will only see its Common Tier 1 capital reduced by

about 0.4 percentage points as a result of stricter rules for risk-weighted assets (Danske Bank,

2011b). Hence, increased risk coverage is expected to have limited impact on Danish institutions.

7.1.4 Extra capital charge for systemic important banks

In the Basel III Accord released in December 2010 the Committee announced that it was in the

process of developing a way to include extra capital charges for system-important banks whose

failure would cause instability to the financial system and significantly disturb the overall

economic activity (Basel Committee, 2010a). The Basel Committee has after the announcement

date developed a quantitative and qualitative methodology to assess the global systemic

importance of the individual financial institutions. In June 2011 the Committee agreed on a

consultative document that set out the measures of global important banks. The relative

importance of the individual banks will be based on five broad categories; size,

interconnectedness, lack of substitutability, global activity and complexity. Further, the

Committee suggests banks that qualify as globally important to hold extra Common Equity Tier

1 capital between 1% and 2.5% of risk-weighted assets (BIS, 2011). There is not expected that



58

any Danish banks will qualify as globally important. However, national systemically important

banks should expect to be subject to increased capital requirements in the future (Babic, 2011).

7.2 Risk-‐insensitive leverage ratio
The introduction of a leverage ratio is yet another response to the financial crisis and the Basel

Committee is eager to cap how much leverage a bank can take on. In Basel III the leverage ratio

is defined as eligible Tier 1 capital divided by total assets and OBS-items. A low ratio indicates a

high level of leverage (Basel Committee, 2010d). The purpose of the ratio is to address pro-

cyclicality that can stem from excessive lending or models that are inappropriate to measure risk-

weighted assets. Because these models have a tendency to underestimate the inherent risk during

economic expansions financial institutions can increase leverage and lending and still be within

minimum capital requirements (Danmarks Nationalbank, 2011a). As a response to the latter

problem the ratio is, unlike other capital measurements, not based on how internal models or

credit rating agencies determine the riskiness of assets. Another contributor to pro-cyclicality is

that assets increase in value during economic booms and banks can report a higher equity base

because equity will increase proportionally more than assets (D'Hulster, 2009). The result will be

that banks seem less leveraged. However, banks will actively manage their balance sheets and

increase leverage in economic upswings (Adrian & Shin, 2008). The funds will then be used to

increase lending and invest in assets and ultimately reinforce the business cycle. As a mean to

reduce pro-cyclicality and keep leverage ratios more stable the Committee suggests a minimum

leverage ratio of 3% at all times (Basel Committee, 2010a). Already before the financial crisis

the U.S. banking sector was restricted by a minimum leverage ratio (D'Hulster, 2009). However,

in contrast to the ratio proposed in Basel III the leverage ratio in the U.S. did not consider OBS-

items. The leverage ratio will not be enforced in Pillar 1 as a minimum requirement until 2018.

The Committee will use the transitional period to closely monitor banks’ leverage to assess

whether the components of the ratio are appropriate (Basel Committee, 2010a).

Figure 8 shows a graphical summary of the minimum capital requirements, including capital

buffers and the leverage ratio.
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Source: (Sveriges Riksbank, 2010).
Note: Tier 1 capital includes CET1, and total capital includes Tier 1 capital. In the chart, the countercyclical buffer
is 2.5%. The leverage ratio is in percent of total assets.

7.3 Liquidity Standards
The Basel framework is all about strengthening the resilience of the financial system and high

quality capital has been a pivotal tool to absorb losses. Nevertheless, financial markets came to

an almost standstill during the financial crisis because of poor liquidity management. For a long

time the Committee has addressed the importance of sound liquidity management. In 1992 the

Committee published a framework for measuring and managing liquidity. Already at that time it

was realized that sound liquidity management was one of the most important activities of

commercial banks (Basel Committee, 1992). The 1992 framework addressed the system-wide

impact of a liquidity shortfall in single banks. However, the framework was never implemented

in Basel I as a requirement to liquidity standards. The framework was more like a guide on how

banks should manage liquidity. In 2000 the initial liquidity framework was superseded by a set

of liquidity principles. The Committee argued that the old framework was not sufficient because

of financial innovations that changed the way banks funded themselves and managed liquidity

(Basel Committee, 2000). Still there was no implementation to the existing Basel Accord. Both

the 1992 and the 2000 publications on liquidity came after periods of serious turmoil in financial

markets. However, a standardized liquidity requirement enforced in Pillar I was not implemented
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until the release of Basel III. The liquidity framework in Basel III consists of two minimum

standards for funding liquidity; the Liquidity Coverage Ratio (LCR) and the Net Stable Funding

Ratio (NSFR). The ratios should give financial institutions incentives to apply better liquidity

risk management. The LCR is designed to ensure that banks have high quality liquid assets to

withstand severe liquidity stress lasting for one month, whereas the NSFR has a time horizon of

one year and addresses the maturity structure of assets and liabilities (Basel Committee, 2010b).

7.3.1 Liquidity Coverage Ratio

The Liquidity Coverage Ratio should ensure that a bank can survive 30 days with substantial

liquidity stress. The ratio is defined as:

30

The fraction consists of two elements; the stock of high quality liquid assets and the net cash

outflow over the next 30 days. The straightforward interpretation of the ratio is that financial

institutions need to hold an amount of high quality liquid assets that is at least equal to the

expected net cash outflow in a stressed scenario. It is expected that banks meet the minimum

ratio requirement at all times. The following section will explain what the Basel Committee

defines as high quality liquid assets and how net cash flows are estimated.
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7.3.1.1 High quality liquid assets

The Committee stresses the importance of high quality liquid assets. Assets considered high

quality are those that can immediately be converted in to cash at little or no costs even during

times of financial turmoil (Basel Committee, 2010b). The Basel Accord suggests several

characteristics that identify liquid assets. However, the Committee emphasize that the ultimate

test for high quality assets is that they can be converted to cash during severe market stress

(Basel Committee, 2010b). Moreover, Basel III requires that all assets included in the high

quality stock should be available at all time to meet the net cash outflows in stress periods. Banks

are prohibited from using these assets to collateralize transactions and to use them as hedges

against trading exposures.

The Committee divides the stock of high quality liquid assets in two levels; Level 1 assets and

Level 2 assets. Level 2 assets are regarded as lower quality than Level 1 assets and are therefore

limited to 40% of the total stock of liquid assets. Assets eligible for Level 1 will primarily be

cash and reserves in the central bank in addition to government bonds. Level 1 assets are

considered at 100% of market value when estimating the total stock. Level 2 assets, on the other

hand, are considered at maximum 85% of market value. This includes corporate and covered

bonds not issued by financial institutions and with a credit rating of at least AA.

7.3.1.2 Total net cash outflows

The committee defines total net cash outflows as the total expected cash outflows minus total

expected cash inflows in the specified stress scenario for the subsequent 30 calendar days (Basel

Committee, 2010b). In the calculation total cash inflows can maximum be 75% of total cash

outflows. The limit is applied to ensure that banks keep a minimum amount of liquid assets at its

disposal and not only rely on cash inflows during financial stress (Institute of International

Finance, 2010). In addition, banks are not allowed to count items as cash inflow as well as

include them in the stock of high quality liquid assets. The Basel Framework provides a detailed

description on how to estimate both cash inflows and outflows. The main feature of the estimate
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is that banks should apply a certain run-off factor to deposits and other funds. The factor is

determined by the stability of the funding. The Committee emphasize that a minimum

requirement for deposits to be regarded as stable is that they are fully covered by an insurance

scheme. For example, it is suggested that minimum 5% of stable deposits from private persons

will be withdrawn in a stressed scenario. The less stable deposits are assumed to minimum be

reduced by 10%. Deposits that are fixed for more than 30 days and where the depositor is unable

to withdraw money without incurring a considerable penalty will not be included in the

calculation. Less stable funding that is provided from businesses or legal entities will receive a

run-off rate between 5% and 25%. The stable funds should be secured with high liquid collateral

and has a run-off rate between 0% and 15%. All funds provided by financial corporations that

mature within 30 days will receive a run-off factor of 100%. For cash inflows the bank has to

assume that the outstanding amount only partially will be paid in. The haircut is dependent on

the counterparty and claims on financial institutions are for example given a 100% cut so that no

inflow can be expected.

7.3.2 Net Stable Funding Ratio

The Net Stable Funding Ratio is the ratio of available amount of stable funding divided by the

required amount of stable funding. The ratio must be greater than 100% at all times.

> 100%

The ratio is developed to address the maturity mismatch between assets and liabilities in the

financial sector and to make sure that banks have sufficient stable funding to withstand a

yearlong liquidity crisis.
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7.3.2.1 Available amount of stable funding

The Committee expects that the amount included should be stable over a horizon of one year.

This means that debt with residual maturity of less than one year is not eligible as stable funding.

The current definition of stable funding does not distinguish between debt with maturity of two

months and debt with maturity of 11 months as both would be regarded as less stable (Danmarks

Nationalbank, 2011a). Issued debt, capital and deposits with a maturity of more than one year

can be included as stable funding at 100% of the amount. Stable deposits from private persons or

small businesses that have no maturity or a maturity of less than one year is eligible for inclusion

at 90%. Less stable deposits are eligible for inclusion but limited to 80% of the amount. Loans

from corporations with a residual maturity less than one year can be included at 50%. Debt from

credit institutions and issued debt instruments that matures within one year is not eligible as

stable funding (Danmarks Nationalbank, 2011a).

7.3.2.2 Required amount of stable funding

Loans that have a residual maturity of more than one year generally require 100% stable

funding. Loans that mature within one year require no or only a partial stable funding. A loan to

a corporation would in this case be included at 50%, whereas loans to private persons and small

businesses are included at 65% or 85% (Danmarks Nationalbank, 2011a). Cash that is

immediately available does not require any stable funding.
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8 Impact of Basel III on Danish credit institutions

In this chapter the impact of the Basel III framework on Danish credit institutions will be

analyzed. The liquidity standards will be addressed first before a quantitative analysis is done on

the credit institutions’ compliance with the capital requirements in Basel III. There is not

possible to make an individual assessment of compliance with the liquidity standards as the

required information is not publicly available. However, the impact of the liquidity standards

will be discussed through other quantitative examples.

8.1 Impact of the Liquidity Coverage Ratio
Since the LCR is defined as the stock of high quality liquid assets divided by net cash outflow

over the next 30 days, compliance with the ratio is determined by each institution’s quantity of

liquid assets and their respective cash flow in a stressed scenario. The definition of high quality

liquid assets is a particular problem for Danish credit institutions as mortgage bonds are not

eligible as Level 1 assets. Basel III classifies mortgage bonds as Level 2 assets, which are limited

to 40% of the total stock of liquid assets and are subject to a value haircut. Considering that the

Danish mortgage bond market is the second largest in Europe with a total size of approximately

DKK 2 400 billion and that domestic banks and MCIs hold about 40% of all mortgage bonds

their LCR is significantly reduced (Association of Danish Mortgage Banks, n.d.). Danish

mortgage bonds are a considerable source of liquidity and an important security in the

institutions’ liquidity management. This is also illustrated by the Quantitative Impact Study

conducted by the Basel Committee where the participating Danish banks obtained an average

LCR of only 55% (Babic, 2011). To improve the ratio the institutions will have to acquire more

Level 1 assets like government bonds. However, the amount of issued Danish government bonds

is only DKK 680 billion. Moreover, they are difficult to acquire as they are mainly held by

investors that have no immediate intention of selling them (Association of Danish Mortgage

Banks, n.d.). For the credit institutions there is a significant risk of being unable to acquire

enough liquid assets at reasonable costs. Danmarks Nationalbank and the Danish FSA estimated
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that Danish banks’ liquidity is in the risk of being reduced from DKK 940 billion to less than

DKK 350 billion (Danmarks Nationalbank, 2010a). The Basel requirements can make liquidity

management considerably more demanding and expensive for Danish institutions. Moreover,

there is a risk that the mortgage market will cease to function properly. Especially the demand

for mortgage bonds will be significantly reduced. This will in turn depress bond prices, whereas

interest rates will rise. For the mortgage lenders this represents increased costs in obtaining loans

from the mortgage bond market which may lead them to switch to regular bank loans as a

financing source.

The omission of mortgage bonds from Level 1 assets is highly criticized as the Basel framework

does not consider the actual liquidity of the eligible instruments (Babic, 2011). Instead the

liquidity is determined by the characteristics of the party that issues the respective instruments.

Findings by Buchholst, Gyntelberg and Sangill (2010) suggest that the market for Danish

covered bonds is at least as liquid as Danish government bonds during times of market stress.

Considering the empirical evidence there should be no reason to exclude Danish mortgage bonds

from Level 1 eligibility.

The credit institutions will face extra demanding liquidity management when they need to

consider the stability of funds in relation to the estimation of net cash outflow. An attribute of the

LCR is that the stability of the funds is the factor determining the net cash outflow. The Basel

framework does not entail a clear incentive to prefer deposits over market-based funding as both

can be regarded as more or less stable depending on the specific characteristics of the

counterparty (Danmarks Nationalbank, 2011a). However, there will be strong incentives to

choose market-based funding and fixed term deposits that have residual maturities longer than 30

days as they will receive a 0% run-off factor. Also demand deposits that are fully insured will be

preferred. This will increase the competition for insured deposits and ultimately the funds can

become less stable as they are easily moved to the bank that offers the best interest rate.

Moreover, the framework encourages banks to reduce their dependence on financing from other

financial institutions. This is a potential threat to financial stability as exchange of liquidity

between credit institutions is an essential element to a well-functioning money market

(Danmarks Nationalbank, 2010d). In the end the impact of the LCR is dependent on each
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institution’s funding structure and its amount of liquid assets. In these respects there are

significant differences between banks because of different business models and differences in

access to liquidity (Danmarks Nationalbank, 2011a). However, at the end of 2009, 65% of the

total Danish banking sector’s liabilities were redeemable at notice of less than one month

(Rasmussen, 2010). The banking industry as a total is therefore required to adjust its funding

structure to comply with the liquidity standards. Generally, the new rules will reduce the

possibility to exploit differences in short- and long-term interest rates. More specifically credit

institutions have to rely more on debt with longer maturities which typically is more expensive

(Rasmussen, 2010). Moreover, they will have to hold more liquid assets which typically offer

lower rates of return. The result is that both funding costs will increase and earnings on assets

decline.

For mortgage banks the LCR can be improved by refinancing adjustable-rate mortgages more

than 30 days before the bonds mature. Moreover, the MCIs should strive to spread bond

maturities more evenly throughout the year since three quarters of mortgage bonds with residual

maturity of less than one year mature in December (Danmarks Nationalbank, 2011a). With a

concentration of maturities in December the LCR will be significantly reduced in the preceding

30 days.

8.2 Impact of the Net Stable Funding Ratio
The NSFR encourages banks to seek stable sources of funds with longer maturities. Compliance

with the ratio can therefore be improved by issuing equity capital or long-term bond debt. The

weakness of such debt is that it will not count as stable funding as soon as the residual maturity

is below one year. On the other hand, some assets require stable funding although their maturity

is less than one year. For example a loan with maturity of over one year requires 100% stable

funding and a loan with maturity of less than one year requires between 50% and 85% stable

funding. This discrepancy gives banks an incentive to rely more on deposits and loans from

corporations that to some extend is eligible as stable funding although the maturity is less than

one year. However, the NSFR is a particular challenge to mortgage banks as they issue a

substantial amount of bonds. Moreover, they do not have the flexibility to use deposits as a
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source of funds. Especially the MCIs will suffer from the vast amount of ARM-loans that has

been issued in recent years. From 2008 to 2011 the outstanding amount of bonds that financed

ARM-loans increased from DKK 636 billion to DKK 1 217 billion. At the end of February 2011,

there were as much as DKK 795 billion of outstanding ARM-bonds with maturity of less than

one year (Danmarks Nationalbank, 2011a). According to the Basel framework these bonds will

not be eligible as stable funding. Because most of the ARM-bonds back longer-term loans that

require stable funding the mortgage banks will have to issue new bonds one year earlier than

they do today. The total outstanding amount of bonds will therefore increase significantly and

the MCIs will have to hold more bonds on their own books. In the end there is a fear that ARM-

loans will be so costly that the demand for them can dry up. As a response to the anticipated

Basel requirements the MCIs have to fund the ARM-loans more long-term. One suggestion is to

issue bonds with maturities of up to five years where the interest rate is adjusted once a year. The

prices of bonds with longer maturities are more volatile and thus the bond holders require a

higher rate of return which translates in to increased borrowing costs for the customers.

8.3 Impact of enhanced capital requirements
The impact of enhanced capital requirements is based on a quantitative study of the banks from

Group 1 and Group 2 in addition to the mortgage credit institutions in Denmark. The analysis

seeks to discover if the respective credit institutions are sufficiently capitalized to comply with

the Basel framework in its current form.

8.3.1 Methodology of the quantitative study
The quantitative study is conducted on the Danish mortgage credit institutions and the banks

from Group 1 and Group 2 as defined by the Danish FSA. Banks that are wound up or taken over

by the FSA are not included in the study. Together, Group 1 and Group 2 banks make up over

90% of Danish banks’ total balance sheet (Danish FSA, 2011b).
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Because of the overwhelmingly detailed and complex nature of the Basel framework and the fact

that all the required information is not publicly available or detailed enough, this study is subject

to a number of assumptions. Numbers are retrieved from the respective annual accounts and risk

reports ultimo 2010. Changes in balance sheets that have occurred after the end of 2010 are thus

not considered. Except for Sydbank, all calculations are done on institution level and not for the

consolidated group. Sydbank did not provide adequate information on institutional level. That

being said, the Basel framework requires that capital ratios and liquidity standards are within the

minimum levels for both the group and the individual institutions within the group (Basel

Committee, 2010a). Moreover, I have assumed that the framework will come in to full effect

immediately and that no transitional arrangements are applied. The analysis does not consider

how Basel III might change risk-weighted assets as there is still uncertainty on the precise effect

of the framework (Danske Bank, 2011b). Furthermore, the assessment by Danmarks

Nationalbank (2011a) is that mostly the large banking institutions will be affected by increased

coverage of the risk-weighted assets. Danske bank, the largest bank in Denmark, will only see its

CET1 capital reduced by about 0.4 percentage points as a result of stricter rules for risk-weighted

assets (Danske Bank, 2011b). Another consideration regarding risk-weighted assets has to be

made as banks disclose both risk-weighted assets based on Basel I and Basel II because of the

transitional rules identified in section 5.1.1.2. I have chosen to apply the risk-weighted assets as

calculated under Basel II as the transitional period only lasts throughout 2011. This will mainly

lead to a reduction of the reported risk-weighted assets for the large institutions as they use more

sophisticated risk models. Under the estimation of eligible capital, deductions from the capital

base are treated as in the institutions’ reports. This is because Danish credit institutions generally

apply the deductions mentioned in Basel III (Babic, 2011).

Because of uncertainty on what exact instruments will be eligible for inclusion in the capital base

the analysis is based on two scenarios. In both scenarios hybrid capital will be phased out from

Tier 1 capital as required by the Committee. However, in Scenario 1 subordinate capital will be

eligible for inclusion in Tier 2, whereas in Scenario 2 no subordinate capital is eligible. This

assumption is necessary because there is not possible to assess whether the credit institutions

subordinate debt will completely meet the Basel III requirements for inclusion in Tier 2 capital
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(Danmarks Nationalbank, 2011a). Neither scenarios record any Additional Tier 1 capital when

hybrid capital is phased out and subordinate debt is included in Tier 2. This also reflects the

limited importance of Additional Tier 1 capital for Danish credit institutions. The countercyclical

buffer and the extra capital charge for system important banks is not considered when assessing

the individual institutions’ compliance with Basel III. This is because the exact applications of

the buffers are not yet finalized (Danmarks Nationalbank, 2011a). The calculations and input

numbers of this study are disclosed in appendix 1.

8.3.2 Scenario 1
The capital levels of the respective institutions under Scenario 1 are presented in table 2, 3 and 4.

The omission of hybrid instruments from Tier 1 capital will have impact on only one out of 24

institutions’ compliance with the Basel III minimum requirements. Further, three institutions will

not have enough capital to meet their individual solvency need. Considering the capital

conservation buffer, five institutions are unable the meet the Basel requirements.

Table 2: Group 1 banks’ capital ratios in Scenario 1.
Group 1 Scenario 1

CET1 Total Tier 1 Capital Total Capital Solvency need
Jyske Bank 11.8% 11.8% 13.4% 9.4%
Danske bank 12.5% 12.5% 15.9% 11.4%
Nordea Bank DK 8.8% 8.8% 12.0% 10.5%
Sydbank 12.4% 12.4% 13.5% 9.6%
FIH Erhvervsbank 12.0% 12.0% 14.3% 9.5%
Nykredit Bank 14.7% 14.7% 15.4% 8.9%
Source: Annual accounts and risk reports.

Group 1 banks are generally sufficiently capitalized to meet the minimum capital requirements

ranging from 4.5% for CET1 to 8% for total capital. In addition they are able to meet the capital

conservation buffer of 2.5%. Nordea has a considerably lower capital buffer than the other

banks. However, Nordea has no hybrid capital recorded and thus their capital level is not

affected by eliminating hybrid instruments from regulatory capital (see appendix 1). The

relatively low capital level must also be seen in relation to that the Danish branch is backed by



70

the Swedish Nordea Group which is the largest banking group in Scandinavia. Effectively,

Nordea Bank Danmark can receive capital injections by the parent company if needed.

Moreover, the total capital ratio of Nordea does not include subordinate capital of DKK 10.8

billion issued in February 2011 (Nordea Bank Danmark, 2011).

Table 3: Group 2 banks’ capital ratios in Scenario 1.
Group 2 Scenario 1

CET1 Total Tier 1 Capital Total Capital Solvency need
Sparbank 9.2% 9.2% 11.2% 9.4%
Spar Nord bank 9.2% 9.2% 9.5% 8.5%
Vestjysk Bank 6.2% 6.2% 8.1% 9.8%
Alm. Brand Bank 8.2% 8.2% 10.8% 14.9%
Arbejdernes Landsbank 11.9% 11.9% 13.0% 9.0%
Saxo bank 12.5% 12.5% 15.4% 7.2%
Sparekassen Sjælland 15.6% 15.6% 20.9% 12.5%
Ringkjøbing Landbobank 17.1% 17.1% 22.2% 8.0%
Sparekassen Kronjylland 16.2% 16.2% 16.5% 9.8%
SDA 10.2% 10.2% 10.1% 9.3%
Source: Annual accounts and risk reports.
Note: Red number indicates breach with Basel III minimum requirements or individual solvency need. Blue number
indicates breach with Basel III requirements including capital conservation buffer of 2.5%.
Note: SDA = Sammenslutningen Danske Andelskasser.

Already in Scenario 1 four out of ten banks in Group 2 are unable to meet the buffer

requirements set out in Basel III. Moreover, Vestjysk Bank and Alm. Brand Bank are not

sufficiently capitalized to comply with their individual solvency need. The numbers reflect that

both banks’ CET1 consists of nearly 50% hybrid capital (see appendix 1). Especially Alm. Brand

Bank will have a total capital ratio that is 4.1 percentage points below its individual solvency

need. During 2010 the parent company of Alm. Brand Bank had to inject DKK 850 million in

capital in the bank to ensure compliance with the individual solvency need (Alm. Brand Bank,

2011).
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Table 4:MCIs’ capital ratios in Scenario 1.
MCIs Scenario 1

CET1 Total Tier 1 Total capital Solvency need
Nordea Kredit 16.6% 16.6% 16.6% 9.0%
Realkredit Danmark 37.0% 37.0% 37.6% 10.3%
Nykredit Realkredit 14.0% 14.0% 14.0% 8.0%
Totalkredit 19.3% 19.3% 22.9% 12.1%
LR Realkredit 24.8% 24.8% 24.8% 3.0%
FIH Realkredit 30.1% 30.1% 30.1% 9.6%
DLR Kredit 6.7% 6.7% 6.7% 8.0%
BRFkredit 12.0% 12.0% 11.7% 8.7%
Source: Annual accounts and risk reports.
Note: Red number indicates breach with Basel III minimum requirements or individual solvency need. Blue number
indicates breach with Basel III requirements including capital conservation buffer of 2.5%.

The MCIs are generally well capitalized in relation to both Basel requirements and individual

solvency needs. However, DLR Kredit is severely affected in Scenario 1 as they have a

substantial amount of hybrid capital included in CET1 (see appendix 1). Although MCIs

generally have lower equity levels than regular banks they benefit from having low risk-weights

assigned to their portfolio of loans.

8.3.3 Scenario 2
Credit institutions will be further affected under Scenario 2 where neither hybrid capital nor

subordinated debt capital is eligible for inclusion in regulatory capital. Nevertheless, CET1 and

Tier 1 capital ratios are unchanged from Scenario 1 as subordinate capital is entirely included in

Tier 2. In Scenario 2, three out of 24 institutions are unable to meet the minimum requirements

set out in Basel III. In addition, six institutions are not able to comply with their individual

solvency needs.
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Table 5: Group 1 banks’ capital ratios in Scenario 2.
Group 1 Scenario 2

CET1 Total Tier 1 capital Total Capital Solvency need
Jyske Bank 11.8% 11.8% 11.9% 9.4%
Danske bank 12.5% 12.5% 12.2% 11.4%
Nordea Bank DK 8.8% 8.8% 8.9% 10.5%
Sydbank 12.4% 12.4% 12.2% 9.6%
FIH Erhvervsbank 12.0% 12.0% 10.9% 9.5%
Nykredit Bank 14.7% 14.7% 14.8% 8.9%
Source: Annual accounts and risk reports.
Note: Red number indicates breach with Basel III minimum requirements or individual solvency need. Blue number
indicates breach with Basel III requirements including capital conservation buffer of 2.5%.

Group 1 banks still have capital levels that are above minimum requirements. Nordea on the

other hand, can neither meet its individual solvency need nor the capital conservation buffer.

Jyske Bank is affected by the fact that they need a total capital ratio of at least 14% to maintain a

credit rating of A. The Bank considers an A-rating to be essential to have access to cheap funds

and a broad investor base (Jyske Bank, 2011). Jyske Bank is in this scenario 2.1 percentage

points below the target. Only Nykredit Bank has a buffer between individual solvency need and

total capital of more than 3 percentage points in Scenario 2. For the other banks this means that

the risk that losses reduce capital levels below the individual solvency need is increased.
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Table 6: Group 2 banks’ capital ratios in Scenario 2.
Group 2 Scenario 2

CET1 Total Tier 1 Capital Total Capital Solvency need
Sparbank 9.2% 9.2% 9.2% 9.4%
Spar Nord bank 9.2% 9.2% 7.6% 8.5%
Vestjysk Bank 6.2% 6.2% 5.9% 9.8%
Alm. Brand bank 8.2% 8.2% 8.0% 14.9%
Arbejdernes Landsbank 11.9% 11.9% 11.5% 9.0%
Saxo bank 12.5% 12.5% 11.8% 7.2%
Sparekassen Sjælland 15.6% 15.6% 15.2% 12.5%
Ringkjøbing Landbobank 17.1% 17.1% 18.5% 8.0%
Sparekassen Kronjylland 16.2% 16.2% 16.4% 9.8%
SDA 10.2% 10.2% 10.1% 9.3%
Source: Annual accounts and risk reports.
Note: Red number indicates breach with Basel III minimum requirements or individual solvency need. Blue number
indicates breach with Basel III requirements including capital conservation buffer of 2.5%.

Four out of ten banks in Group 2 will in Scenario 2 have total regulatory capital below their

respective solvency need. The results show that there is some variation within the group in terms

of capital levels. Sparekassen Sjælland, Ringkjøbing Landbobank and Sparekassen Kronjylland

have healthy capital levels, whereas the former four banks in table 6 are considerably less

capitalized.
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Table 7:MCIs’ capital ratios in Scenario 2
MCIs Scenario 2

CET1 Total Tier 1 capital Total capital Solvency need
Nordea Kredit 16.6% 16.6% 16.6% 9.0%
Realkredit Danmark 37.0% 37.0% 37.6% 10.3%
Nykredit Realkredit 14.0% 14.0% 14.0% 8.0%
Totalkredit 19.3% 19.3% 19.1% 12.1%
LR Realkredit 24.8% 24.8% 24.8% 3.0%
FIH Realkredit 30.1% 30.1% 30.1% 9.6%
DLR Kredit 6.7% 6.7% 6.7% 8.0%
BRFkredit 12.0% 12.0% 11.7% 8.7%
Source: Annual accounts and risk reports.
Note: Red number indicates breach with Basel III minimum requirements or individual solvency need. Blue number
indicates breach with Basel III requirements including capital conservation buffer of 2.5%.

Totalkredit is the only mortgage credit institution that sees a reduction in total capital in Scenario

2. Still the company has a comfortable capital level. The results reflect that subordinate capital

only makes up 1.6% of the sectors total regulatory capital (see table 8).

8.3.4 Summary of the scenario analysis
In this section I will summarize some of the findings from the Scenario analysis and supplement

the study with numbers from the consolidated banking groups. This way one gains further insight

on the impact of the enhanced capital requirements set out by the Basel Committee.

Table 8: Consolidated key figures.
Million DKK MCIs Group 1 Group 2 Group 3
Hybrid core capital 20,690 45,152 5,500 5,176
Hybrid Tier 2 capital -‐ -‐ 119 -‐
Subordinate debt capital 2,603 39,565 3,992 12,598
Total RWA (Basel II) 808,010 1,313,805 182,041 255,005
Total regulatory capital (Basel II) 161,287 434,498 28,385 53,547
Hybrid capital in percent of regulatory capital 12.8% 10.4% 19.8% 9.7%
Subordinate capital in percent of regulatory capital 1.6% 9.1% 14.1% 23.5%
Source: Calculations based on annual accounts and risk reports (see appendix 1). Numbers for Group 3 retrieved on
e-mail from Danmarks Nationalbank.
Note: Group 3 is based on Danmarks Nationalbanks’ definition of Group 3. It differs from FSAs grouping in that
banks taken over by the FSA are left out and that Saxo Bank is defined in Group 3 and not Group 2.



75

Table 8 gives us further impression of the impact of the Basel III enhancements. The credit

institutions in the four groups have in total issued DKK 76 billion of hybrid capital. Especially

the medium sized banks in Group 2 are vulnerable to the omission of hybrid capital as it makes

up close to 20% of their total regulatory capital. Furthermore, over 90% of their hybrid capital is

related to injections from Bank Package 2 (Danmarks Nationalbank, 2010c). From Group 1 only

Danske Bank and FIH Erhvervsbank received government hybrid capital of DKK 24 billion and

DKK 2 billion, respectively. From 2018 a total of DKK 43 billion in hybrid capital will be fully

excluded from regulatory capital. The remaining hybrid capital will most likely be gradually

phased out in various transitional arrangements. How much of the institutions’ subordinate

capital that will be phased out depends on the exact characteristics of the capital and the final

proposals from the Basel Committee. An analysis conducted by Danmarks Nationalbank (2011a)

on approximately 100 credit institutions revealed that the banks in groups 1-3 and the MCIs will

have to raise high quality capital of DKK 28 billion to meet the buffer requirements if all hybrid

capital and subordinate debt is phased out of regulatory capital. The small and medium sized

banks in Group 2 and Group 3 were estimated to need additional capital of DKK 11 billion

which equals 20% of the total capital base for the two groups (Danmarks Nationalbank, 2011a).

8.3.5 Impact of the leverage ratio
The leverage ratio is a positive contributor to limit the financial risk and to reduce pro-

cyclicality. However, it does have its limitations. Notably, the fact that the leverage ratio ignores

differences in risk exposures may create undesired incentives and be a source of competitive

disadvantage. This is especially true for Danish MCIs that are recognized by very low credit risk

exposure (Danmarks Nationalbank, 2010a). The leverage ratio will therefore penalize the MCIs

more than regular banks and may tempt the mortgage institutions to lend to more risky customers

to earn a higher return. The leverage ratio will have the same effect on banks that engage in safer

types of loans. The low-risk institutions can instead of moving to riskier activities increase

interest rates on their current loans and future engagements. However, this would most likely

cause the banks to lose their price sensitive customers. Because of these undesired effects there is

suggested that the leverage ratio should be adjusted according to the specific history and risk

profile of each institution (Danmarks Nationalbank, 2010a). Another reaction from the banks to

the leverage ratio may be to reduce off-balance sheet exposures as the activities are included in
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the calculation. This can reduce the institutions’ flexibility in trading derivatives which are tools

to hedge and reduce risk. It must be considered that the leverage ratio will not be enforced as a

requirement until 2018. In the mean time the Committee will observe the suitability of the ratio

and it might be subject to calibration.

8.4 Basel III is challenging for Danish credit institutions
Although most banks in the study comply with the new statutory requirements there is no doubt

that financial institutions will have to adapt to the Basel III framework and restructure their

balance sheets both in terms of acquiring more liquid assets and raising more capital and long-

term debt. In terms of capital the traditional deposit banks have to some extend started to prepare

for Basel III by raising more high quality capital. So far in 2011 there have been five stock issues

among Danish banks (see table 9). For example, the Danske Bank Group raised approximately

DKK 20 billion in equity in the spring of 2011 announcing that the proceeds would be used to

redeem government hybrid capital (Danmarks Nationalbank, 2011a).

Table 9: Stock issues among Danish banks.
Bank Issue date Proceeds (DKK million)
DAB Forthcoming 8001

Spar Lolland Forthcoming 2041

Østjysk Bank 26-May-11 60
Aarhus Lokalbank 24-Mar-11 102
Danske Bank 17-Mar-11 20 032
Fjordbank Mors 5-Jan-11 117
Alm. Brand Bank 3-Jan-11 662
Amagerbanken 17-Sep-10 898
Max Bank 29-Oct-10 104
Amagerbanken 21-Dec-09 333
Jyske Bank 11-Nov-09 1 188
Source: NASDAQ OMX and Bloomberg in Kirketerp and Nielsen (2011).

1 Maximum announced proceeds
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The banking sector in Denmark has increased its ratio of core capital since 2008 (see table 10).

However, the increase must be seen in relation to the government hybrid capital injected from

Bank Package 2 and the reduction of risk-weighted assets due to transitional arrangements from

Basel I to Basel II. The banking sector will therefore need to raise more high quality capital in

the following years. However, for Danish banks it can turn out to be both costly and difficult to

acquire enough capital. Especially investors might be reluctant to inject capital in banks due to

the low return on equity the recent years (see table 10).

Table 10: Core capital ratio and return on equity in Danish banking sector 2006-2010.
2006 2007 2008 2009 2010

Core capital ratio 8.75% 7.54% 9.34% 12.61% 13.39%
Return on equity 16.92% 14.43% -‐0.49 % -‐3.90 % 2.06%
Source: Danish FSA (2011b).
Note: Compromises banks in group 1-4 as defined by the Danish FSA.

The numbers in table 10 witness the unhealthy condition in the Danish banking sector and the

low return on equity the past three years will have considerable impact on the credit institutions’

access to capital and other funds. The extra costs of increased capital will most likely result in

higher borrowing costs for the banks’ customers. A study by Cosimano and Hakura (2011)

points out that for each percentage point in extra capital the Danish banks are required to hold,

the interest rate will increase with 0.19 percentage points. Of the most developed countries, only

banks in Ireland and Japan will have to increase their interest rates more than the Danish banks.

Because of the implicit government guarantees the smaller banks will have greater difficulties in

raising equity than the larger bank groups. Nevertheless, the resolution scheme under Bank

Package 3 is also demanding for the medium sized and larger banks. Especially Bank Package 3

makes the situation difficult for Danish banks in competition for funds as other European banks

are not subject to a similar resolution scheme. Considering that the entire European banking

sector will be placed under stricter liquidity and capital requirements the competition for funds

will be fierce. Foreign banks that are not subject to a resolution scheme will have a competitive

advantage over the Danish institutions in acquiring cheap funds. In the end the large and strong

banks may be able to offer better loan agreements to the Danish market and take significant

market shares from the domestic institutions.
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Danish institutions will also need to acquire more long-term debt and stable deposits when the

government guaranteed debt expires in 2013. However, unless the banks can improve their

financial strength and increase income they will have to pay high interest rates on the debt. The

smaller banking institutions are especially vulnerable to the expiry of government guaranteed

debt as they are virtually unable to fund themselves with foreign debt. For the smaller institutions

a solution can be to employ rating agencies to show financial strength and gain access to more

investors at lower costs. Another way to reach out to a broader investor base will be to

consolidate some of the small banks. Morsø Sparekasse and Morsø Bank merged in 2010 and

argued that the larger unit would have easier access to funding and capital injections and would

be better prepared to adapt to tighter regulation (Fjordbank Mors, 2011). The merger was

immediately followed by a stock issue to existing shareholders to increase the bank’s capital

base. Although consolidation increases the relative size of the institution and may contribute to

better access to capital it does not reduce funding deficits.
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9 Conclusion

In this thesis I have studied the Basel frameworks and gained particular insight in to the Basel III

framework. Since the new liquidity and capital standards were released as late as December 2010

I found it interesting and relevant to make a quantitative assessment of Danish credit institutions’

ability to comply with the Basel Committee’s proposals.

The liquidity requirements were not possible to assess on individual banks. However, the study

reveals that the Basel Accord can cause a reduction in Danish credit institutions’ liquidity by up

to DKK 650 billion. This reduction is tied to the unfavorable treatment of mortgage bonds as

liquid assets. The mortgage bond market is important for the Danish economy and of significant

size and the classification of mortgage bonds as less liquid is therefore highly unfavorable for

banks and mortgage institutions. Moreover, the analysis shows that the credit institutions need to

restructure their balance sheets and change the maturity structure of their liabilities and issued

bonds. In the end it can be expected that there will be more expensive to finance activities.

Furthermore, the institutions’ flexibility in obtaining funds will be reduced.

The quantitative assessment of the ability to comply with the capital requirements reveals that

the majority of the banks in the study are sufficiently capitalized. However, capital levels will be

reduced as most institutions include hybrid capital and subordinate debt in their capital base.

Most critical is the government capital of DKK 43 billion that will be phased out from regulatory

capital. For other types of hybrid and subordinate capital there is still some uncertainty on the

eligibility as regulatory capital. Nevertheless, there is no doubt that credit institutions will have

lower capital levels with the new Basel rules effective. How much additional capital the

institutions need to raise will to some extend depend on individual solvency needs and own

capital targets. Moreover, external investors and rating agencies may require the banks to hold

capital levels that are higher than the requirements set out by the Committee.
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It should be noted that the analysis is based on the Basel framework as it was presented in

December 2010. The real impact on Danish credit institutions will first be revealed when the EU

has published its own capital directives. Moreover, the Basel Committee has announced that the

framework is subject to calibration. Credit institutions should anyway prepare for stricter

legislation and start to consider ways to comply with capital and liquidity requirements.
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11 Appendix

Appendix 1
Jyske Bank Basel II Danske Bank Basel II
Million DKK Scenario 1 Scenario 2 Million DKK Scenario 1 Scenario 2
Tire 1 capital Tire 1 capital
Core capital after deductions 12 742 12 742 12 742 Core capital after deductions 82 806 82 806 82 806
Hybrid core capital 1 644 - - Hybrid core capital 39 985 - -
Common Equity Tier 1 after deductions 14 386 12 742 12 742 Common Equity Tier 1 after deductions 122 791 82 806 82 806
Additional Tier 1 capital - - - Additional Tier 1 capital - - -
Total Tier 1 capital after deductions 14 386 12 742 12 742 Total Tier 1 capital after deductions 122 791 82 806 82 806

Tier 2 capital Tier 2 capital
Subordinated debt 1 613 1 613 - Subordinated debt 24 503 24 503 -
Revaluation reserves 252 252 252 Revaluation of real property 675 675 675
Deductions (87) (87) (87) Deductions (2 477) (2 477) (2 477)
Total Tier 2 capital after deductions 1 778 1 778 165 Total Tier 2 capital after deductions 22 701 22 701 (1 802)

Total regulatory capital 16 164 14 520 12 907 Total regulatory capital 145 492 105 507 81 004

Risk-weighted assets (RWA) 108 165 108 165 108 165 RWA 664 802 664 802 664 802

CET1 to RWA ratio 13,3% 11,8% 11,8% CET1 to RWA ratio 18,5% 12,5% 12,5%
Tier 1 to RWA ratio 13,3% 11,8% 11,8% Tier 1 to RWA ratio 18,5% 12,5% 12,5%
Total capital to RWA ratio 14,9% 13,4% 11,9% Total capital to RWA ratio 21,9% 15,9% 12,2%

Individual solvency need 9,4% 9,4% 9,4% Individual solvency need 11,4% 11,4% 11,4%
Adequat capital base 10 168 10 168 10 168 Adequate capital base 75 787 75 787 75 787
Capital buffer 5 996 4 352 2 739 Capital buffer 69 705 29 720 5 217

Total assets 224 106 Total assets 2 227 331
Owners equity 13 320 Owners equity 105 956
Return on equity before tax 5,9% Return on equity before tax 6,5%
Return on equity after tax 4,2% Return on equity after tax 4,1%

Basel III Basel III
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Nordea Bank Danmark Basel II Sydbank Group Basel II
Million DKK Scenario 1 Scenario 2 Million DKK Scenario 1 Scenario 2
Tier 1 capital Tier 1 capital
Core Capital after deductions 26 711 26 711 26 711 Core capital after deductions 9 175 9 175 9 175
Hybrid core capital - - - Hybrid core capital 1 384 - -
Common Equity Tier 1 after deductions 26 711 26 711 26 711 Common Equity Tier 1 after deductions 10 559 9 175 9 175
Additional Tier 1 capital - - - Additional Tier 1 capital - - -
Total Tier 1 capital after deductions 26 711 26 711 26 711 Total Tier 1 capital after deductions 10 559 9 175 9 175

Tier 2 capital Tier 2 capital
Subordinate loan capital 9 504 9 504 - Subordinated loan capital 945 945 -
Other additional own funds 20 20 20 Revaluation reserves 110 110 110
Deductions 317 317 317 Deductions (285) (285) (285)
Total Tier 2 capital after deductions 9 841 9 841 337 Total Tier 2 capital after deductions 770 770 (175)

Total regulatory capital 36 552 36 552 27 048 Total regulatory capital 11 329 9 945 9 000

RWA 304 554 304 554 304 554 RWA 73 716 73 716 73 716

CET1 to RWA ratio 8,8% 8,8% 8,8% CET1 to RWA ratio 14,3% 12,4% 12,4%
Tier 1 to RWA ratio 8,8% 8,8% 8,8% Tier 1 to RWA ratio 14,3% 12,4% 12,4%
Total capital to RWA ratio 12,0% 12,0% 8,9% Total capital to RWA ratio 15,4% 13,5% 12,2%

Individual solvency need 10,5% 10,5% 10,5% Individual solvency need 9,6% 9,6% 9,6%
Adequate capital base 31 978 31 978 31 978 Adequate capital base 7 077 7 077 7 077
Capital buffer 4 574 4 574 (4 930) Capital buffer 4 252 2 868 1 923

Total assets 892 261 Total assets 150 843
Owners equity 23 631 Total equity 9 554
Return on equity before tax 14,4% Return on equity before tax 6,0%
Return on equity after tax 11,0% Return on equity after tax 4,4%

Basel III Basel III
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FIH Erhvervsbank Basel II Nykredit Bank Basel II
Million DKK Scenario 1 Scenario 2 Million DKK Scenario 1 Scenario 2
Tier 1 capital Tier 1 capital
Core capital after deductions 8 459 8 459 8 459 Core capital after deductions 13 530 13 530 13 530
Hybrid core capital 1 900 - - Hybrid core capital 239 - -
Common Equity Tier 1 after deductions 10 359 8 459 8 459 Common Equity Tier 1 after deductions 13 769 13 530 13 530
Additional Tier 1 capital - - - Additional Tier 1 capital - -
Total Tier 1 capital after dedctions 10 359 8 459 8 459 Total Tier 1 capital after dedctions 13 769 13 530 13 530

Tier 2 capital Tier 2 capital
Subordinated loan capital 2 426 2 426 - Subordinated loan capital 574 574 -
Revaluation reserves 1 1 1 Difference in expected loss and accounting loss 149 149 149
Deductions (807) (807) (807) Deductions (85) (85) (85)
Total Tier 2 capital after deductions 1 620 1 620 (806) Total Tier 2 capital after deductions 638 638 64

Total regulatory capital 11 979 10 079 7 653 Total regulatory capital 14 407 14 168 13 594

RWA 70 514 70 514 70 514 RWA 92 054 92 054 92 054

CET1 to RWA ratio 14,7% 12,0% 12,0% CET1 to RWA ratio 15,0% 14,7% 14,7%
Tier 1 to RWA ratio 14,7% 12,0% 12,0% Tier 1 to RWA ratio 15,0% 14,7% 14,7%
Total capital to RWA ratio 17,0% 14,3% 10,9% Total capital to RWA ratio 15,7% 15,4% 14,8%

Individual solvency need 9,5% 9,5% 9,5% Individual solvency need 8,9% 8,9% 8,9%
Adequate capital base 6 699 6 699 6 699 Adequate capital base 8 193 8 193 8 193
Capital buffer 5 280 3 380 954 Capital buffer 6 214 5 975 5 401

Total assets 131 547 Total assets 210 413
Total equity 8 550 Total equity 13 769
Return on equity before tax 3,3% Return on equity before tax 3,9%
Return on equity after tax 6,5% Return on equity after tax 3,0%

Basel IIIBasel III
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Sparbank Basel II Spar Nord Bank Basel II
Million DKK Scenario 1 Scenario 2 Million DKK Scenario 1 Scenario 2
Tier 1 capital Tier 1 capital
Core capital after deductions 1 163 1 163 1 163 Core capital after deductions 4 076 4 076 4 076
Hybrid Core capital 626 - - Hybrid core capital 1 670 - -
Common Equity Tier 1 after deductions 1 789 1 163 1 163 Common Equity Tier 1 after deductions 5 746 4 076 4 076
Additional Tier 1 capital - - - Additional Tier 1 capital - - -
Total Tier 1 capital after deductions 1 789 1 163 1 163 Total Tier 1 capital after deductions 5 746 4 076 4 076

Tier 2 capital Tier 2 capital
Subordinate loan capital 258 258 - Subordinated debt 808 808 -
Hybrid core capital 54 - - Revaluation reserves 65 65 65
Deductions - - - Deductions (768) (768) (768)

Total Tier 2 capital after deductions 312 258 - Total Tier 2 capital after deductions 105 105 (703)

Total regulatory capital 2 101 1 421 1 163 Total regulatory capital 5 851 4 181 3 373

RWA 12 648 12 648 12 648 RWA 44 155 44 155 44 155

CET1 to RWA ratio 14,1% 9,2% 9,2% CET1 to RWA ratio 13,0% 9,2% 9,2%
Tier 1 to RWA ratio 14,1% 9,2% 9,2% Tier 1 to RWA ratio 13,0% 9,2% 9,2%
Total capital to RWA ratio 16,6% 11,2% 9,2% Total capital to RWA ratio 13,3% 9,5% 7,6%

Individual solvency need 10,6% 10,6% 10,6% Individual solvency need 8,5% 8,5% 8,5%
Adequate capital base 1 341 1 341 1 341 Adequate capital base 3 753 3 753 3 753
Capital buffer 760 80 (178) Capital buffer 2 098 428 (380)

Total assets 15 104 Total assets 66 414
Owners equity 1 264 Owners equity 4 375
Return on equity before tax 2,4% Return on equity before tax 3,2%
Return on equity after tax 1,4% Return on equity after tax 2,5%

Basel III Basel III
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Vestjysk Bank Basel II Alm. Brand Bank Basel II
Million DKK Scenario 1 Scenario 2 Million DKK Scenario 1 Scenario 2
Tier 1 capital Tier 1 capital
Core capital after deductions 1 733 1 733 1 733 Core capital after deductions 1 169 1 169 1 169
Hybrid core capital 1 485 - - Hybrid core capital 1 029 - -
Common Equity Tier 1 after deductions 3 218 1 733 1 733 Common Equity Tier 1 after deductions 2 198 1 169 1 169
Additional Tier 1 capital - - - Additional Tier 1 capital - - -
Total Tier 1 capital after deductions 3 218 1 733 1 733 Total Tier 1 capital after deductions 2 198 1 169 1 169

Tier 2 capital Tier 2 capital
Subordinated loan capital 619 619 - Subordinated debt 400 400 -
Revaluation reserves 31 31 31 Revaluation reserves - - -
Hybrid capital 65 - - Deductions (25) (25) (25)
Deductions (107) (107) (107)
Total Tier 2 capital after deductions 608 543 (76) Total Tier 2 capital after deductions 375 375 (25)

Total regulatory capital 3 826 2 276 1 657 Total regulatory capital 2 573 1 544 1 144

RWA 27 987 27 987 27 987 RWA 14 342 14 342 14 342

CET1 to RWA ratio 11,5% 6,2% 6,2% CET1 to RWA ratio 15,3% 8,2% 8,2%
Tier 1 to RWA 11,5% 6,2% 6,2% Tier 1 to RWA 15,3% 8,2% 8,2%
Total capital to RWA 13,7% 8,1% 5,9% Total capital to RWA 17,9% 10,8% 8,0%

Individual solvency need 9,8% 9,8% 9,8% Individual solvency need 14,9% 14,9% 14,9%
Adequate capital base 2 743 2 743 2 743 Adequate capital base 2 137 2 137 2 137
Capital buffer 1 083 (467) (1 086) Capital buffer 436 (593) (993)

Total assets 33 577 Total assets 24 587
Owners equity 2 171 Owners equity 1 564
Return on equity before tax 0,4% Return on equity before tax -80,7%
Return on equity after tax 0,3% Return on equity after tax -60,1%

Basel III Basel III
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Arbejdernes Lansbank Basel II Saxo Bank Basel II
Million DKK Scenario 1 Scenario 2 Million DKK Scenario 1 Scenario 2
Tier 1 capital Tier 1 capital
Core capital after deductions 2 621 2 621 2 621 Core capital after deductions 1 253 1 253 1 253
Hybrid core capital - - - Hybrid core capital - - -
Common Equity Tier 1 after deductions 2 621 2 621 2 621 Common Equity Tier 1 after deductions 1 253 1 253 1 253
Additional Tier 1 capital - - - Additional Tier 1 capital - - -
Total Tier 1 capital after deductions 2 621 2 621 2 621 Total Tier 1 capital after deductions 1 253 1 253 1 253

Tier 2 capital Tier 2 capital
Subordinate debt 328 328 - Subordinate debt 354 354 -
Revaluation reserves 161 161 161 Revaluation reserves - - -
Deductions (250) (250) (250) Deductions (70) (70) (70)

Total Tier 2 capital after deductions 239 239 (89) Total Tier 2 capital after deductions 284 284 (70)

Total regulatory capital 2 860 2 860 2 532 Total regulatory capital 1 537 1 537 1 183

RWA 22 018 22 018 22 018 RWA 9 990 9 990 9 990

CET1 to RWA ratio 11,9% 11,9% 11,9% CET1 to RWA ratio 12,5% 12,5% 12,5%
Tier 1 to RWA 11,9% 11,9% 11,9% Tier 1 to RWA 12,5% 12,5% 12,5%
Total capital to RWA 13,0% 13,0% 11,5% Total capital to RWA 15,4% 15,4% 11,8%

Individual solvency need 9,0% 9,0% 9,0% Individual solvency need 7,2% 7,2% 7,2%
Adequate capital base 1 982 1 982 1 982 Adequate capital base 717 717 717
Capital buffer 878 878 550 Capital buffer 820 820 466

Total assets 32 344 Total assets 17 245
Owners equity 3 118 Owners equity 2 870
Return on equity before tax 4,0% Return on equity before tax 33,2%
Return on equity after tax 4,4% Return on equity after tax 24,8%

Basel IIIBasel III
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Sparekassen Sjælland Basel II Ringkjøbing Landbobank Basel II
Million DKK Scenario 1 Scenario 2 Million DKK Scenario 1 Scenario 2
Tier 1 capital Tier 1 capital
Core capital after deductions 1 985 1 985 1 985 Core capital after deductions 2 251 2 251 2 251
Hybrid core capital 92 - - Hybrid core capital 200 - -
Common Equity Tier 1 after deductions 2 077 1 985 1 985 Common Equity Tier 1 after deductions 2 451 2 251 2 251
Additional Tier 1 capital - - Additional Tier 1 capital - - -
Total Tier 1 capital after deductions 2 077 1 985 1 985 Total Tier 1 capital after deductions 2 451 2 251 2 251

Tier 2 capital Tier 2 capital
Subordinated capital 728 728 - Subordinated Debt 492 492 -
Revaluation reserves 20 20 20 Revaluation reserves 176 176 176
Deductions (70) (70) (70) Deductions - - -

Total Tier 2 capital after deductions 678 678 (50) Total Tier 2 capital after deductions 668 668 176

Total regulatory capital 2 755 2 663 1 935 Total regulatory capital 3 119 2 919 2 427

RWA 12 716 12 716 12 716 RWA 13 148 13 148 13 148

CET1 to RWA ratio 16,3% 15,6% 15,6% CET1 to RWA ratio 18,6% 17,1% 17,1%
Tier 1 to RWA 16,3% 15,6% 15,6% Tier 1 to RWA 18,6% 17,1% 17,1%
Total capital to RWA 21,7% 20,9% 15,2% Total capital to RWA 23,7% 22,2% 18,5%

Individual solvency need 12,5% 12,5% 12,5% Individual solvency need 8,0% 8,0% 8,0%
Adequate capital base 1 586 1 586 1 586 Adequate capital base 1 052 1 052 1 052
Capital buffer 1 169 1 077 349 Capital buffer 2 067 1 867 1 375

Total assets 15 312 Total assets 18 247
Owners equity 2 029 Owners equity 2 312
Return on equity before tax 1,30 % Return on equity before tax 15,5%
Return on equity after tax 0,90 % Return on equity after tax 11,8%

Basel IIIBasel III
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Sparekassen Kronjylland Basel II SDA Basel II
Million DKK Scenario 1 Scenario 2 Million DKK Scenario 1 Scenario 2
Tier 1 capital Tier 1 capital
Core capital after deductions 2 063 2 063 2 063 Core capital after deductions 1 257 1 257 1 257
Hybrid core capital - - - Hybrid core capital 398 - -
Common Equity Tier 1 after deductions 2 063 2 063 2 063 Common Equity Tier 1 after deductions 1 655 1 257 1 257
Additional Tier 1 capital - - - Additional Tier 1 capital - - -
Total Tier 1 capital after deductions 2 063 2 063 2 063 Total Tier 1 capital after deductions 1 655 1 257 1 257

Tier 2 capital Tier 2 capital
Subordinated debt 5 5 - Subordinated debt - - -
Revaluation reserves 9 9 9 Revaluation reserves 4 4 4
Deductions 24 24 24 Deductions (22) (22) (22)

Total Tier 2 capital after deductions 38 38 33 Total Tier 2 capital after deductions (18) (18) (18)

Total regulatory capital 2 101 2 101 2 096 Total regulatory capital 1 637 1 239 1 239

RWA 12 770 12 770 12 770 RWA 12 267 12 267 12 267

CET1 to RWA ratio 16,2% 16,2% 16,2% CET1 to RWA ratio 13,5% 10,2% 10,2%
Tier 1 to RWA 16,2% 16,2% 16,2% Tier 1 to RWA 13,5% 10,2% 10,2%
Total capital to RWA 16,5% 16,5% 16,4% Total capital to RWA 13,3% 10,1% 10,1%

Individual solvency need 9,8% 9,8% 9,8% Individual solvency need 9,3% 9,3% 9,3%
Adequate capital base 1 251 1 251 1 251 Adequate capital base 1 141 1 141 1 141
Capital buffer 850 850 845 Capital Buffer 496 98 98

Total assets 14 933 Total assets 13 586
Owners equity 2 198 Owners equity 1 437
Return on equity before tax 0,6% Return on equity before tax -17,7%
Return on equity after tax 0,5% Return on equity after tax -12,1%

Basel III Basel III
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Nordea Kredit Basel II Realkredit Danmark Basel II
Million DKK Scenario 1 Scenario 2 Million DKK Scenario 1 Scenario 2
Tier 1 capital Tier 1 capital
Core capital after deductions 13 536 13 536 13 536 Core capital after deductions 42 700 42 700 42 700
Hybrid capital - - - Hybrid capital 2 061 - -
Common Equity Tier 1 after deductions 13 536 13 536 13 536 Common Equity Tier 1 after deductions 44 761 42 700 42 700
Additional Tier 1 capital - - - Additional Tier 1 capital - - 1,00
Total Tier 1 capital 13 536 13 536 13 536 Total Tier 1 capital 44 761 42 700 42 701

Tier 2 capital Tier 2 capital
Subordinate loan capital - - - Reserves 58 58 58
Deductions - - - Revaluation reserves 48 48 48

Differences between exp loss and impairment charges 559 559 559
Deductions - - -

Total Tier 2 capital after deductions - - - Total Tier 2 capital after deductions 665 665 665

Total regulatory capital 13 536 13 536 13 536 Total regulatory capital 45 426 43 365 43 366

RWA 81 756 81 756 81 756 RWA 115 405 115 405 115 405

CET1 to RWA ratio 16,6% 16,6% 16,6% CET1 to RWA ratio 38,8% 37,0% 37,0%
Tier 1 to RWA ratio 16,6% 16,6% 16,6% Tier 1 to RWA ratio 38,8% 37,0% 37,0%
Total capital to RWA ratio 16,6% 16,6% 16,6% Total capital to RWA ratio 39,4% 37,6% 37,6%

Individual solvency need 9,0 % 9,0 % 9,0 % Individual solvency need 22,0 % 10,3 % 10,3 %
Adequat capital base 7 358 7 358 7 358 Adequate capital base 25 389 11 887 11 887
Capital buffer 6 178 6 178 6 178 Capital buffer 20 037 31 478 31 479

Total assets 356 181 Total assets 757 438
Owners equity 15 002 Owners equity 42 748
Return on equity before tax 6,4% Return on equity before tax 6,4%
Return on equity after tax 4,8% Return on equity after tax 4,8%

Basel III Basel III
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Nykredit Realkredit Basel II Totalkredit Basel II
Million DKK Scenario 1 Scenario 2 Million DKK Scenario 1 Scenario 2
Tier 1 capital Tier 1 capital
Core capital after deductions 48 415 48 415 48 415 Core capital after deductions 13 168 13 168 13 168
Hybrid capital 10 805 - - Hybrid capital - - -
Common Equity Tier 1 after deductions 59 220 48 415 48 415 Common Equity Tier 1 after deductions 13 168 13 168 13 168
Additional Tier 1 capital - - 1,00 Additional Tier 1 capital - - -
Total Tier 1 capital 59 220 48 415 48 416 Total Tier 1 capital 13 168 13 168 13 168

Tier 2 capital Tier 2 capital
Subordinate debt - - - Subordinate debt 2 600 2 600 -
Revaluation reserves 57 57 57 Revaluation reserves - - -
Deductions (57) (57) (57) Deductions (87) (87) (87)

Total Tier 2 capital after deductions - - - Total Tier 2 capital after deductions 2 513 2 513 (87)

Total regulatory capital 59 220 48 415 48 416 Total regulatory capital 15 681 15 681 13 081

RWA 345 467 345 467 345 467 RWA 68 367 68 367 68 367

CET1 to RWA ratio 17,1% 14,0% 14,0% CET1 to RWA ratio 19,3% 19,3% 19,3%
Tier 1 to RWA ratio 17,1% 14,0% 14,0% Tier 1 to RWA ratio 19,3% 19,3% 19,3%
Total capital to RWA ratio 17,1% 14,0% 14,0% Total capital to RWA ratio 22,9% 22,9% 19,1%

Individual solvency need 8,0 % 8,0 % 8,0 % Individual solvency need 12,1% 12,1% 12,1%
Adequate capital base 27 637 27 637 27 637 Adequate capital base 8 272 8 272 8 272
Capital buffer 31 583 20 778 20 779 Capital buffer 7 409 7 409 4 809

Total assets 1 101 443 Total assets 560 391
Owners equity 55 320 Owners equity 13 256
Return on equity before tax 8,5% Return on equity before tax 9,2%
Return on equity after tax 7,7% Return on equity after tax 6,9%

Basel IIIBasel III
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LR Realkredit Basel II FIH Realkredit Basel II
Million DKK Scenario 1 Scenario 2 Million DKK Scenario 1 Scenario 2
Tier 1 capital Tier 1 capital
Core capital after deductions 3 214 3 214 3 214 Core capital after deductions 116 116 116
Hybrid capital - - - Hybrid capital - - -
Common Equity Tier 1 after deductions 3 214 3 214 3 214 Common Equity Tier 1 after deductions 116 116 116
Additional Tier 1 capital - - - Additional Tier 1 capital - - -
Total Tier 1 capital 3 214 3 214 3 214 Total Tier 1 capital 116 116 116

Tier 2 capital Tier 2 capital
Subordinate debt - - - Subordinate debt - - -
Revaluation reserves - - - Revaluation reserves - - -
Deductions - - - Deductions - - -

Total Tier 2 capital after deductions 3 214 3 214 3 214 Total Tier 2 capital after deductions - - -

Total regulatory capital 3 214 3 214 3 214 Total regulatory capital 116 116 116

RWA 12 939 12 939 12 939 RWA 386 386 386

CET1 to RWA ratio 24,8% 24,8% 24,8% CET1 to RWA ratio 30,1% 30,1% 30,1%
Tier 1 to RWA ratio 24,8% 24,8% 24,8% Tier 1 to RWA ratio 30,1% 30,1% 30,1%
Total capital to RWA ratio 24,8% 24,8% 24,8% Total capital to RWA ratio 30,1% 30,1% 30,1%

Individual Solvency need 2009 3,0% 3,0% 3,0% Individual solvency need 9,6% 9,6% 9,6%
Adequate capital base 388 388 388 Adequate capital base 37 37 37
Capital buffer 2 826 2 826 2 826 Capital buffer 79 79 79

Total assets 13 635 Total assets 536
Owners equity 3 424 Owners equity 116
Return on equity before tax 6,6% Return on equity before tax 4,2%
Return on equity after tax 4,9% Return on equity after tax 3,2%

Basel IIIBasel III
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DLR Kredit Basel II BRFkredit Basel II
Million DKK Scenario 1 Scenario 2 Million DKK Scenario 1 Scenario 2
Tier 1 capital Tier 1 capital
Core capital after deductions 7 086 7 086 7 086 Core capital after deductions 9 408 9 408 9 408
Hybrid capital 5 607 - - Hybrid capital 2 217 - -
Common Equity Tier 1 after deductions 12 693 7 086 7 086 Common Equity Tier 1 after deductions 11 625 9 408 9 408
Additional Tier 1 capital - - - Additional Tier 1 capital - - -
Total Tier 1 capital 12 693 7 086 7 086 Total Tier 1 capital 11 625 9 408 9 408

Tier 2 capital Tier 2 capital
Subordinate debt - - - Subordinate capital 3 3 -
Revaluation reserves 24 24 24 Revaluation reserves 6 6 6
Deductions - - - Deductions (257) (257) (257)

Total Tier 2 capital after deductions 24 24 24 Total Tier 2 capital after deductions (248) (248) (251)

Total regulatory capital 12 717 7 110 7 110 Total regulatory capital 11 377 9 160 9 157

RWA 105 545 105 545 105 545 RWA 78 145 78 145 78 145

CET1 to RWA ratio 12,0% 6,7% 6,7% CET1 to RWA ratio 14,9% 12,0% 12,0%
Tier 1 to RWA ratio 12,0% 6,7% 6,7% Tier 1 to RWA ratio 14,9% 12,0% 12,0%
Total capital to RWA ratio 12,0% 6,7% 6,7% Total capital to RWA ratio 14,6% 11,7% 11,7%

Individual solvency need 8,0% 8,0% 8,0% Individual solvency need 8,7% 8,7% 8,7%
Adequate capital base 8 444 8 444 8 444 Adequate capital base 6 799 6 799 6 799
Capital buffer 4 274 (1 333) (1 333) Capital buffer 4 578 2 361 2 358

Total assets 144 532 Total assets 226 256
Owners equity 7 112 Owners equity 9 742
Return on equity before tax 4,9% Return on equity before tax 0,2%
Return on equity after tax 3,7% Return on equity after tax 0,1%

Basel IIIBasel III


