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Executive Summary 
The aim of this paper is to investigate how Danish banks managed the recent 

economic downturn (2007-2008) taking into account that Basel II, the new capital 

regulation, poses some constrains to the banks’ risk capital. 

 

In order to specify the scope of the research, three distinct research questions were 

formulated. The first question was related to the reasons for why Basel II is 

magnifying the banking sectors pro-cyclicality as well as how the solvency of the 

Danish banks has been affected in the recent economic downturn. The second 

question was about the reasons for different impact on banks’ solvency. The third 

research question addressed how the capital regulation of banks could be improved.  

 

For the explicit purpose of current research a study of 14 large and medium-sized 

Danish banks was conducted. In order to determine the downturn pro-cyclicality 

effect on banks’ solvency the model that encompassed 17 financial indicators was 

used. To explain the difference in the downturn effect the six-factor framework was 

employed. More theoretical analysis was conducted in order to explain why banking 

industry is inherently pro-cyclical and how Basel II magnifies this cyclicality.  

 

Data was gathered from both primary and secondary resources. Primary sources 

included banks’ annual reports and risk reports, records of Statistics Denmark, legal 

documents, international agreements and conventions. Secondary sources were 

gathered from local supervisory authorities (Danish FSA), Central Bank of Denmark, 

OECD, Orbis database, journals, books and existing research documents. 

 

Analysis identified few reasons, why banks are inherently pro-cyclical. First, banks’ 

business model is inherently pro-cyclical - they provide credit to the customers whose 

credit quality is depending on the general economic cycle. Second, since very large 

losses are extremely infrequent events, banks economic capital models may have been 

unable to take them into consideration when calculating the risk capital required for 

unexpected losses. 

 

It was also found that Basel II magnifies the industry’s pro-cyclicality, because it 

introduces closer alignment between the actual risk and capital adequacy. It was 
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concluded that the more accurately the value, and relative risk, of each bank is 

measured at any point of time, the greater will be the pro-cyclicality of the prudential 

regime. Thus Basel II will be more pro-cyclical than Base I, advanced IRB more than 

foundation IRB, and IRB more than standard approach.  

 

The model determined that the standard banks in the sample (medium sized Danish 

banks) seemed to be more negatively affected by the downturn pro-cyclicality effect 

than IRB banks, which is somewhat contradictory to the general Basel II pro-

cyclicality critique. 7 out of 9 standard banks covered in the study had significantly 

deteriorated solvency in 2008. One reason for this inconsistency could be that large 

banks have more sophisticated methods and models to calculate both expected and 

unexpected losses. Another reason may be that IRB banks benefited more due to the 

implementation of Basel II than standard banks, because they could lower their risk 

weighted capital more than standard banks. 

 

The deterioration of profitability from 2006 to 2008 and the asset quality (indicated in 

2008 impairment losses) seem to be part of the reasons for difference in the downturn 

pro-cyclicality impact. Four out of seven banks, whose solvency suffered most, had 

both severe decreases in their profitability and high impairment losses in 2008. High 

exposure to the real estate sector (property management business) and the relatively 

higher exposure to the corporate sector have in case of some banks also contributed to 

the severe negative solvency impact. The higher exposure to the financial institutions 

has in some cases too exaggerated the negative downturn effect.  

 

Two main solutions to how to improve the capital regulation were analyzed: extra 

capital buffers and time varying levels of risk curves. It was concluded that both could 

help to mitigate the pro-cyclicality in the sector, but regulators must carefully weigh 

the advantages and disadvantages of each measure, and be aware of that the more 

complex capital regulation is also more costly to supervise. 
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Part 1 - Introduction 

1.1. Relevance of the subject area 
Banks’ role in the current economic crises has lately been much debated in the media 

both in Denmark and abroad.  Once again many are questioning the banks’ ability and 

incentives to measure the risks appropriately. Banks are accused of being greedy and 

short term oriented when they during the boom period fed the housing bubble with lax 

lending and credit risk management and inadequate risk models.  Now they are also 

blamed for exacerbating the economic downturn because they despite various 

government support packages are not providing enough funds, even to the profitable 

and healthy projects.  

 

This pro-cyclical behavior is inherent to the banking industry and has been 

historically observed in the past macroeconomic cycles. Bliss and Kaufmann (2002) 

define the pro-cyclicality in banking as the tendency of bank assets to expand and 

contract more than proportionately with expansions and contradictions in the 

economy. Many believe that as from January 1st 2007, banks in European Union (EU) 

must deal with additional source of pro-cyclicality, namely the Basel II capital 

adequacy regulation. But for some reason, there has not been much discussion in 

Danish media about the role of Basel II regarding recent developments in the Danish 

banking sector. 

 

In the EU one of the latest and most important regulatory improvements has been the 

Capital Requirement Directive (CRD), which is in effect from January 1st 2007 

(though with a transition period until 2008/2010). CRD is based on Basel II and sets 

the minimum capital requirements for credit institutions and investment firms in EU 

in order to ensure sufficient solvency and limit risk-taking incentives of banks.  

 

The aim of this paper is to investigate how Danish banks have managed the recent 

economic downturn taking into account that Basel II poses some constrains to the 

banks’ risk capital. The focus will be on analyzing the pro-cyclicality effect 

(including both inherent and Basel II related) on the bank’s risk capital.  
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In the heart of the Basel II pro-cyclicality critique is the notion that new regulation 

makes the solvency of banks highly dependent on the credit rating of banks’ 

customers. Thus, in the current macroeconomic recession Danish banks’ solvency can 

be worsen not because of write-offs of bad loans or additional lending activities, but 

simply because of worsened credit rating on customers of the banks.  

 

In addition, it probably has been difficult for banks to estimate the creditworthiness of 

their customers because of the lack of loss data, very little experience with new Basel 

II rules and because the statistical models they use have not yet been tried out in the 

crisis situation. All this makes it extremely difficult for banks to estimate the level of 

capital they need to hold against unexpected losses. It can therefore be assumed that 

the implementation of Basel II in the end of the macroeconomic expansion period in 

Denmark has had quite significant impact on the solvency of Danish banks. 

1.2. Problem formulation 
Current paper wants to investigate, how Danish banks are complying with the 

economic downturn combined with new Basel II regime, which poses additional 

cyclicality to banks’ risk capital. Recent events have shown that even though barely 

no bank has been unaffected by the financial crisis and the economic recession, some 

banks seem to manage the crisis better than others. I would like to investigate the 

reasons behind this phenomenon by conducting an empirical study covering 14 large 

and medium-sized Danish banks and focusing on the pro-cyclicality effect on the 

banks’ risk capital. I have identified three research questions to be studied in this 

paper: 

1. How and why Basel II is magnifying the pro-cyclicality in the banking 

sector? How has the claimed pro-cyclicality effect affected the solvency of 

large and medium sized Danish banks in the current economic downturn 

(2007-2008)? 

2. Why is the solvency of some banks affected more by the general economic 

downturn than the solvency of other banks?  

3. How can the capital regulation of banks be improved in order to mitigate the 

pro-cyclicality in the banking sector? 
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Pro-cyclicality effect should here be understood as the increase in banking sector’s 

pro-cyclicality due to the implementation of Basel II. It must be stressed that the 

purpose of this paper is not to measure the size of the additional cyclicality that Basel 

II has introduced to the banking industry. The intention is rather to analyze how and 

why Basel II is magnifying the pro-cyclicality in the sector, and then taking this 

higher pro-cyclicality as given, analyze why some banks have been more vulnerable 

in the current crisis than others. Based on this analysis, paper then ends with 

examining how the capital regulation could be designed in order to mitigate the 

banking sector’s pro-cyclicality. 

1.3. Methodology 

1.3.1. Research design 
The research paper is divided into five main parts. Part 1 is the the Introduction, 

where the relevance of the subject area is described, the problem formulation is stated 

and the methodology is discussed. Part 2 is the Literature review, giving an overview 

of the existing research in the Basel II pro-cyclicality field.  

 

Part 3 – Analysis – is divided into four sections. Section 3.1. analyses aspects of 

banks’ capital management practice, including the capital structure, economic capital 

framework, and economic capital models for credit risk. This part of the analysis 

provides insights into why banks are inherently pro-cyclical. Section 3.2. examines 

the purpose of capital regulation and provides an overview of the main features of the 

new Basel II regulation, thereby aiming to answer how and why the new regulation 

adds pro-cyclicality into the banking system.  

 

Section 3.3. is the study of 14 Danish banks, where first the general trends in the 

industry are given, followed by the analysis of the downturn pro-cyclicality impact on 

banks’ solvency. The purpose of this section is therefore to find answers to the 

questions, how the pro-cyclicality effect has affected the solvency of large and 

medium sized Danish banks; and why the solvency of some Danish banks is affected 

more in the current economic recession than the solvency of other banks. Section 3.4. 

is the Evaluation, where the results of the different sections of the analysis are 

combined. Part 4, which is based on the analysis part, gathers some suggestions for 

regulatory improvements, providing thereby answers to the third research question. 
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Part 5 is the Conculsion for the whole paper. The research design of the paper is 

presented in Figure 1. 

 

Figure 1: Research design 

Source: Author’s own creation (2009) 
 

1.3.2. Theories, models, frameworks 
Current paper takes use of inductive research approach, as the point of departure is 

taken from the formulated research question. It is not the purpose of this project to try 
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employed in explaining the aspects of bank’s capital management (e.g. economic 

capital framework, VAR, Black-Scholes-Merton framework, Moody’s KMV model) 

and when analyzing the purpose of capital regulation (division of financial sector 

regulation, Basel II Accord).  

 

In order to determine the downturn pro-cyclicality effect on banks’ solvency the 

model that encompasses 17 indicators is used (kindly see p. 50). The impact is 

determined by comparing the change in the indicators from 2006 (peak of the 

economic expansion) to 2008 (first year of recession).  

 

To explain the difference in the downturn effect the framework that is based on 

Drumond (2008) is employed. It covers six factors: banks’ management efficiency 

indicated in banks’ profitability; composition of banks’ asset portfolios; approach 

taken to compute the minimum capital requirements (IRB or Standard); nature of the 

rating system that banks use (point-in-time vs. through-the-cycle); role of capital 

buffers over regulatory minimum; and supervisory and market interventions. 

1.3.3. Data collection methods 
Data used in the current paper was mainly gathered from primary and secondary 

sources. Primary sources include banks’ annual reports and risk reports, records of 

Statistics Denmark, legal documents, international agreements and conventions. 

Secondary sources were gathered from local supervisory authorities (Danish FSA), 

Central Bank of Denmark, OECD, Orbis database, journals, books and existing 

research documents. Very few tertiary sources were used in this paper, and they were 

checked for reliability before applied.  

 

Most of the data used in the current research was quantitative. It was gathered from 

national and international statistics, annual and risk reports of the banks and Orbis 

database that was accessed through the CBS Library.  

1.3.4. Limitations 
In order to narrow down the scope of this paper, the sample of this study is limited to 

group 1 and 2 banks as defined by the Danish Bankers Association ultimo 2007. 

However, the study does not include Roskilde Bank, since in 2008 Roskilde Bank 

filed for bankruptcy and therefore there is a lack of financial figures for 2008 that 
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could be used for meaningful comparison. The study therefore covers following 14 

Danish banks: Danske Bank, Nordea Denmark, Jyske Bank, Sydbank, FIH 

Erhvervsbank, Nykredit Bank, Spar Nord Bank, Forstædernes Bank, Amagerbanken, 

Fionia Bank, Arbejdernes Landsbank, Alm Brand Bank, Sparbank and Vestjysk 

Bank. Thus, the sample size (14 banks) is rather limited, but at the same time in 2007 

these banks (group 1-2 banks) accounted for 90.8 % of total assets and 88.1 % of total 

loans and receivables in the Danish banking industry (Danish FSA 2008). 
 

As defined earlier, pro-cyclicality means that bank’s assets expand and contract more 

than proportionately with the macroeconomic expansions and contradictions. The 

paper acknowledges two sources of pro-cyclicality: historically observed pro-cyclical 

behavior of banks, and additional pro-cyclicality that stems from the implementation 

of Basel II. The paper does not quantify or measure the additional pro-cyclicality that 

Basel II introduces to the Danish banking system. Rather the purpose is to evaluate 

the possible magnitude of additional pro-cyclicality through the qualitative analysis. 

 

Since the downturn analysis covers only two years 2007-2008, the development of the 

indicators potentially does not capture the entire magnitude of the downturn pro-

cyclicality effect. It would be interesting to see how the results will change when the 

developments in 2009 can be taken into account. 

 

The analysis of this paper relies vastly on the information provided in the banks 

annual and risk reports. Even though the accounts of these reports must give the true 

and fair view of the company’s current situation as well as future possibilities, this 

may not always be the case, especially in hard times. This paper takes this possibility 

into account.  
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Part 2 - Literature review 
The aim of the literature review is to give an overview of existing research on the pro-

cyclicality effect of Basel II. Ever since Basel II Accord first was proposed, both 

researchers as well as practitioners have debated about the effectiveness of this new 

minimum capital regime and the new accord has been criticized quite heavily. 

 

The existing Basel II pro-cyclicality literature encompasses both empirical and 

theoretical research. Most of the empirical research has until now employed 

simulation approaches in order to estimate the magnitude of cyclical variations in 

capital requirements under Basel II. Much of the empirical research focuses on how 

different credit rating approaches influence the pro-cyclicality effect of Basel II 

(Catarineu-Rebell et al. 2005, Rösh 2004, Pederzoli et al. 2008). Few have also 

studied the relationship between capital buffers and potential pro-cyclical effect of 

Basel II (Repullo et al. 2008), and how composition of bank’s portfolio influences the 

capital requirements under Basel II (Das 2007, Drumond et al. 2009, Kashyap et al. 

2003). Theoretical research covers a broader spectrum, starting from banking sector 

liberalization (Goodhart et al. 2004) and finishing with issues relating Pillar II and 

Pillar III (Gordy & Howells 2004). 

2.1. Credit rating approach and pro-cyclicality eff ect 
The relationship between the credit rating philosophy employed by a bank and Basel 

II pro-cyclicality effect has been studied quite extensively. The literature distinguishes 

between two main credit rating systems: “through-the-cycle” and “point-in-time”. The 

models belonging to the first group (mainly employed by credit rating agencies such 

as Moody’s and Standard & Poor’s) have the longer-term focus and take into 

consideration the client data over one or more business cycles. The second rating 

system called point-in-time, focuses on the short time estimations of credit risk. 

According to Clark (2006), banks are using both point-in-time as well as through-the -

cycle approach, but they tend to focus more, as opposite to the credit rating agencies, 

on relatively short-term projections of credit risk.  

 

Catarineu-Rabell et al. (2005) show that while rating agency’s approach leads to a 15 

% increase in bank capital requirements in a recession, the point-in-time (KMV-

Merton) approach can lead to as much as 50 % increase. Thus, the study was 
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supporting the view that point-in-time approach causes more cyclicality in the credit 

ratings as well as in the capital adequacy.  

 

Rösch (2005), by employing the data from Standard & Poor’s, also demonstrates that 

while through-the-cycle default probabilities are quite stable throughout a time period, 

point-in-time ratings produce dynamic short-term default probabilities. He also 

concludes that point-in-time ratings will exhibit much lower correlations and 

therefore the forecasts should be more precise. Nevertheless he also determines that 

banks, which use point-in-time ratings, may be punished in times of economic stress, 

when short-term default probabilities of borrowers rise. 

 

Pederzoli et al. (2008) extends previous models by analyzing the effects of different 

rating systems on banks’ portfolios (as in Catarineu-Rabell et al. 2005) and the 

contagion effects relevant to financial stability (as in Goodhart et al. 2005). Their 

results suggest that the preferences about point-in-time or through-the-cycle rating 

systems depend on the banks’ characteristics and on the business cycle conditions in 

terms of expectations and realizations.  

2.2. Bank portfolio and pro-cyclicality  
Several papers are examining the link between the bank’s asset portfolio and 

cyclicality of the risk capital. Das (2007) investigates the aggregation and granularity 

issues related to bank’s portfolio. He studies how different division and grouping of 

assets (totaling up to the same overall portfolio) might result in different levels of 

capital requirement. He concludes that the level of granularity in the portfolio affects 

measures of risk, even though the total risk has not been changed.  

 

Drumond & Jorge (2009) assess the potential pro-cyclical effect of Basel II capital 

requirements. Their model predicts that the Basel II pro-cyclicality effect should be 

greater, the greater the fraction of firms in the portfolio who begin with relatively high 

leverage ratios, that is, with relatively high credit risk. Kashyap & Stein (2003), based 

on the simulations they conduct, also suggest that the new Basel-II capital 

requirements have the potential to create an amount of additional cyclicality in capital 

charges that is, at a minimum, economically significant, and that may be quite large, 

depending on a bank’s customer mix and the credit risk models.  
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2.3. Other aspects of Basel II pro-cyclicality 
Several other issues connected to Basel II pro-cyclical effect have been investigated. 

Gordy and Howells (2004) take the view that the ultimate success of Pillar 1 

standards rests on how well the resulting disclosures serve Pillar 3 goals. They argue 

that if the disclosed capital ratio provides a reliable measure of economic capital 

adequacy, then it will allow market participants to better assess relative 

creditworthiness both across sections and time.  

 

Goodhart, Hofmann and Segoviano (2004) argue in their paper that the new pattern of 

macroeconomic cycles is partly the result of banking-sector liberalization since the 

early/mid-1970s and has increased the pro-cyclicality of the financial system. They 

also point out that the regulation of bank capital in the form of capital adequacy 

requirements is itself inherently pro-cyclical and may therefore amplify business-

cycle fluctuations. Finally, they find that the new Basel II Accord may considerably 

accentuate the pro-cyclicality of the regulatory system.  

 

Clark (2006) concludes that, although there are theoretical reasons for thinking that 

pro-cyclicality might increase; it is too early to say how significant this effect will be 

in practice. He argues that in most cases, banks do not run their business with the 

capital at or just above the regulatory minimum, but in fact they hold quite significant 

capital buffers above the regulatory minimum. Gordy and Howells (2004) also 

challenge the general view (pro-cyclicality of Basel II), arguing that collateral, 

maturity, bank behavior and Pillar 2 and 3 may substantially temper Basel II pro-

cyclicality. Filosa (2008) also concludes that concerns about the dangers of financial 

pro-cyclicality seem grossly exaggerated at least in the case of Italy.  

 

The article by Bikker and Metzemakers (2005) investigates how bank’s provisioning 

behavior is related to the business cycle, using 8000 bank-year observations from 29 

OECD countries over the past decade. Provisioning turns out to be substantially 

higher when GDP growth is lower, reflecting increased risk of the credit portfolio 

when the business cycle turns downwards, which also increases the risk of a credit 

crunch.  
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Repullo & Suarez (2008) argue that the new regulation will change the behavior of 

the capital buffers from countercyclical to pro-cyclical. However, they conclude that 

the higher buffers in expansions will be insufficient to neutralize the increased 

requirements at the arrival of a recession, which may lead to a significant contraction 

in the supply of credit. 

 

Drumond (2008) goes through different researches done about the Basel II pro-

cyclicality effect and conclude that, although the theoretical models that revisit the 

bank capital channel under “New Accord” generally support the Basel II pro-

cyclicality hypothesis, this issue is still subject to some debate. She finds that the 

magnitude of the pro-cyclicality effects under Basel II should essentially depend on 

(I) the composition of banks’ asset portfolios, (II) the approach adopted by banks to 

compute their minimum capital requirements, (III) the nature of the rating system 

used by banks, (IV) the view adopted concerning how credit risk evolves through 

time, (V) the capital buffers over the regulatory minimum held by the banking 

institutions, (VI) the improvements in credit risk management, and (VII) the 

supervisor and market intervention under Basel II.  

 

Most of the researchers have found evidences that Basel II indeed makes the banks’ 

capital requirements more cycle-dependent, thereby intensifying the overall cyclical 

behavior of the financial sector (e.g. Drumond et al. 2009, Kashyap et al. 2003). Very 

few oppose this general understanding, and doubt that the pro-cyclicality effect of 

Basel II is going to play a significant role (Filosa 2008). Disregarding the few 

“doubters”, the main source of dispute seems to be the extent to which Basel II inserts 

additional pro-cyclicality to the financial and macroeconomic system, as well as the 

sources of this pro-cyclicality. 
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Part 3 - Analysis 
Part 3 – Analysis - is divided into four sub-parts. First sub-part deals with several 

aspects of banks’ capital management practice (like bank’s capital structure, 

economic capital framework, and economic capital models for credit risk) in order to 

show why banks are inherently pro-cyclical and set a background for why the banking 

sector needs to be regulated. Second sub-part goes more into the detail with the 

purpose of the capital regulation and gives the overview of new Basel II regulation. 

The aim of the second part is to analyze how and why Basel II intensifies the pro-

cyclicality of the industry. The third sub-part analyses the pro-cyclicality effect on 

banks solvency in the current economic downturn.  The sample of 14 Danish banks is 

used in order to define the downturn pro-cyclicality effect and analyze the reasons 

behind the differences. The fourth sub-part is evaluating the results of the three main 

parts of the analysis. 

3.1. Bank capital management practice 
To fully appreciate the Basel II rules for capital requirements, one needs to 

understand the concept of bank capital as well as the economic capital models (bank 

capital management practice), especially for credit risk. This section starts with 

studying the general concept of bank’s capital, and then continues with the overview 

of economic capital framework, with the specific focus on economic capital models 

for credit risk and banks’ management of credit risk. Another aim of this section is to 

show how banks’ capital management practice contributes to the pro-cyclicality of the 

banking industry.  

3.1.1. Bank’s capital structure and purpose of the capital 
Any firm can broadly finance its activities either by debt or equity, thereby splitting 

its cash flow from operating activities into two streams: one for debt holders and 

another for equity holders. The question here is how the combination of these two 

types of securities would maximize the firm value? Modigliani and Miller well-

known Proposition 1 says that in a perfect market, the value of the firm is unaffected 

by its choice of capital structure and financial leverage has no effect on shareholder’s 

wealth (Brealey 2006). Thus, in the perfect world, with the frictionless market and no 

asymmetric information, capital structure does not matter. The problem is that the 

perfect market concept hardly exists in practice and firms, banks included, are 

constantly facing different market imperfections.  
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One of the main functions of banks is to collect deposits from public and lend the 

funds out again to the deficit units in the economy. “The provision of services such as 

liquidity through demand deposits, letters of credit etc. imply that depositors are 

willing to loan their funds at rates below those prevailing in money markets” 

(Stoughton and Zechner 2007), which is an obvious example of market failure. Banks 

have continuous access to debt capital, while equity capital must be raised in advance 

of precise information about investment opportunity. Banks therefore favor debt over 

equity financing and this can also be seen in bank’s balance sheet (Figure 2). Figure 3 

compares the typical capital structure of a manufacturing firm and a retail bank. 

 

Figure 2: Simplified commercial bank balance sheet 

Assets Liabilities 

Cash 

Liquid assets 

Loans and other investments 

Fixed assets 

Deposits: retail 

Deposits: wholesale 

Equity 

Other capital terms 

Total assets Total liabilities and equity 

Source: Casu et al. (2006, p.197) 

 

Figure 3: Typical capital structure of a manufacturing firm and a retail bank 

 
 
 
 
 
 
 
 
 
 

Source: Casu et al. (2006, p.205) 

 

When a typical manufacturing firm has fairly even division between debt and equity 

capital, then banks are highly leveraged. The main purpose of banks, as of any other 

profit-making enterprise, is to maximize the shareholders’ value. The capital that 

banks need to hold as risk capital cannot earn any returns and thereby does not help to 

add value, thus there is a direct trade-off between the capital level and ROE. Note 

here that in Denmark the risk capital can be placed in Danish Government bonds, 

Manufacturing firm

55%

45%
Debt

Equity

Retail bank

92%

8%

Debt

Equity
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where it can earn some low returns, but these returns are insignificant compared to the 

returns banks can earn elsewhere. Banks therefore try to keep the share of equity 

capital as low as possible, which then often lies around the regulatory minimum 

requirement (8%) set by supervisory authorities. This makes banks vulnerable to 

sudden decrease in public confidence and bank runs, posing serious threat to financial 

sector stability. 

 

The difference in the capital structure of banks and manufacturing firms reflects not 

only the difference in the relative price but also in the purpose of the equity capital. 

When the function of capital in other industries is to buy equipment or property, 

banks need the capital to cover unexpected losses that are related to the credit, market, 

operational and other risk exposures. Thus, capital plays a crucial role in ensuring the 

bank’s solvency whereas “The adequacy of any given amount of capital not only 

depends upon the absolute volume of assets to be covered, but is also affected by the 

quality of those assets” (Casu et al. 2006, p. 180). Since the asset quality is related to 

the economic cycle, the bank’s capital is therefore also very cyclical. 

 

The high leverage and strong interconnection between capital and solvency can 

explain some aspects of why banks are inherently pro-cyclical. When there are good 

times in the economy, the credit worthiness of banks’ counterparties is solid and the 

credit quality of banks’ assets is therefore good. During the macroeconomic 

expansion, banks, instead of creating buffers for the bad times are tempted to lower 

their capital levels and lend out more money to support or even exaggerate the 

economic expansion. During the economic downturns, when the credit quality of the 

customers deteriorates, banks often need to increase its capital levels and may 

therefore be unable to lend out enough money, without damaging its solvency. Since 

the creditworthiness of the customers has decreased, banks need to increase the 

interest rates on loans. Higher funding prices and reduced volume of loans provided 

by banks then tends to intensify the downturns.  

 

Banks use the measure of economic capital to calculate the unexpected losses and the 

resulting capital needs. To see whether the methodologies banks use to measure the 

economic capital are contributing to the industry’s pro-cyclicality the overview of 
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economic capital framework is given, followed by more detailed examination of 

economic capital for credit risk.  

3.1.2. Overview of economic capital framework 
Generally speaking, economic capital is a measure of the amount of capital bank 

needs to support all its risks (credit, market, operational, interest rate, liquidity, 

country and sovereign, off-balance sheet, inflation, settlement, regulatory etc).  

 

“Economic capital frameworks in the banks are often very fragmented” (Rowe et al). 

Economic capital determines the worst loss for each category of risk over a certain 

period and at some high confidence level, so that an appropriate amount of capital 

may be held (BIS). The total EC for an institution is thus the sum of the EC of 

different risk categories, as well as for non-risk factors. Figure 4 summarizes the 

bank’s economic capital framework. 

 

Figure 4: An overview of an economic capital framework 

Source: Author’s own creation (2009), based on Casu et al. (2006) and Berg Yuen & Medova 

(2005)  

 

The process of calculating the total economic capital is quite complex, because each 

risk class has its own metrics. Economic capital is also influenced by the bank’s 

objective for overall risk: an AAA-rating demands higher capital buffer than an A-
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rating. And of course, the regulatory requirements also have impact on the economic 

capital. 

 

Scott (2002) summarizes four main reasons for economic capital systems: 

1. To ensure safe level of capital to guard against disasters and meet regulatory 

requirements 

2. To ensure that risks are being managed appropriately and to assess whether 

insurance policies or risk controls are cost effective 

3. To ensure that the firm is not over-capitalized 

4. To ensure that capital is being used efficiently to produce the best returns and 

to assess strategy and to support decision-making. 

 

EC is therefore a bundle of methods that bank have developed internally to secure that 

shareholders get the risk-adjusted return on their investment. EC is therefore a tool to 

manage the trade-off between risk and return, and can be used in EVA and RAROC 

analysis.  

 

Banks’ core business is to provide funding in the form of loans to the deficit units in 

the economy, which makes the credit risk the most important risk category for banks. 

Therefore, the vast majority of the bank’s total economic capital is the economic 

capital for credit risk.  The paper continues with the bank management of economic 

risk capital, focusing mainly on the credit risk models, but also shortly discussing the 

differences with market and operational risk.  

3.1.3. Economic capital for credit risk 

3.1.3.1. Concept of credit risk 
“Credit risk is the risk of losses owing to the fact that counterparties may be unwilling 

or unable to fulfill their contractual obligations” (Jorion 2007, p. 24). Thus, it is the 

likelihood that the debt holder will not be able or willing to repay the principal or pay 

the interest on the loan.  

 

Generally there are four factors influencing credit risk: default, downgrade, market 

and recovery risk. Default risk is the uncertainty surrounding counterparty’s ability to 

service its debts and obligations and is measured by the probability of default (PD). 
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Tightly related to default risk is the risk of downgrade (also called migration risk), 

which is “the probability and value impact of changes in default probability” (Crosbie 

and Kocagil 2003), in that way taking into account the effects related to the 

deterioration of the borrower’s credit quality. Default is thus an extreme case of 

downgrade.  

 

Credit exposure risk is the risk of fluctuations in the market value of the claim on the 

counterparty at default, and is also known as exposure at default (EAD). Recovery 

risk is the uncertainty in the fraction of the claim recovered after default; this is also 1 

minus the loss given default (LGD). LGD consists of three components: 

1. Principal loss, which depends on collateral type, collateral quality and 

collateral amount tier position 

2. Cost of carry, depending on workout time and funding assumption 

3. Administrative cost, including workout process and cost structure (Jorion 

2007). 

 

There is uncertainty related to size of the outstanding obligation if and when the 

default event occurs.  The market price movement of the claim namely influences the 

exposure size. The assessment of credit exposure is highly dependent on the character 

of the obligation. If the obligation is a loan, the bank can calculate its credit exposure 

as the outstanding balance on the loan. In case of credit line, the assessment is 

trickier. If none of the line has yet been drawn down, the immediate credit exposure is 

zero, but this doesn't reflect the fact that the firm has the right to draw on the line of 

credit. If bank considers its credit exposure to be equal to the total line of credit it may 

overstate the credit exposure.  

 

Reviewing the components of credit risk also supports the notion that banks’ business 

model is inherently cyclical. They provide credit to the customers whose credit 

quality is depending on the general economic cycle. Both the customers’ default 

probability and downgrade possibility increase during the economic recession and 

decrease during the expansion period.  Loss given default and exposure at default also 

depend on the stage of the business cycle.  This makes the economic capital needed to 

cover the unexpected credit losses also very cyclical, if not even pro-cyclical.  
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3.2.3.2. Measurement of counterparty’s credit risk 

A) Credit risk of retail customers and smaller enterprises 
Banks assess the credit quality of individuals or small businesses typically through the 

process called credit scoring. Banks have developed qualitative evaluation systems 

and employ credit reference agencies in this process. For a credit decision banks use 

some form of the so-called five Cs approach to gather the qualitative information 

about the borrower. Based on this data the borrower’s probability of default and credit 

risk will be estimated. These five Cs are: 

1. Character  - willingness of the borrower to repay the loan 

2. Capacity – borrower’s cash flow and the ability of that cash flow to service the 

debt 

3. Capital – strength of the borrower’s balance sheet 

4. Collateral – security backing up the loan 

5. Conditions – borrower’s sensitivity to external forces such as interest rate, 

business cycles and competitive pressures (Casu et al. 2006) 

 

When formerly the borrower’s credit risk was purely a personal assessment of loan 

officer, then now this is commonly replaced by a quantitative approach based on the 

information provided by the applicant. “Using a statistical program, creditors compare 

this (qualitative) information to the credit performance of consumers with similar 

profiles” (Casu et al. 2006, p. 288). Credit scoring can be applied both to individuals 

and firms, but naturally the variables employed are somewhat different. Banks keep 

their credit scoring models top secret to minimize the risk of misuse.  

 

All five characteristics of the borrower – character, capacity, capital, collateral and 

conditions – are to quite large extent depending on or influenced by the business 

cycles. Borrower’s cash flow generating ability and the strength of borrower’s 

balance sheet can vary greatly from the expansion to the recession. The willingness to 

repay the loan can also diminish during the recession and increase during the 

expansion, as can the borrower’s sensitivity to the external forces decrease during the 

expansion period and increase again during the macroeconomic downturn. The value 

of the collateral (like the real estate for mortgage loans) also tends to vary with the 

business cycle. One can conclude that the banks’ credit assessment procedure for 
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retail and smaller business customers is to quite large extent influenced by the 

economic cycles and consequently add to the industry’s pro-cyclicality. 

B) Credit risk for corporate counterparties 
As briefly mentioned in the Literature Review, most banks internally use the point-in-

time (PIT) rating approach for modeling default risk for their corporate customers 

(borrower’s 1-year credit rating), which is then used to calculate the economic capital.  

 

This paper uses Moody’s KMV model (Crosbie and Kocagil 2003) to exemplify the 

PIT approach. The KMV (Kealhofer-McQuown-Vasicek) model calculates the 

Expected Default Frequency (EDF) based on the firm’s capital structure, the volatility 

of the assets returns and the current asset value. This model best applies to publicly 

traded companies, but if modified, can also be used for firms’ whose equity is not 

publicly traded.  Model utilizes both the market prices as well as the information from 

company’s financial statements.  

 

KMV model calculates the default probability in three steps: Step 1 – Estimates the 

current market value and volatility of the firm’s asset; Step 2 – Calculates the firm’s 

distance-to-default; and Step 3 – Scales the distance-to-default to default probability. 

Step 1 – Estimation of asset value and volatility 
“Merton’s general derivative pricing model was the genesis for understanding the link 

between the market value of the firm’s assets and the market value of its equity. It is 

possible to use the Black-Scholes (BS) option pricing model as a special case of 

Merton’s model” (Crosbie and Kocagil 2003). Black-Scholes-Merton model is not 

utilized in practice due to its very restrictive nature, but due to its simplicity it is often 

used as an example. According to Black-Scholes-Merton framework, equity can be 

viewed as a call option on the underlying assets of the firm with the strike price equal 

to the book value of the liabilities of a company. The following formula shows the 

relationship between the market value of a company’s equity and market value of its 

assets: 

 

VE = VAN(d1) – e-rT XN(d2) 

 

Source: Crosbie and Kocagil (2003) 

VE – market value of company equity 
VA – market value of company assets 
X – book value of the debt, due at time T 
r – risk-free interest rate 
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N(d1) and N(d2) are the probabilities of the option expiring in the money under the 

equivalent exponential marginal probability measure and the equivalent marginal 

probability measure respectively. 

 

The relationship between equity and asset volatility can be expressed as: 

 

σE = (VA/VE)∆σA 

Source: Crosbie and Kocagil (2003) 

 

Asset value (VA) and volatility (σA) implied by the equity value, equity volatility and 

liabilities are calculated by simultaneously solving the call price and volatility 

equations.  

 

In practice, the more general option pricing relationships are used, that allow detailed 

specification of the liabilities and that model equity as perpetuity. An example of this 

is the Vasicek-Kealhofer (VK) model, which is the extension of Black-Scholes-

Merton framework. “This model assumes the firm’s equity is a perpetual option with 

the default point acting as the absorbing barrier for the firm’s asset value. Multiple 

classes of liabilities are modeled: short-term liabilities, long-term liabilities, 

convertible debt, preferred equity, and common equity” (Crosbie and Kocagil 2003). 

 

Modeling the relationship between equity and asset volatility, as given in the previous 

expression, does not work in practice, since the market leverage moves around too 

much, making the expression only hold for very short time. Therefore in real life, 

more complex methods are used to provide the relationship between equity and asset 

volatility.  

Step 2 – Calculation of a company’s distance-to-default (DD) 
Distance to default (DD) is a single measure of default risk, which compares the 

market net worth to the size of a one standard deviation move in the asset value 

(Crosbie and Kocagil 2003) and can be calculated as:  

 

DD = (VA – Default point)/(VA × σA) 

 

σE – equity volatility 
σA – asset volatility 
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σA √t 

VA 
ln 

Xt 
+ (µ - σ2

A/2) × t 

DD = 

Default point is reached, when the market value of the company assets is insufficient 

to repay the liabilities. Crosbie and Kocagil (2003) have found that companies 

generally do not default when their asset value reaches the book value of their total 

liabilities, rather the default point lies somewhere between total liabilities and current 

liabilities.  

 

DD in the Black-Scholes-Merton world is given as: 

 

 

 

 

Source: Crosbie and Kocagil (2003) 

Step 3 - Scaling the DD to a default probability 
BS model assumes that the random component of the company asset return is 

normally distributed and thus the default probability (pt) can be defined in terms of 

the cumulative normal distribution: 

 

 

 

 

Source: Crosbie and Kocagil (2003) 

 

In practice Normal distribution is not the optimal choice to define the probability of 

default. This is mainly because the default point is in practice also a random variable 

and cannot only be described by the company liabilities and amortization schedule as 

assumed here. Figure 5 on the next page summarizes the KMV approach for default 

risk estimation. 

 

In the PIT approach (exemplified by KMV model) the asset value and volatility are 

calculated by using the current market value of the company’s equity. On the one 

hand, this makes the estimation of asset value and volatility more precise, but also 

more dependent on the state of the business cycle. 

 

σA √t 

VA 
ln 

Xt 
+ (µ - σ2

A/2) × t 

pt = N 

X t – book value of the company liabilities due 
at time t 
µ - market value of the company assets at time t 
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Figure 5: KMV approach for estimating default risk 

Source: (Kannan 2005) 

3.2.3.3. Credit portfolio 
Banks do not hold one or two assets, but rather have large asset/loan portfolios, and 

the portfolio effect should therefore also be taken into account when calculating the 

bank’s total credit risk and economic capital for it. 

 

For each single asset (loan, credit line etc.) value of the credit loss tends to be either 

zero (no loss) or it has a positive value within some range. “Intuitively, the loss of 

each asset follows Bernoulli distribution with one outcome being zero” (Das 2007). 

Since a binomial random variable is the sum of independent Bernoulli random 

variables, the Central Limit Theorem1 tells us that its distribution can be 

                                                 
1 Central Limit Theorem – a statistical principle that can be summarized as follows: as the sample size 
n increases, the sampling distribution of X approaches a normal distribution regardless of the 
population distribution (Canavos & Miller 1999) 
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approximated by a normal distribution. The credit loss distribution at the selected time 

horizon can be described as 

 

 

Source: Das (2007) 

 

Where bi is the random variable that takes value of 1 if default occurs and 0 otherwise, 

with probability pi. 

 

But the notion here that credit portfolio can be modeled by a normal distribution as 

the number of credits increase relies largely on the assumption that the defaults occur 

independently from each other. In the real life, loan defaults and thus the credit losses 

are to some extent correlated. Das (2007) proved that “loss distributions for credit risk 

are more sensitive to correlation assumptions that those for market risk; arbitrary, 

inaccurate correlation specifications can cause large errors in capital requirements”.   

 

Credit risk consists of two parts: expected loss (EL) and unexpected loss (UL). 

“Expected loss is the mean of the loss distribution and represents the amount that a 

bank expects to lose on average on its credit portfolio. Unexpected loss, in contrast, is 

a measure of the variability in credit losses, or the credit risk inherent in the portfolio” 

(Hirtle et al. 2001). Banks have provisions for expected and calculate economic 

capital for the unexpected part of its losses.  

 

The general formula for expected loss of a certain credit exposure is given as (Das 

2007):  

EL = PD × LGD × EAD × f(M) 

 

 

 

The formula for unexpected loss (using VaR notation) is then (Das 2007): 

 

UL (α, T-t) = VaR (α, T-t) – EL (T-t) 

 

The graphical illustration of expected and unexpected losses is given in Figure 6.  

PD – probability of default 

LGD – loss given default 

EAD – exposure at default 

M – effective maturity 

α -  confidence level 
T – time horizon 
t – current time 

L = ∑ EADi × LGD × bi 

 N 

i = 1 
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Figure 6: Expected vs. unexpected loss and credit VaR  

 

 

 

 

 

 

 

 

 

 

 

 

Skewness (which describes the departures from symmetry) for a normal distribution is 

zero. Kurtosis illustrates the flatness of the distribution, and for a normal distribution 

it is 3. Kurtosis larger than 3 indicates the distribution has fat tails (Jorion 2007). As 

shown in Figure 6 credit loss distribution is not symmetric, but is skewed towards the 

larger losses indicating that from time to time severe credit losses occur, which can 

have immense negative impact on bank’s solvency.  Market risk has high volatility, 

zero skewness and low excess kurtosis. This means that the distribution is broadly 

symmetric and does not have fat tails. Credit risk has negative skewness, reflecting 

losses from defaults, and higher kurtosis. Operational risk in contrast has low 

volatility, but very high kurtosis, reflecting a very long left tail (Jorion 2007). 

Computations of the expected as well as unexpected losses with skewed, fat-tailed 

distributions are generally more challenging than is the case with Normal distribution 

(market risk). The estimation of expected and unexpected credit loss is therefore quite 

demanding, but also crucial for bank’s capital management.  

 

Banks often use Value-at-Risk (VaR), which is a statistical risk measure of potential 

losses, as a measure of economic risk capital to support a financial position. VaR 

captures both the volatility in underlying financial variable as well as exposure. Thus, 

VaR measures the economic capital needed to cushion against unexpected losses, 

meaning that EC = VaR (Figure 6). 
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“VaR summarizes the worst loss over a target horizon that will not be exceeded with a 

given level of confidence” (Jorion 2007, p. 17). Usually banks set the time horizon for 

credit risk to one year and the confidence level to 99.9 %. The confidence level of 

VaR can be set at a value such that the probability of losses exceeding VAR is equal 

to the probability of default for this risk (Figure 6).  

 

Since defaults are very rare events, there is very limited historical loss data available. 

Therefore, this long loss tail presented in Figure 6 displays itself only over a long time 

period. This fact can be part of the explanation, why banks are pro-cyclical. Namely, 

since very large losses are extremely rare events, banks economic capital models may 

not be able to take them into consideration when calculating the risk capital for 

unexpected losses. When these severe losses then occur (probability of this increases 

during the economic downturns), it deteriorates considerably the capital base of the 

bank, which requires bank to significantly cut back on lending.   

 

Stress tests are therefore indispensable component to VaR and can be used to analyze 

the behavior in tails. Stress testing is “the process of identifying and managing 

situations that could cause extraordinary losses” (Jorion 2007, p. 357). Stress testing 

can include scenario analysis, stress models, volatilities correlations. There have been 

developed several portfolio credit risk models, like Portfolio Manager (by KMV 

Moody’s), Credit Manager (by RiskMetrics) and Credit Risk+ (by Credit Suisse 

(Jorion 2007).  

3.2.3.4. Credit risk compared to market and operational risk 
The conclusion above was that because of the less availability of loss data and 

difference in the loss distribution, credit and operational risk are more complicated to 

measure and quantify than the market risk. The three risk classes also differ by their 

risk categories, risk factors, exposures and models. Table 1 gives an overview of the 

main features of credit, market and operational risk.  
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Table 1: Measurement of market, credit and operational risk 

Step Market Risk Credit Risk Operational Risk 

Define risk categories Interest rate 

Equity 

Currency 

Commodity 

Default 

Downgrade 

Processes 

People 

Systems 

External events 

Measure risk factors Volatility 

Correlations 

Default and recovery 

distributions 

Loss frequency 

Measure exposure Duration 

Delta 

Mapping 

Current and potential 

exposure 

Loss severity 

Calculate risk Market VaR Credit VaR 

Expected loss 

Operational VaR 

Expected loss 

Source: Jorion (2007, p. 497) 

 

To shortly sum up, market risk focuses mainly on issues related to interest rate, 

equity, currency and commodities; credit risk deals with default and downgrade of the 

customers; and operational risk is related with internal processes, people, systems and 

external events. Market risk factors are volatility and correlations, credit risk factors 

are default and recovery distributions and operational risk factor is loss frequency. 

Market risk deals with duration and delta of exposure and exposure mapping, credit 

risk focuses both on current and potential exposure and operational risk on loss 

severity. As can be seen, VAR based models can be used for calculating the 

unexpected loss for all three risk classes.  

 

Compared to market risk, credit risk is clearly much more complex and there are 

several reasons for this. Market risk distributions are approximated by the bell-curve 

(Normal distribution) and there is usually very good historical data from which to 

calculate the distribution, witch makes the computations easier (Kannan 2005).  For 

market risk, limits apply to the levels of the trading organization (e.g. business unit or 

portfolio). In the case of credit risk, every borrower has its own risk limit. Time 

horizon is much longer in case of credit risk, than it is in the case of market risk, 

which makes the estimation of the first one subject to higher degree of uncertainty. 

Finally, legal issues are very important for evaluating credit risk (recovery from credit 
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losses depends on the national law and bankruptcy rules), whereas they do not apply 

in the same manner to market risk.   

3.1.4. Part conclusion  
High leverage and strong interconnection between capital and solvency explain some 

aspects of why banks are inherently pro-cyclical. During the economic expansion 

banks can lend out more money, because their risk capital needs are lower due to the 

generally higher creditworthiness of counterparties. During the economic downturns, 

when the credit quality of the customers deteriorates, banks often need to increase its 

capital levels and may therefore be unable to lend out enough money, without 

damaging its solvency. 

 

Banks use the measure of economic capital to calculate the unexpected losses and the 

resulting capital needs, which also supports the pro-cyclicality in the industry. First, 

all the components of credit risk (default probability, probability of downgrade, loss 

given default and exposure at default) depend on the stage of the economic cycle, 

making the economic capital needed to cover the unexpected credit losses also very 

cyclical, if not pro-cyclical. Second, banks’ credit scoring models for retail and 

smaller business customers are to quite large extent influenced by the economic 

cycles.  

 

Third, the PIT approach that banks use to calculate the EC for corporate 

counterparties makes the estimation of EC more precise, but also more dependent on 

the state of the business cycle. Fourth, since defaults are very rare events and credit 

loss distribution has long loss tail, EC models may not take the very extreme losses 

into consideration when calculating the risk capital for unexpected losses. When this 

severe loss then occurs (probability of this increases during the economic downturns), 

it deteriorates considerably the capital base of the bank, which requires bank to 

significantly cut back on lending. 
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3.2. Purpose of capital regulation and overview of Basel II 
Accord 
The following part of the analysis examines the purpose of the capital regulation and 

introduces the main concepts of Basel II to see how the new regulation intensifies the 

pro-cyclicality in the banking sector. The section includes, reasons and limitations as 

well as classification of banking regulation, the reasons for capital regulation, and 

international converegnce of capital adequacy rules (Basel I and the three Pillars of 

Basel II).  

3.2.1. Reasons, limitations and classification of b anking regulation 
Banking sector is one of the most heavily regulated industries and there are several 

good reasons for that. First, there is a need for maintaining the safety and soundness 

of financial institutions; the job that many believe cannot solely be left to the market 

forces. Because of the asset-liability mismatch in the banking sector (short-term 

highly liquid deposits on one side and long-term illiquid loans on other side), the 

industry is extremely dependent on the public/consumer confidence. Banks are 

thereby more prone to troubles than other firms and, as mentioned in previous section, 

vulnerable to potential bank runs.  

 

Second, there is an issue of bank contagion, meaning that due to the interconnection 

of banks, the failure of one institution immediately affects others, thereby making the 

banks vulnerable to systemic risk. Maintenance of systemic stability is clearly an 

essential aim of bank regulation, since the social costs of contagion bank failure are 

perceived greater than the private costs.  

 

Third argument is the need for consumer protection. As the financial contracts are 

often highly complex and opaque and since it is very expensive to acquire relevant 

information, retail customers and smaller corporate customers are unable to assess the 

financial products adequately. Regulation also aims to protect consumers against the 

abuse of monopoly power in product pricing.  

 

Even though well-designed regulatory framework is necessary to secure the consumer 

confidence in the financial sector, bank regulation has its limitations. Many opponents 

argue that the regulation creates a moral hazard problem, meaning that because of the 
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designed safety net (lender of last resort, deposit insurance), banks are taking higher 

risks than they would otherwise do. Banks can also benefit from regulatory 

forbearance, where authorities let insolvent banks to stay in business in order to avoid 

systemic risk. Agency capture has also been an issue in banking regulation, especially 

in regard to Basel II, since the latter has incorporated to quite high extent the input 

from the banking sector. Finally, often there are quite high compliance costs, which 

will be passed on to the consumers, resulting with higher prices of financial services. 

Pros and cons of banking regulation are summarized in Figure 7.  

 

Figure 7: Pros and cons of bank regulation 

Source: Author’s own creation (2009) based on Casu et al. (2006) 

 

Casu et al. (2006) identify three types of financial sector regulation: systemic 

regulation, prudential regulation and conduct of business regulation (summarized in 

Figure 8). Systemic regulation deals mainly with the safety and soundness of the 

financial system. It can also be called the government safety net and includes both 

deposit insurance and lender-of-last-resort facility. Conduct of business regulation 

relates to information disclosure, fair business practice, competence, honesty and 

integrity of financial institutions, and their employees. 

 

Figure 8: Division of financial sector regulation 

Source: Author’s own creation (2009), based on Casu et al. (2006) 
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Prudential regulation focuses on consumer protection and relates to the monitoring 

and supervision of financial institutions, with the emphasis on asset quality and 

capital adequacy. According to this classification, Basel II is a combination of 

prudential (Pillar 1 minimum capital requirements) and conduct of business (Pillar 2 

supervisory review and Pillar 3 market discipline) regulation.  

3.2.2. Purpose of capital regulation  
One of the main roles of bank is the risk transformation. Borrowers are subject to 

default (credit) risk and lenders wish to decrease this risk. “Banks are able to 

minimize the risk of individual loans by diversifying their investments, pooling risks, 

screening and monitoring borrowers and holding capital and reserves as a buffer for 

unexpected losses” (Casu et al. 2006, p. 8). Capital regulation aims to limit the risk 

taking of banks and other financial institutions. The question here is, if banks are 

professional risk-takers, why is it necessary to limit their risk taking?  

 

The main reason for setting capital requirements for banks is information asymmetry 

and the resulting threat of moral hazard. As briefly mentioned in the previous section, 

the regulatory safety net, which encompasses both lender of last resort facility and 

deposit insurance, gives banks an incentive to take on more risk. It provides banks 

with so called risk-free funding base, at the same time also reducing the depositors’ 

monitoring incentive. As a result regulators believe that the risk capital level that 

banks would choose without minimum requirement would not be optimal from the 

macroeconomic point of view and the consequences of it would be very costly for the 

society. For that reason the banks’ capital must be regulated (Figure 9).  

 

Figure 9: Relation between systemic regulation and capital regulation 

Source: Author’s own creation (2009) 
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Capital  

∑ Risk Weight (i) × Exposure (i) 

≥ 8% 

Having explained the purpose of capital regulation, the paper now turns to the 

international convergence of capital adequacy rules and continues with the initial 

Basel Accord from 1988 and with Basel II from 2004. 

3.2.3. International converegnce of capital adequac y rules and 
Basel I 
Basel I Capital Accord (1988) started the international convergence of bank capital 

regulation. The need for internationally accepted minimum capital standards stemmed 

mainly from two interconnected trends – internationalization and globalization. 

Financial liberalization throughout the world increased international activities of 

financial firms as well as the extent to which banks were exposed to risks from 

abroad. This raised two issues – uneven competitive playing fields for institutions and 

unclear basis for comparison/monitoring for authorities and consumers. Supervisory 

authorities  across countries realized the need for co-operation and harmonization of 

minimum capital standards.  

 

“The Basel Committe on banking Supervision was created in 1974 by the G-10 

countries (Belgium, canada, France, Germany, Italy, Japan, Netherlands, Sweden, the 

United Kingdom and the United States), Luxembourg and Switzerland. It was 

established to seek a common approach among its member countries towards 

measuring capital adequacy. In July 1988 they introduced its 1988 Capital Accord and 

the majority of world’s leading central banks implemented this Accord by the end of 

1992” (Casu et al. 2006, p.181).  

 

Basel I capital Accord establihsed an international minimum standard capital ratio of 

8% from the bank’s risk weighted assets:  

 

Basel I explanation of capital can be called the first internationally accepted bank 

capital definition. According to Basel I, bank capital is made up of two elements: Tier 

1 (core) capital and Tier 2 (supplemental) capital: 
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Tier 1 1) Ordinary paid-up share capital/common stock 

 2) Disclosed reserves 

Tier 2 1) Undisclosed reserves 

 2) Asset revaluation reserves 

 3) General provisions/ general loan loss reserves 

 4) Hybrid (debt/equity) capital instruments 

 5) Subordinated term debt (Basel Accord 1988) 

 

Even though Basel I did broadly classify the assets according to risk, the resulting 

capital requirements were still relatively flat and insensitive to actual risk. The time 

soon showed that these crude risk-weights did not really indicate banks’ asset risks 

accurately. Furthermore, these risk-insensitive capital requirements may have in some 

cases caused distorted allocation of credit. For example, the Basel I did give the same 

risk weight to all corporate exposure, even though the risk can vary greatly from 

company to company. This gave banks the incentive to hold in proportion more risky 

corporate assets (loans), where the interest rate was higher, while requiring the same 

level of capital backing.  

 

Another issue with Basel I was that its methods were inconsistent with banks’ own 

internal risk management models, which were already very advanced and clearly 

superior to the regulatory capital adequacy methods.  It was consequently agreed 

among the supervisory authorities that a more comprehensive and risk-sensitive 

treatment of banking risks was needed to ensure the closer relationship between 

regulatory capital requirements and capital risk. 

3.2.4. Three Pillars of Basel II 
In June 1999 the Basel Committee on banking Supervision formally launched 

proposals for new capital adequacy framework called Basel II Accord. This new 

accord is basis for EU regulation called Capital Requirements Directive (CRD), 

applicable to all credit institutions and investment firms in EU both on a consolidated 

and individual basis. This directive is in effect since January 1st 2007 and had 

transition period until 2008. Thus, since January 2008 capital adequacy in EU and in 

Denmark has been calculated purely according to Basel II standards. In Denmark, the 
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Pillar 1 Pillar 2 Pillar 3 

Supervisory review Market discipline Minimum capital 
requirement 

Measurement of risk-assets 
ratio to include: 
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adequacy needs relative to 
their risks. 
Encourage banks to 
develop internal 
assessment methods 

Encourage effective 
disclosure about: 

• Risk exposure 
• Capital adequacy 
• Risk management 

techniques 

BETTER INDICATION OF ACTUAL RISKS 

COVER NEW COMPLEX PRODUCTS AND TECHNIQUES 

TOO MUCH FOCUS HAS BEEN ON CREDIT RISK  

STRENGHTEN RISK MANAGEMENT AND RISK PROFILE OF INSTITUTIONS 

MAKE USE OF INSTITUTIONS BETTER IT SYSTEMS 

STRENGHTEN CAPITAL REGULATION (NATIONALLY, INTERNATIONALLY)  

MORE EFFECTIVE CREDIT PROCESS, BETTER PRICE SETTING 

BETTER CAPITAL ALLOCATION 

Basel II rules are incorporated in the Danish Law of Financial Institution. Figure 10 

underlines the major reasons for implementing new capital adequacy rules: 

 

Figure 10: Motives for implementing new capital adequacy rules 

Source: Author’s own creation based on Mølgård (2006) 

 

Basel II consists of three key pillars (Figure 11). Pillar 1 deals with new capital 

charges and relies heavily on banks’ internal risk-weighting models and on ratings 

from external credit rating agencies. Pillar 2 defines supervisory review process and 

Pillar 3 focuses on market discipline, imposing higher disclosure standards. The main 

features of each pillar will now be discussed in turn. 

 

Figure 11: The three pillars of Basel II Accord 

Source: Casu et al. (2006) p. 187 

3.2.4.1. Pillar 1 – Minimum capital requirements 
The first pillar of Basel II seeks to refine the risk weightings rules, so that the 

regulatory capital is more closely linked to borrower’s actual credit standing and the 

actual risks they take. The “New Accord” does not change the definition of capital 
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proposed by Basel I or the minimum requirement of 8 % capital to risk-weighted 

assets. Basel II mainly modifies the standards on how bank’s credit, market and 

operational risks should be measured. The rules of the three risks are now examined 

in turn. 

A) Credit risk 
Basel Committee on Banking Supervision defines credit risk as risk of counterparty 

failure. The main changes of Basel II compared to the previous accord concern the 

methods for measuring the credit risk. Basel II methodologies and asset categories 

concerning the credit risk are summarized in Figure 12. 

 

As can be seen in the figure, Basel II offers two broad methodologies for calculating 

the capital requirements for credit risk: Standardized Approach, supported by external 

credit assessments, and Internal Ratings Based (IRB) Approach, based on banks’ own 

internal rating systems for credit risk.  

 

Figure 12: Credit risk according to Pillar 1 of Basel II  

Source: Jokivuolle (2008) 
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Standard approach 
Under the standard approach the risk weighting of assets is refined in two ways: 

linking the weights to the external credit assessments and introducing more asset 

categories. In Figure 13 the simplified risk-weighting rules under the standard method 

are shown. 

 

When applying the standardized approach “banks may use assessments by external 

credit assessment institutions recognized as eligible for capital purposes by national 

supervisors” (Basel II 2004). The Danish Financial Supervisory Authority 

(Finanstilsynet) has recognized following external credit assessment institutions 

eligible for capital purpose: Fitch, Moody’s, Standard & Poor and DBRS.  

 

The role of the large credit rating agencies (CRA) in the most recent financial crises 

has been heavily discussed. CRAs have evidentially been struggling with the 

increasing complexity of the financial instruments (SEC 2007) and many have 

questioned the ability of credit ratings provided by CRAs to reduce the information 

asymmetries in the market. The fact that the capital adequacy of banks has been made 

dependent on the credit assessments of CRAs is definitely raising some concerns 

regarding the effectiveness of the regulation. 

 

Figure 13: Risk-weighting rules under Basel II (simplified) 

Country classification  

(OECD) 

0-1 2 3 4-6 7 No rating 

Central banks, 

governments, regional and 

local authorities  

0 20 50 100 150 100 

 

Country classification  

(OECD) 

0-1 2 3-5 6-7 

Other credit institutions 20 50 100 150 

 

Rating (S&P) AAA to AA-1 A+ to A- BBB+ to BBB- BB+ to B- No rating 

Corporates 20 50 100 150 Biggest of weight 100 

and country weight 

Source: Mølgård (2006) 
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Because rating agencies are profit-driven, they also may experience conflicts of 

interest. CRAs act on behalf of investors, but they are in most cases paid by the 

issuers. As rating agencies are paid by those they rate, and not by the investor, the 

market view is that they are under pressure to give their clients a favorable rating – 

otherwise the client will move to another obliging agency. 

 

One can rightfully wonder what the added value of rating agencies is considering that 

the rating action only comes afterwards, confirming what almost everybody thinks to 

be right on the market. Ratings are more of a late than early warning signal. Even 

though CRAs generally use TTC, rather then PIT approach to evaluate the default 

probability, and therefore the ratings should be less pro-cyclical, they still are pro-

cyclical.  The lowering of a credit score by a CRA can create a vicious cycle, as not 

only interest rates for that company would go up, but other contracts with financial 

institutions may be affected adversely, causing an increase in expenses and ensuing 

decrease in credit worthiness. 

 

Currently very few Danish banks that are using Basel II standard approach have rated 

customers (rated means having credit rating from one of the eligible CRAs). Mølgård 

(2006) believes that banks that make use of standard approach can also lower their 

capital requirements for credit risk and summarizes the real risk-weighting picture 

(comparison of risk-weighting under Basel I and Basel II) in the following table 

(Table 2): 

 

Table 2: Change in risk weights regarding standard Danish banks 
 State, 

central 

bank, cash 

balance 

Other 

credit 

institutions 

Loans with 

mortgage 

in real 

property, 

certain 

business 

and private 

customers 

Retail 

customers 

Not used 

private 

overdraft 

facilities 

Not used 

business 

overdraft 

facilities 

Master 

Card 

Business 

Other 

engagements 

Basel II 

weights 
0 10/20 50/35 ↓ 75 ↓ 0 0 20 ↑ 100 

Basel I 

weights 
0 10/20 50/50 100 0 0 0 100 

Source: Mølgård (2006) 
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CORPORATE EXPOSURES: 
1. PROJECT FINANCE 
2. OBJECT FINANCE 
3. COMMODITIES FINANCE 
4. INCOME-PRODUCING REAL ESTATE 
5. HIGH-VOLATILITY COMMERCIAL REAL ESTATE 
6. (ELIGIBLE PURCHASED COMMERCIAL RECEIVABLES) 

RETAIL EXPOSURES: 
1. EXPOSURES SECURED BY RESIDENTIAL PROPERTY 
2. QUALIFYING REVOLVING RETAIL EXPOSURE 
3. ALL OTHER RETAIL EXPOSURES 
4. (ELIGIBLE PURCHASED RETAIL RECEIVEBLES) 

SOVEREIGN EXPOSURES 

BANK EXPOSURES 

EQUITY EXPOSURES 

Thus, banks using the standard approach can lower their capital requirements for 

loans with mortgage in real property, certain business and private customers and for 

retail customers. “The lowering of capital requirements for retail products such as 

residential mortgages is expected to encourage banks to shift more capital towards 

consumer finance operations, at the expense of investment banking and structured 

finance products such as securitization” (Casu et al. 2006 p. 190). 

Internal Ratings Based (IRB) approach 
Internal Ratings Based Approach allows banks to use their own internal credit rating 

models for calculating the adequate capital needed to cover unexpected losses. This is 

a significant innovation in the field of capital regulation. When talking about the IRB 

approach of Basel II, the issue of agency capture has often been mentioned. There are 

some worries that large banks have had too much influence in developing the new 

IRB rules, which makes one wonder whether Basel II can act in the best interest of 

ensuring the systemic stability.  

 

Figure 14: Basel II Categorization of credit exposures 

Source: Author’s own creation, based on Basel II Accord 

 

Calculation of risk capital according to bank’s internal methodologies is subject to the 

explicit approval from the bank’s supervisor, meaning that if a Danish bank wants to 

use its own internal rating system for capital requirements, the Danish Financial 

Supervisory Authority (FSA) must give its consent. “Under the IRB approach, banks 

must categorize banking-book exposures into broad classes of assets with different 
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underlying risk characteristics. The classes of assets are corporate, sovereign, bank, 

retail, and equity” (Basel II Accord). See Figure 14. Danish banks that have adopted 

the IRB approach for credit risk, have received permanent exemption to use standard 

approach for its sovereign and bank exposures, thus for these two types of exposures 

the external credit assessment are used.  

 

Basel II is innovative also in the sense that it considers correlations in the total risk of 

portfolios. Basel II rules for IRB approach assume that all default events are driven by 

one common factor X, which is defined as the systemic risk factor. 

 

The expected portfolio loss, given X = x, is then expressed as (Jokivuolle 2008): 

Where pi is conditional probability of default and Li the euro amount lost in case of 

default. For the fully diversified portfolio, this is the conditional portfolio loss “almost 

certainly”.  

 

Basel II proposes the use of Vasicek formula to compute the conditional probability 

of default for each obligator, given the specific systemic risk factor x (where X 

follows standard normal distribution). Thus, risk weight for obligator i is according to 

Basel II IRB approach calculated by following way: 

Source: Jokivuolle (2008) 

 

Where PDi is obligator’s unconditional probability of default, and ρ is obligator’s 

asset correlation with factor X, LGDi – fraction lost of the credit amount, and 

x=X99.9% = 3.090 

    N 

∑ 
i=1 

= Lipi(X=x) 

N-1(PDi) + 3.090 × √ρi 

√1-ρi 

– PDi × LGDi ] × “Maturity Adjustment” 
 

Risk-weighti = [LGDi × N 

Vasicek formula 

Expected loss correlation 
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Consequently, the risk-weighted asset (RWA) for each obligator can be calculated as 

RWAi = risk-weighti × 12.5 × EADi, where 12.5 = 1/0.08 

The minimum capital requirement under IRB can therefore be formulated as 

Capital/[12.5 × (IRBA risk weight) × (credit exposure)] ≥8% 

Equivalently, 

Capital ≥ (IRBA risk weight) × (credit exposure) 

 

It should be mentioned that 8% is merely a presentational convention and Danish FSA 

advises banks to keep the capital adequacy ratio well above the 8%. 

 

For many of the asset classes Basel II differs between two IRB approaches: a 

foundation and an advanced. As a general rule, when bank uses the foundation 

approach, it only provides their estimates of PD and relies on supervisory estimates of 

other risk components (LGD = 45%, M = 2.5 years). “Under, the advanced approach, 

banks provide more of their own estimates of PD, LGD and EAD, and their own 

calculation of M” (Basel II Accord).  Since under the advanced IRB approach the 

LGD and EAD are separately calculated for each exposure, the resulting capital 

requirement will be more precise. But the more precisely the calculation shows the 

given state at one specific point in time, the more variability there will be in the 

measure over a certain time period. Therefore, it can be concluded that foundation 

IRB is less pro-cyclical than the advanced IRB. 

 

By allowing banks to use their internal ratings based approaches, the asset quality, or 

the credit quality of the counterparty related to the asset, has become more important 

under Basel II than it was under the previous capital adequacy regime. And once 

again, since the quality of the assets is measured more accurately under advanced IRB 

than foundation IRB, the first one tends to be more pro-cyclical.  

 

There are definitely advantages related to the implementation of IRB approach. The 

use of IRB approach is often seen as giving competitive advantage to the larger banks, 

who can afford to implement the more expensive system of gathering and processing 

of huge amounts of data required (usually five years history for a particular asset 

class). The more precise measurement of actual risks is expected to lead to a lower 
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capital charge compared to the standard approach, allowing banks to pursue 

competitive advantage over rivals through the more efficient use of capital. Though, 

as mentioned earlier, the more precisely the capital charges are measured, the more 

cyclical they tend to be.  

B) Market risk 
Basel II uses the term trading book issues, when referring to the matters related to the 

market risk. “Trading book consists of positions in financial instruments and 

commodities held either with trading intent or in order to hedge other elements of the 

trading book. Positions should be frequently and accurately valued, and the portfolio 

should be actively managed” (Basel II Accord). Basel II allows and sets rules for 

three valuation methodologies: (a) Marking to market, (b) marking to model and (c) 

independent price verification. 

 

Marking to market is at least daily valuation of positions at readily available close out 

prices that are sourced independently. If marking to market is not possible, banks may 

use the marking to model methodology, defined as any valuation which has to be 

benchmarked, extrapolated or otherwise calculated from a market input. Independent 

price verification is the process by which market prices or model inputs are regularly 

verified for accuracy. Verification of market prices should be performed independent 

from the dealing room of the bank. Basel II does not alter much the rules for market 

risk; therefore the additional pro-cyclicality is not related to the regulatory rules for 

this risk category.  

C) Operational risk 
“Operational risk is defined as the risk of loss resulting from inadequate or failed 

internal processes, people and systems or from external events. This definition 

includes legal risk, but excludes strategic and reputation risk” (Basel II Accord). 

 

Basel II proposes three methods for calculating operational risk capital charges: 

1. Basic Indicator Approach 

2. Standardized Approach 

3. Advanced Measurement Approach (AMA) 
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When banks use the basic indicator approach, they need to hold capital for 

operational risk equal to the average over the previous three years of a fixed 

percentage (15%) of positive annual gross income. “In the standardized approach, 

bank’s activities are divided into eight business lines: corporate finance, trading & 

sales, retail banking, commercial banking, payment & settlement, agency services, 

asset management, and retail brokerage” (Basel II Accord). The capital charge for 

each business line is calculated by multiplying gross income by a factor (β, fixed by 

the Committee) assigned to that business line. Under the advanced measurement 

approach, the regulatory capital requirement will equal the risk measure generated by 

the bank’s internal operational risk measurement system using the qualitative and 

quantitative criteria.  

3.2.4.2. Pillar 2 – Supervisory review 
The aim of the supervisory review process is to make sure that bank’s capital 

adequacy is reflecting its overall risk profile. The evaluation of capital management 

process should take place in continuous basis and supervisors should establish 

specific capital adequacy goals for the institution, after assessing the potential risks.  

 

Basel II Accord lists four key principles of supervisory review: 

Principle 1: Banks should have a process for assessing their overall capital adequacy 

in relation to their risk profile and a strategy for maintaining their capital levels. 

Principle 2: Supervisors should review and evaluate banks internal capital adequacy 

assessments and strategies, as well as their ability to monitor and ensure their 

compliance with regulatory capital ratios. Supervisors should take appropriate 

supervisory action if they are not satisfied with the result of this process. 

Principle 3: Supervisors should expect banks to operate above the minimum 

regulatory capital ratios and should have the ability to require banks to hold capital in 

excess of the minimum. 

Principle 4: Supervisors should seek to intervene at an early stage to prevent capital 

from falling below the minimum levels required to support the risk characteristics of a 

particular bank and should require rapid remedial action if capital is not maintained or 

restored.  
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Industry development:  
Modern risk management models  
(Economic capital) 

Regulatory capital 
requirements 

Alignment: 
Basel II 

3.2.4.3. Pillar 3 – Market discipline 
“The third pillar seeks to enhance effective market discipline facilitated by 

introducing high disclosure standards with regard to bank capital” (Casu et al. 2006, 

p. 186).  

 

Bank’s disclosures must be consistent with how senior management and the board of 

directors assesses and manages the risks of the bank. The bank must decide which 

disclosures are relevant based on the materiality principle. The disclosures set out in 

Pillar 3 must be made on a semi-annual basis. Pillar 3 potentially improves the 

corporate governance in the banking sector because it requires more detailed reporting 

to the shareholders as well as other stakeholders.  

3.2.5. Part conclusion 
Capital regulation aims to limit the risk taking of banks and other financial 

institutions, which due to the regulatory safety net may not be optimal from the 

macroeconomic point of view. The purpose of Basel II is to align the best risk 

management practice of banks and the regulatory capital requirements (Figure 15).  

By allowing banks to use their internal capital allocation models, supervisors aim for 

tighter link between the actual risk (credit, market and operational) and the adequate 

capital level, as well as better allocation of the capital.  

 

Figure 15: Purpose of Basel II 

Source: Jokivuolle (2008) 

 

Concerns regarding the additional pro-cyclicality mostly stem from the IRB approach 

of Basel II, which allows banks to use their internal and highly complex models for 



Basel II and Solvency of Danish Banks in the On-going Economic Crisis 

 47 

calculating the capital adequacy. By allowing banks to use their internal ratings based 

approaches, the credit quality of the counterparties, has become more important under 

Basel II than it was under the previous capital adequacy regime. Since this credit 

quality is highly dependent on the business cycle, banks capital adequacy under Basel 

II is also more pro-cyclical.  

 

Since under the advanced IRB approach the LGD and EAD are separately calculated 

for each exposure, the resulting capital requirement will be more precise. But the 

more precisely the calculation shows the given state at one specific point in time, the 

more variability there will be in the measure over a certain time period. Therefore, it 

can be concluded that foundation IRB is less pro-cyclical than the advanced IRB. 

 

Standard approach can potentially also introduce more pro-cyclicality into the system, 

since the capital can be made dependent on the external credit ratings that tend to be 

quite pro-cyclical. As mentioned, only very few Danish standard banks have rated 

corporate customers, so in principal, Danish standard banks should not be affected by 

the Basel II additional pro-cyclicality as much as the banks that have implemented the 

IRB approach. But one must keep in mind those ratings from external CRAs are 

widely used for sovereign and bank exposures.  
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3.3. Pro-cyclicality and banks’ solvency: study of 14 Danish 
banks  
To recall, the main purpose of this paper is to investigate, how the downturn pro-

cyclicality effect has affected the solvency of Danish banks in the economic 

downturn, and why this effect has been greater on the solvency of some banks and 

less significant in case of other banks. To provide some answers, an empirical study is 

conducted, covering 14 large and medium sized Danish banks (group 1 and 2 banks) 

as defined in Figure 16. 

 

Figure 16: Group 1-2 banks covered in the study 

 

 

 

 

 

 

Source: Danish Financial Supervisory Authority (2008) 

 

The section is structured accordingly: first, the macroeconomic cycle and the pro-

cyclicality of Danish banking industry is determined; second, the difference in pro-

cyclicality effect on banks profitability and solvency is examined; and third, the 

reasons for the differences are analyzed.  

3.3.1. Macroeconomic cycle and pro-cyclicality of D anish banking 
industry 
This section starts with examining six indicators (GDP real growth, unemployment, 

inflation, number of bankruptcies, National Bank lending rate and housing price 

index) to determine the period of macroeconomic expansion and the following 

economic downturn. The purpose of the second part of the section is to show that 

Danish banks have responded in the pro-cyclical way to the economic cycles. 

3.3.1.1. Clear indicators for economic expansion and recession 
It started as sub-prime crises in USA, turned into worldwide financial crises in 

2007/2008 and has now resulted with the global economic downturn. In 2008 

Denmark experienced the first negative GDP growth in 15 years, where the economy 
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fell by 1.1 %, compared to the 1.6 % growth in 2007 and 3.3 % in 2006. Thus, the 

quite acknowledgeable economic expansion that Denmark was experiencing from 

2004 to 2007 was in 2008 replaced with the recession.  

 

Figure 17 summarizes the 10-year development of six macroeconomic indicators for 

Denmark: real GDP growth, unemployment, inflation, number of bankruptcies, 

housing price index and National Bank’s lending rate2.  

 

Figure 17: Macroeconomic indicators for Denmark 
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Source: OECD and Danmarks Statistik (2009) 

 

As indicated in the GDP real growth, the economic expansion in Denmark peaked in 

2006, followed by more moderate growth in 2007, and recession in 2008. 

                                                 
2 Lending and certificate of deposits rate 
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Unemployment showed a decreasing tendency since 2004, and reached the 

historically low level in 2008. In the end of 2008, beginning of 2009, the 

unemployment has shown a rather sharp increase, as a response to the economic 

recession. It must be though said that unemployment in Denmark is currently still 

quite low and therefore does not pose much threat yet to the credit risk of banks’ 

private retail customers.  

 

Since unemployment rate has been decreasing since 2004, inflation rate, as expected, 

has increased over the same time period. This is explained by the Philips curve, one of 

the most famous relationships in macroeconomics, which shows that a higher 

inflation rate is accompanied by a lower unemployment rate. “It suggests we can trade 

off more inflation for less unemployment, or visa versa” (Begg et al. 2003, p. 371).  

 

The growing number of bankruptcies of Danish companies since 2008 also indicates 

that Denmark is currently going through an economic downturn. This higher default 

probability of Danish firms has a direct impact on the credit risk related to banks’ 

corporate counterparties.  

 

The National Bank’s lending rate was very low during the start of the expansion 

(2003-2005), indicating that banks had access to rather cheap funding. In 2006 

National Bank started to increase the lending rate, reaching the highest level in 

autumn 2008 (credit crunch). National Bank has lowered the rate since then in order 

to ease the credit crunch and counteract to the economic recession. 

 

The boom in the Danish real estate sector was one of the main drivers behind the 

economic expansion in 2004-2007. Housing price index for residential and business 

property increased sharply from 2004 and onward, after a rather slow and stable 

growth for number of years before. Housing prices have dough fallen steadily 

throughout 2008. This has reduced the value of loan collateral for banks, thereby 

increasing the credit risk of assets backed by real estate (e.g. mortgages). 

 

The short examination of the six macroeconomic indicators clearly illustrates that the 

general economic expansion took place from 2003 to 2006. The slowdown started in 

2007, which turned into recession in 2008. 
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3.3.1.2. Danish banking industry has behaved pro-cyclically 
Figure 19 presents group 1-3 banks accumulated figures for industry loan growth rate, 

accumulated impairment rate, tier 1 capital ratio and total capital ratio for the period 

of 1999-2008, thereby including the developments in the most recent macroeconomic 

expansion (2004-2007) slowdown/recession (2007-2008) periods. These ratios are 

employed as indicators of Danish banking sector’s pro-cyclicality. It is worth 

mentioning that in 2007 group 1-2 banks accounted for 90.8 % of total assets and 88.1 

% of total loans and receivables in the industry (Finansrådet 2008).  

 

Figure 19: Key figures for Danish banking sector (Group 1-3 banks 

accumulated) 
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Source: Finansrådet (2008) and Danish Financial Supervisory Authority (2008) 

 

From 2003 to 2005 there was a sharp increase in the accumulated loan growth rate, 

followed by the high loan growth rate throughout 2006-2007. This clearly shows that 

banks followed the general economic expansion and the boom in the real estate 

sector. Loan growth rate for the group 1-3 banks was 14.1% in 2004, 26.0% in both 

2005 and 2006 and 25.7% in 2007. It was possible since “throughout the past 10 years 

banks have had increasing possibilities to obtain loans both nationally and 

internationally, without any specifically high requirements on bank’s solvency” 

(J.A.K.-bladet nr. 2 - 2009). Existence of cheap funding is also evident from National 

Banks lending rate, which was very low during the beginning of the expansion.   
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To recall, the Danish real GDP grew 2.3% in 2004, 2.4% in 2005, 3.3% in 2006 and 

1.6% in 2007. Consequently, accumulated growth of the banks’ loans is certainly 

more than proportional with the growth in the real GDP, which is one of the 

indicators that Danish banks exaggerated the boom and behaved not just in cyclical 

but rather pro-cyclical way.  It can also be seen from the figure that the loan growth 

rate slowed down significantly in 2008, where the growth was 75.9% lower than in 

2007. GDP growth for the same period fell “only” by 31.3%, indicating that also 

during the downturn banks’ lending activities behaved pro-cyclically.  

 

As expected, the accumulated impairment rate showed a quite opposite trend to the 

loan growth rate. It decreased sharply from 2003 to 2005 and remained at low level in 

2006 and 2007, and increased sharply again in 2008. Thus, the banks’ assets were 

decreasing less due to the impairments in the boom period, and more during the 

recession in 2008. In 2008 Danish banks made loan impairments for 27.9 billion 

DKK, compared to 156 million DKK in 2007 – the highest increase ever observed 

(Danish FSA 2009).  

 

The development in both capital ratios also supports the belief that banks behave in 

pro-cyclical way. The capital ratios tend to develop in the opposite directions 

compared to the loan growth rate. Thus, during the period where the loan growth rate 

was decreasing (from 1999 to 2003 and in 2008), the capital ratios were increasing. 

During the period of the steepest increase in loan growth rate (from 2003 to 2005), the 

capital ratios were decreasing.  

 

One could expect that the development of the capital ratios would be in line with the 

increase of the banks’ total exposure. But the risk capital is also related to the quality 

of the assets, and the credit quality of banks counterparties tends to increase during 

the economic expansion, resulting with lower capital needs. The development of 

capital ratios shows that banks tend not to create capital buffers in good times, rather 

they prefer to lend out the money that was made available due to the decrease in 

RWA. When the general economic conditions worsen (RWA increase), banks must 

raise new capital in order to maintain the same capital adequacy ratio, but raising 

capital in downturn (credit crunch) is much more expensive and difficult. Often banks 

then must cut back the lending since they lack the capital to provide new loans.  
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Capital ratios increased in 2008 compared to 2007 due to the implementation of Basel 

II rules, which considerably decreased IRB bank’s risk weighted assets. In 2007, only 

2 banks in the group had implemented Basel II. In 2008 all group 1-3 banks 

(including all IRB banks) were reporting the capital adequacy in accordance with the 

new Basel II rules. Thus, the Basel II implementation had positive impact on IRB 

banks capital adequacy ratios. 

3.3.2. Banks have experienced different degree of d ownturn pro-
cyclicality effect 
As discussed earlier, there can be distinguished between two kinds of pro-cyclicality 

in the banking industry. First, there is pro-cyclicality traditionally bound to the sector 

that has been historically observed in macroeconomic booms and downturns. Second, 

due to the implementation of Basel II, there is additional source of pro-cyclicality, 

since the bank’s risk capital and solvency has been made highly dependent on the 

credit ratings of bank’s customers. The analysis until now has shown that banks are 

inherently pro-cyclical and that the new capital adequacy regulation has a potential to 

increase the pro-cyclicality in the banking sector.  

 

It was also shown that Danish banking sector (including group 1-3 banks) has 

behaved pro-cyclically in the recent boom and in the first year of the recession. 

Current part of the analysis tries to identify the differences in the pro-cyclicality effect 

that the recent downturn has had on the capital risk and solvency of the 14 Danish 

banks covered in this study.  

3.3.2.1. Model 
Model that will be used for comparison of the downturn pro-cyclicality effect on the 

sample banks’ capital risk and solvency encompasses 17 indicators. The impact is 

measured by comparing the change in the figures from 2006 (peak of the economic 

expansion) to 2008 (first year of recession). The indicators employed in the model are 

presented in Table 3. Each indicator has been given (according to their significance) a 

weight from 3 to 10 %. The 10-year development of these indicators is gathered in 

Appendix 1. 
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Table 3: 17 indicators of downturn effect on banks’ capital risk and solvency 

Indicator (%) Wght. Indicator (%) Wght.  Indicator (%) Wght. 

Equity / Total Assets  

Equity / Net Loans   

Equity / Liabilities   

Cap. Funds /Total Assets 

Cap. Funds / Net Loans  

Cap. Funds / Liabilities  

Subord. Debt / Cap. Funds  

0.1 

0.1 

0.05 

0.05 

0.05 

0.05 

0.05 

Tier 1 capital ratio 

Total capital ratio  

Total assets growth  

Total loans to public 

growth  

Interbank Ratio  

Net Loans/Total Assets  

0.1 

0.1 

0.05 

0.05 

 

0.03 

0.1 

Net Loans/ Cust. & ST 

Funding  

Net Loans / Tot. Dep. & Bor. 

Liquid Assets / Cust. & ST 

Funding  

Liquid Assets/Tot. Dep. & 

Bor.  

0.03 

 

0.03 

0.03 

 

0.03 

Source: Author’s own creation (2009) 

 

The highest possible weight 10% was given to five indicators: Equity/Total Assets, 

Equity/Net Loans, Tier 1 capital ratio, Total capital ratio and Net Loans/Total Assets. 

Equity/Total Assets measures the ability of the bank to withstand losses. A declining 

trend in this ratio may signal increased risk exposure and possible capital adequacy 

problem. Equity/Net Loans measures the equity cushion available to absorb losses on 

the loan portfolio. Tier 1 capital ratio is the ratio of a bank's core (equity capital) to its 

total risk-weighted assets. Total capital ratio is the ratio of bank’s total capital to its 

risk-weighted assets. Both ratios measure the capital adequacy and indicate the 

financial strength of the bank. Net Loans/Total Assets indicates what percentage of 

the assets of the bank is tied up in loans. The higher this ratio the less liquid the bank 

will be.  

 

The weight 5% was given to Equity/Liabilities, Capital Funds/Total Assets, Capital 

Funds/Net Loans, Capital Funds/Liabilities, Subordinated Debt/Capital Funds, Total 

assets growth and Total loans to public growth.  Equity/Liabilities is another way of 

looking at the equity funding of the balance sheet and is another way of looking at 

capital adequacy. Capital Funds/Total Assets shows how much capital bank has 

relative to its total assets. Capital Funds/Net Loans indicates the bank’s capital 

relative to the net loans of the bank. Capital Funds/Liabilities indicates what 

percentage of total liabilities is in form of capital funds. Subordinated Debt/Capital 

Funds indicates what percentage of total capital funds is provided in the form of 

subordinated debt. Total assets growth and Total loans to public growth show the 

development in the bank’s lending activities.  

 

3% weight was given to Interbank ratio, Net Loans/Customer & ST Funding, Net 
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Loans/Total Deposits & Borrowing, Liquid Assets/Customer & ST Funding, and 

Liquid Assets/Total Deposits & Borrowing. Interbank Ratio is money lent to other 

banks divided by money borrowed from other banks. If this ratio is greater than 100 

then it indicates the bank is net placer rather than a borrower of funds in the market 

place, and therefore more liquid. Net Loans/Customer & ST Funding is loans to 

deposit ratio where higher figures denote lower liquidity. Net Loans/Total Deposits & 

Borrowing is similar to the previous ratio, except it has deposits and borrowings with 

the exception of capital instruments in denominator. Liquid Assets/Customer & ST 

Funding is a deposit run off ratio and looks at what percentage of customer and short 

term funds could be met if they were withdrawn suddenly, the higher this percentage 

the more liquid the bank is and less vulnerable to a classic run on the bank. Liquid 

Assets/ Total Deposits & Borrowing is similar to the ratio mentioned above but looks 

at the amount of liquid assets available to borrower as well as depositors.  

 

It must be acknowledged that the indicators used in the model do not enable to differ 

between the pro-cyclicality effect inherent to the industry and the additional pro-

cyclicality effect caused by the new regulation, and the model therefore shows the 

accumulated downturn pro-cyclicality effect on the banks’ solvency. 

 

Table 4: Grading scale used in the model 
Grade % Change in indicator 

0 80 and above 

1 From 60 to 80 

2 From 40 to 60 

3 From 20 to 40 

4 From 0 to 20 

5 0 

6 From 0 to -20 

7 From -20 to -40 

8 From -40 to -60 

9 From -60 to -80 

10 Above -80  

Source: Author’s own creation (2009) 

 

Downturn impact on each indicator is evaluated according to a scale from “0” to “10”, 

where the positive impact is given the grade from “4” to “0” and negative impact is 

graded from “6” to “10”. The grade “5” is given when there is no change in the 
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indicator. Thus “0” is given for the largest positive change in the group and “10” for 

the largest negative change in the indicator in the group. Therefore, the higher the 

total weighted score of the bank the more negatively it has been affected by the 

economic recession. The grading scale is presented in Table 4. 

3.3.2.2. Results 
Figure 20 summarizes the results of the model. The specific scores for each indicator 

as well as total weighted score of each bank can be found in Appendix 2. At the first 

glance one can see that the six smallest banks and the largest bank in the sample have 

had the most negative downturn impact on their solvency. The solvency of other 

banks (except Fortsædernes Bank) has been affected only slightly negatively or even 

positively by the downturn. To remind, the score above 5 indicates negative downturn 

pro-cyclicality effect, and score below 5 positive accumulated effects. The total score 

of 5 would indicate that the accumulated change of the 17 indicators used in the 

model was 0.  

 

Figure 20: Degree of downturn pro-cyclicality impact on banks’ solvency 
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Source: Author’s own creation (2009) 

 

The downturn (2007-2008) has had the most positive impact on the solvency of 

Forstædernes Bank (total score 1.64). This major improvement in the bank’s solvency 

is a bit unexpected considering the difficult macroeconomic situation. Jyske Bank, 

Sydbank and FIH have had slightly positive impact on their solvency (total score little 

bit under 5), whereas Nordea, Nykredit, and Spar Nord have experienced slightly 

worsened solvency (total score slightly above 5).  



Basel II and Solvency of Danish Banks in the On-going Economic Crisis 

 57 

There were seven banks, whose total score was close to or above 6, indicating the 

rather severe worsening of their solvency measures: Danske Bank, Amagerbanken, 

Arbejdernes Landsbank, Alm Brand, Fionia, Sparbank and Vestjysk Bank. Fionia 

Bank by having the total score above 7 has experienced the worst negative impact on 

its solvency. Hence, it can be concluded that medium sized banks seem to have 

suffered more than large banks (except Danske Bank). The following part of the paper 

tries to find reasons for these differences in the downturn pro-cyclicality effect on 

banks. 

3.3.3. Reasons for different impact on banks’ solve ncy 
The current part of empirical study deals with the question why the downturn pro-

cyclicality effect on the banks solvency has been different. The section is structured 

according to the framework presented in Figure 21.  

 

Figure 21: Framework for explaining the difference in the downturn pro-

cyclicality effect 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Author’s own creation, based on Drumond (2008) 
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these factors, and gathers them into one coherent system for evaluating the magnitude 

of downturn pro-cyclicality effect on banks’ solvency. The model covers six aspects. 

First the banks’ management efficiency indicated in banks’ profitability is examined. 

Second, the composition of banks’ asset portfolios is analyzed. Third, the bank’s 

approach taken to compute the minimum capital requirements (IRB or Standard) will 

be reviewed. Fourth, the nature of the rating system that banks use (point-in-time vs. 

through-the-cycle) is examined. Fifth, the role of the capital buffers over regulatory 

minimum is analyzed, and sixth, the supervisory and market interventions are 

reviewed.  

3.3.3.1. Management efficiency indicated in banks’ profitability 
The management efficiency is evaluated by analyzing the banks’ profitability over the 

past years, as profitability “indicates how well management is using company 

resources to earn a return on the funds invested by various groups” (Porter and Norton 

2004, p.698). Solvency depends on the profitability, because if business is not 

profitable in the long run, it will not be able to meet its debts.  

 

In order to assess the downturn impact on banks’ profitability, the development of 

five ratios is followed: net profit growth, net interest margin, return on average assets 

(ROAA), return on average equity (ROAE), and cost to income ratio. The 10-year 

development of these ratios can be found in Appendix 3. In order to capture the 

downturn effect, the focus of the analysis will be on the development of the ratios 

from the peak of the expansion (2006) to the first year of the recession (2008).  

 

When comparing the figures one must keep in mind that in 2008 Danske Bank and 

Jyske Bank changed their accounting principles, which enabled them to deduct some 

of their loan and trading losses directly from the equity, thereby bypassing the Profit 

& Loss statement. Therefore their profitability figures for 2008 do not reflect the total 

magnitude of the loan losses both banks incurred. Nykredit has also understated its 

loss for 2008 by 2.8 billion DKK, because the enormous losses on the bank shares are 

directly deducted from the equity, and not through the P&L statement 

(dr.dk/Nyheder/Penge 18.02.2009). 
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Net profit growth 
As expected, the overall development in the banks’ net profit follows the general 

macroeconomic trend. In 2005 and 2006 almost all banks experienced a solid growth 

in net profit, which for most of the institutions was a two-digit figure. The only 

exceptions were Alm Brand and Sparbank, which already in 2006 had negative net 

profit growth of -37.5 % and -14.7 % respectively. By 2007, almost all banks in the 

sample had a negative net profit growth, except Danske Bank, Sydbank, FIH and 

Nykredit. In 2008, the net profit fell sharply for most of the banks, except for 

Vestjysk, which in contrary to the general development managed to increase its net 

profits. The biggest fallers in 2008 were among the group 2 banks - Forstaedernes (-

546 %), Alm Brand (-511 %), Fionia (-492 %) and Sparbank (-288 %).  

Net Interest Margin 
To remind, net interest margin is the net interest income expressed as a percentage of 

earning assets. At the first glance throughout the 10-year period, the ratio seems to be 

a bit higher for group 2 banks compared to group one banks, indicating that group 2 

banks generally are a bit better in generating the return on their earning assets.  

 

The overall trend is that the ratio has fallen since 1999 for all the banks, indicating the 

increased competition and consolidation in the industry. For some banks (Danske, 

Nordea, Sydbank, FIH, Nykredit, Forstaedernes, Amagerbanken and Fionia) the ratio 

increased from 2007 to 2008. In case of Nordea, Sydbank, FIH, Nykredit part of this 

increase can be explained by the increase in the net interest income over the same 

period. For Danske, Forstaedernes, Amagerbanken and Fionia, net interest income 

decreased while the net interest margin increased. As in 2008 the credit crunch in the 

financial sector was taking place, the cheaper funding is unlikely to be the reason for 

the increase in NIM. Therefore the decrease in earning assets (e.g. due to loan 

impairments) can be the explanation for this development.   

ROAA  and ROAE 
Return on average assets is “primarily an indicator of managerial efficiency; it 

indicates how capably the management of the bank has been converting the 

institution’s assets into net earnings” (Rose 2003). But it is of course difficult to 

separate the part of the trend in the indicator caused by the management action from 

the part that can be explained by the change in the general economic condition. 
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However, the development in ROAA of the banks is also in line with the 

macroeconomic trends: increasing tendency throughout the economic expansion, 

followed by the notably lower growth in 2007 and 2008. In 2008 several banks 

experienced the decrease in their ROAA, including almost all group 2 banks (except 

Spar Nord and Vestjysk Bank). For some banks the fall in ROAA is steeper than for 

others, including Forstaedernes, Amagerbanken, Fionia, Alm Brand and Sparbank. 

For Danske Bank and Jyske Bank the fall would have been surely much steeper, if the 

accounting principles were remained unchanged.  

 

Return on average equity “is a measure of the rate of return flowing to the bank’s 

shareholders. It approximates the net benefit that the stockholders have received from 

investing their capital in the bank” (Rose 2003). The development of ROAE follows 

approximately the same trend as ROAA, with the same banks having the negative 

growth in the ratio from 2007 to 2008.   

Cost to Income Ratio 
Cost to income ratio is yet another measure of efficiency and is calculated by dividing 

operating costs by operating income. For all the banks the CI ratio has been rather 

stable over the reviewed period, slightly decreasing in the expansion period, and 

increasing again from 2006 to 2007. When comparing the years 2007 and 2008, the 

CI ratio for all banks fell (except for the Vestjysk Bank), meaning that the operating 

expenses of banks increased in the higher rate than the operating income during this 

period.  

 

Alm. Brand Bank, Fionia Bank and Forstaedernes Bank experienced the most severe 

worsening in their CI ratio, which resulted with the ratio above 100 %, meaning that 

their operating income in 2008 did not cover their operating expenses. FIH, Nykredit, 

Forstaedernes and Sparbank experienced also quite significant increase in CI above 

30 %, whereas increase of the same ratio for Danske Bank, Sydbank, Spar Nord and 

Amagerbanken was between 10 and 22 %. Nordea, Jyske Bank and Arbejdernes 

Landsbank had the increase of only 6.4, 5.7 and 2.5 % respectively.  

 

Table 5 summarizes the downturn impact on the banks’ profitability. For each 

indicator the change from 2006 to 2008 is calculated. The column called “Sum” 
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represents the sum of the percentage changes in the five ratios. The change in CI was 

given the minus sign before adding it to the changes in other indicators, since positive 

change in CI actually denotes the negative development. Based on the total sum the 

banks were ranked (last column in the table).  The highest rank was given to the 

highest negative outcome, which also marked the bank, whose profitability was 

affected in most negative way during the downturn.  

 

Table 5: % change in the profitability ratios from 2006 to 2008 (downturn) 
 Net profit NIM ROAA ROAE CI Sum Rank 

Danske -92,4 11,5 -94,2 -93,6 19,3 -288,1 10 

Nordea -44,2 10,2 -50,0 -53,0 12,2 -149,1 13 

Jyske bank -53,7 -21,8 -68,8 -56,7 2,0 -203,0 12 

Sydbank -60,0 9,4 -70,4 -67,1 26,3 -214,4 11 

FIH -80,3 4,1 -84,8 -84,2 73,9 -319,1 8 

Nykredit -138,4 15,7 -123,1 -122,9 53,3 -421,9 6 

Spar Nord -88,5 14,6 -91,2 -90,6 35,0 -290,7 9 

Forstædernes -403,0 8,4 -347,3 -280,0 113,9 -1135,8 3 

Amager -203,2 5,4 -166,8 -193,8 40,6 -599,1 5 

Fionia -395,4 25,6 -346,3 -432,4 109,1 -1257,7 2 

Arbejdernes -118,8 -9,0 -114,0 -117,5 18,6 -377,9 7 

Alm. Brand -486,8 -3,0 -404,8 -517,8 526,7 -1939,1 1 

Sparbank -249,7 -7,6 -214,2 -247,0 57,9 -776,5 4 

Vestjysk 7,9 -32,4 -45,2 -15,5 5,2 -90,4 14 

Source: Author’s own creation (2009) 

 

By looking the information provided in the table, one can see that the decrease in 

profitability could at least in case of some banks explain part of the downturn impact 

on solvency. According to the table, the downturn had the worst impact on the 

profitability of Alm Brand Bank, Fionia, Forstædernes, Sparbank and Amagerbanken. 

To remind, Alm Brand and Sparbank had already in 2006 (peak of the 

macroeconomic expansion) negative net profit growth. Except for Forstædernes Bank, 

all of these banks were also among the seven banks whose solvency was affected to 

quite large extent (negatively) by the downturn pro-cyclicality effect. Forstædernes 

Bank’s profitability has decreased greatly, which is somewhat inconsistent with the 

results of the solvency impact analysis, where the bank’s solvency had the highest 
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positive impact. This contradiction can most likely be explained by the fact that in 

2008 Nykredit acquired Forstædernes Bank.  

 

Somewhat contradictory to the high score in the solvency impact model is the fact 

that Danske Bank’s profitability seems to be less affected compared to other banks in 

the sample. This is maybe not so surprising after all, knowing that Danske Bank 

changed its accounting principles in 2008, which allowed sizeable losses incurred in 

2008 bypass the P&L account. The bank, whose profitability was least affected was 

Vestjysk bank, yet again, the merger with Rinkøbing Bank could explain part of this 

result, since the bank’s solvency suffered under a rather severe negative impact.  

3.3.3.2. Asset portfolio 
As mentioned earlier, the capital need of a bank to cover credit losses does not only 

depend on the total magnitude of loans, but also on the quality of the assets in bank’s 

portfolio. Portfolio constitution is often rather sensitive issue for banks and therefore 

there is quite limited information available. Data that could be found and used for 

assessing the banks’ portfolios was credit exposure split by industry and division by 

exposure category, thus the portfolio assessment in this study will be done based on 

very general and limited data. The information used in this analysis is from banks 

annual and risk reports for years 2007 and 2008 and can be seen in Appendix 4. Since 

banks have not reached the same level of risk reporting (some clearly have more 

extensive and elaborating reports than others), portfolio data than could be obtained, 

was more comprehensive for some banks than others. Banks also use different 

classification of exposures, which was also taken into account when making the 

comparison.  

 

When evaluating the banks loan portfolios, the main focus will be on three aspects. 

First, since the macroeconomic expansion and following downturn were driven by the 

boom and burst of the bubble in the real estate sector, the banks’ exposure to the real 

estate industry will be examined. Second, because the downturn started with a crisis 

in the financial sector resulting with the credit crunch and several bankruptcies of 

large international banks in 2008, the Danish banks’ exposure to this industry as well 

as corporate sector in general will be explored more in detail. Third, some indicators 

of the asset quality will be reviewed. 
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Real estate exposure 
Generally three reported exposure groups indicate the banks’ vulnerability to real 

estate sector – exposure to the construction and engineering industry, exposure to the 

property management and exposure to the retail mortgages. When analyzing the 

downturn impact, especially since the analysis covers only the first year of the 

downturn, the relevant exposures to examine are the construction and engineering, 

and property management, where the increasing demands on the return on investment, 

decreasing rental income and difficulty related to obtaining financing put these 

activities under hard pressure in 2008. Since the unemployment rate was record low 

in 2008 (despite the increase during the end of the year) it is reasonable to assume that 

the retail mortgage business of banks did not suffer much in 2008, even though the 

value of the collateral was starting to decrease in the end of the year.  

 

It can be seen that the two banks, which had the most negative downturn pro-

cyclicality impact on their solvency (Amagerbanken and Fionia Bank) were largely 

exposed to the real estate sector. 43 % of Amagerbanken’s loan portfolio was in 2008 

real estate related, whereas 17 % of these were loans to construction projects (Børsen 

04.12.2008). Bank’s exposure in 2008 to the management of non-residential property 

was 23% and loans related to the management of residential property counted for 17% 

of the total loan portfolio. Fionia bank also had high exposure to the property 

management sector, were loans to this segment accounted for 28.1% of the total 

portfolio in 2008. Exposure to the construction industry was 2.8% of total loans in 

2008.  

 

FIH is also one of Denmark’s most real estate sensitive banks. In October 2008 CEO 

at FIH, Hendrik Sjøgreen admits that the portfolio of the bank in 2008 included loans 

to several more speculative businessmen (Børsen 06.08.2009). In 2008 24.1 % of 

bank’s loans outstanding were related to property management and retail, while 2.3% 

of exposures were to construction industry. The solvency of FIH has though not 

suffered as much during the first year of downturn, as has the solvency of Fionia and 

Amagerbanken. In 2008 2.6 % of Arbejdernes Landsbank’s portfolio consisted of 

loans to construction sector and 6.2% is related to property management.  The same 

figures for Alm Brand were 1.3% and 21.7% and for Sparbank 4.5% and 10.1% 

respectively. 
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In the case of Vestjysk Bank in 2008 6% of bank’s loans and advances were to 

construction industry and 18 % to property management and real estate. Nykredit is 

Denmark’s largest mortgage lender. 15.4% of bank’s credit exposure was in 2008 to 

private and rental housing and 27.5% to office and retail property. 35% of 

Forstædernes bank industry exposure was in 2008 property management and 4% was 

to construction sector. Spar Nord had in 2008 3.6% of its credit exposure to 

construction sector and 8.7% to property management.  

 

The exposure to the property management and construction business counted 

generally in 2008 for a lower share of group 1 banks’ total credit portfolio than was in 

the case of group 2 banks. Following are the shares of the total credit exposure in 

2008 for the four banks: Nordea: construction and engineering 0.7%, real estate 

management and investment 4.9%; Danske Bank: construction, engineering, building 

products 1.7%, commercial property 8.15%; Jyske Bank: construction 1.5%, real 

estate administration and service 12.9%; and Sydbank: real estate (other than retail 

mortgages) 8.8%.  

Exposure to financial institutions, corporate sector and retail business 
The sample banks’ exposure to other banks and financial institutions varies greatly. 

Three banks - Nykredit, Arbejdernes Landsbank and Alm Brand Bank – had in 2008 

the exposure to financial institutions above 20% of their total credit portfolio. Nordea, 

Jyske Bank, Sydbank, FIH, Amagerbanken, Fionia Bank and Sparbank had the bank 

exposure of 10-17% in 2008. Other banks had in 2008 the exposure to this segment 

below 10%. Table 6 shows the banks’ exposure to the financial institutions on 31. 

Dec. 2008.  

 

There are several banks in the sample that clearly focus more on the corporate than 

retail business – Sydbank, FIH Erhverbsbank, Nykredit, Forstædernes, 

Amagerbanken, Fionia and Vestjysk Bank. As indicated in the previous analysis, 

corporate sector was hit more by the downturn in 2008 (increasing number of 

bankruptcies, collapse of the real estate bubble) than the private customers, since the 

unemployment rate was still very low throughout the year. 
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Table 6: Financial institutions, corporate and retail exposure in 2008 
Bank Fin. Institutions Corporate Retail Total 

Danske Bank 7.9% 47.5% 35.4% 90.8% 

Nordea 12.6% 47.0% 36.6% 96.2% 

Jyske Bank 16.3% 46.0% 28.4% 90.7% 

Sydbank 13.6% 61.1% 21.9% 96.6% 

FIH 21.3% 57% 11% 89.3% 

Nykredit 22.9% 62.9% 13.7% 99.5% 

Spar Nord 19.4% 33.0% 38.6% 91.0% 

Forstædernes 9% 70% 21% 100% 

Amagerbanken 15.9% 65.9% 18.2% 100% 

Fionia 16.5% 57% 26.5% 100% 

Arbejdernes 22.9% 22.9% 53.7% 99.5% 

Alm Brand 21.7% 34.3% 44% 100% 

Sparbank 8.1% 48.2.5% 40.9% 98.1% 

Vestjysk Bank 6% 65% 29% 100% 

Source: Author’s own creation 2009 

 

It could therefore be assumed that banks’ that were more exposed to the corporate 

sector relative to the retail sector have potentially suffered more during the downturn. 

At least in case of some banks (Amagerbanken, Fionia Bank, Vestjysk Bank) this 

relatively higher exposure to the corporate sector can be part of the explanation of 

why they have had larger negative impact on their solvency during the downturn.  

Asset quality 
To evaluate the overall quality of banks’ assets, two ratios are reviewed: impairment 

losses for the year and loan loss provisions/net interest revenues. Impairment losses 

for the year are loan impairment charges as a percentage of total loans and guarantees. 

It is therefore expressing what percentage of the total loans and guarantees has 

impaired over an accounting period.  

 

Loan impairment losses can have negative sign, in case of negative loan impairment 

charges. Negative loan impairment charges indicate that in general, assets have 

increased their value (thus the carrying amount has been lower than the assets market 

value and bank has adjusted it accordingly). This was a case for many banks during 

the economic expansion period (Table 7) 
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Table 7: Impairment losses for year (%), Loan loss provisions/NII (%) 
 Impairment loss for year (%) Loan loss provisions/NII (%) 

 2004 2005 2006 2007 2008 2004 2005 2006 2007 2008 

Danske  0 0 0 0 0.6 3 -3.8 -2 3.4 29.4 

Nordea 0 -0.1 -0.1 0.3 0.4 -1.8 -5 -8.5 -0.6  

Jyske bank 0.4 0.1 -0.3 0 0.7 12 2.5 -11.4 2.3 29.5 

Sydbank 0.4 0.1 -0.2 -0.6 0.6 13.2 3.8 -8.9 -26.4 22.3 

FIH 0.1 0 0 0 0.7 0 -1.2 -1.7 -1.7 38.1 

Nykredit 0 0 -0.1 0 0.9 0 0.9 -5.6 -1.4 52.1 

Spar Nord 0.7 0.1 -0.4 -0.2 0.5 18.5 3.6 -16.2 -9.7 18.1 

Forstædernes 5.2 0.2 0.1 0.1 0.2 7 4.8 7.3 7.7 211 

Amager 0.5 0.3 0 0.1 3.8 13.2 8.7 -1.7 2.4 116.6 

Fionia 0.6 0.1 -0.2 0.3 4.8 15.5 -1 -14.2 9.9 99.1 

Arbejdernes 0.4 0 -0.4 -0.1 0.7 7.4 -3 -10.8 -3.6  

Alm. Brand 0.3 0 -0.2 -0.3 1.7 9.1 5.8 -2.2 -12.3  

Sparbank 0.5 0.2 0.6 0.4 2.4 11.9 4.6 18.8 11.3 74.6 

Vestjysk 0.4 0.3 0.1 -0.1 0.6 12.9 8.6 2.5 -3 30.5 

Source: Authors own creation (2009) based on Annual Reports and data from Orbis 

 

Impairment losses for the year have increased quite significantly for most of the banks 

when comparing 2007 and 2008. Amagerbanken, Fionia Bank, Alm Brand Bank and 

Sparbank experienced the highest increase in the ratio, whereas the ratio for Nordea 

Bank and Forstædernes Bank showed only modest increase. According to this 

indicator, the assets of Amagerbanken, Fionia Bank, Alm Brand Bank and Sparbank 

were relatively more vulnerable to the economic crises, than the assets of other banks. 

 

The second ratio observed shows the percentage of loan loss provision of the net 

interest revenues, thus, what part of the net interest revenues was used for 

provisioning of loan losses. The ratio increased significantly in 2007 compared to the 

year before. In 2008 the net interest revenue did not cover the loan loss provisions for 

Forstædernes Bank and Amagerbanken, and only barely did so in case of Fionia 

Bank, indicating very low asset quality.  

3.3.3.3. Approach for calculating minimum regulatory capital 
As was mentioned in the regulatory overview, Basel II proposes several approaches 

with different level of sophistication to calculate the minimum capital requirements. 

As expected, group 1 banks tend to be well ahead with the implementation of the 

most advanced methods, while group 2 banks mostly use the more simple approaches 
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proposed by Basel II. Table 9 gives an overview of the minimum regulatory capital 

approaches employed by the banks by 2008. 

 

Table 8: Approach for calculating the minimum regulatory capital in 2008 

Bank Credit Risk Operational Risk Market Risk 

Group 1    

Danske Bank AIRB, FIRB, Standard Standard Standard, VaR 

Nordea FIRB, Standard Standard Standard, VaR 

Jyske Bank AIRB, Standard Standard VaR 

Sydbank AIRB, FIRB, Standard Standard Standard 

FIH Standard Basic indicator Standard 

Group 2    

Nykredit AIRB, FIRB, Standard Basic indicator VaR 

Spar Nord Standard Basic indicator Standard 

Forstædernes Standard Basic indicator Standard 

Amagerbanken Standard Basic indicator Standard 

Fionia Standard Basic indicator Standard 

Arbejdernes Standard Basic indicator Standard 

Alm. Brand Standard Basic indicator Standard 

Sparbank Standard Basic indicator Standard 

Vestjysk Standard Basic indicator Standard 

Source: Author’s own creation based on banks’ annual and risk reports for 2007 and 2008 

 

To remind, the IRB approach is the subject of approval by the Danish Financial 

Supervisory Authorit. Five Danish banks – Danske Bank, Nordea, Jyske Bank, 

Sydbank and Nykredit Bank - were by 2008 allowed to use their own internal rating 

models to calculate the regulatory capital for credit risk, out of which four (Danske, 

Jyske, Sydbank and Nykredit) could use the most advanced (AIRB) method. All other 

banks covered in this study, are currently employing standard approach of Basel II for 

their credit portfolios.  

 

At the same time with the IRB approaches, these five banks also use the standard 

approach for some of their credit portfolio, either because the portfolio segment is 

subject to a permanent exemption (sovereign exposure, bank exposure) or because it 

is covered by plans for later transition to the IRB approach. Danske Bank used at the 

end of 2008 the IRB approach for around 86% of the lending portfolio while the 

remaining 14% was treated according to the standard approach. Out of the total 
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capital requirements for credit risk in Nordea, 92% of the exposures were calculated 

with the IRB approach and 8% with the standard approach. For Jyske Bank, the IRB 

method accounted for 67% in 2008 while standard method was used for 33% of the 

credit portfolio.  

 

For the operational risk, banks use either standard or basic indicator approach. In 

2008, there were four banks using the standard approach for the operational risk 

capital – Danske Bank, Nordea, Jyske Bank and Sydbank. No banks covered in this 

study were by 2008 using the most advanced method of Basel II (Advanced 

Measurement Approach) for operational risk.  

 

For market risk, four banks are allowed to employ internal VaR models for 

calculating the capital charge for market risk – Danske Bank, Nordea, Jyske and 

Nykredit. Other banks in this study make use of the standard approach.  

 

The comparison of the results from the solvency impact analysis with the banks 

approach to calculate the minimum regulatory capital does not support the overall 

Basel II pro-cyclicality critique.  As many research papers have argued, IRB approach 

should lead to higher cyclicality in the banks’ capital risk than the standard approach, 

since it makes the bank’s capital adequacy highly related to the credit risk of bank’s 

counterparties. The more accurately the capital adequacy is calculated, the more 

cyclical it tends to be and thus the higher should the pro-cyclicality effect be. Or as 

formulated by Goodhart, Hofmann and Segoviano (2004): “The more sophisticated 

and risk-sensitive the regulation, the greater the scope for pro-cyclicality to become a 

problem” as well as “The greater the accuracy of current valuation, the greater the 

resulting pro-cyclicality of prudential regulation”. 

 

The overall conclusion from the analysis of downturn effect on banks’ solvency was 

that the more than half of the standard banks were experiencing the rather severe 

deterioration of their solvency indicators, while in the case of group 1 banks, the 

negative impact on solvency was either not that severe or even slightly positive 

(except Danske Bank).  
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3.3.3.4. Through-the-cycle (TTC) vs. Point-in-time (PIT) approach to 
credit risk 
As mentioned before, the choice of whether to use TTC or PIT approach when 

calculating the credit risk, can potentially affect how pro-cyclical the bank is. PIT 

approach, which uses only short-term data about the counterparty tends to increase the 

cyclicality in bank’s ratings and therefore also the pro-cyclicality in bank’s capital 

adequacy.  

 

It only is relevant to evaluate how bank see the credit risk evolve over time, if it uses 

the IRB approach and has to calculate the credit risk parameters (PD, EAD, LGD) 

itself. To recall, when bank uses a standard approach, it does not need to calculate any 

risk parameters, rather it makes use of the credit ratings provided by the credit rating 

agencies or, if bank does not have any rated customers (as majority of Danish 

standard banks), use risk weights provided in Basel II. As mentioned earlier, credit 

rating agencies tend to take the long-term approach when assessing the credit quality 

of the issuer (TTC approach). 

 

The IRB banks covered in this try to treat the credit risk parameters in the way it 

reduces the cyclicality of the RWA. In RWA calculations, the Danske Bank uses 

through-the-cycle (since 1992) estimates for the probability of default (PD), and 

downturn estimates (over the same period) for the loss given default (LGD) and the 

conversion factor (CF). The conversion of point-in-time (PIT) PD to TTC PD is based 

on steady-state macroeconomic factors. As a consequence, the TTC PDs applied in 

the RWA calculations tend to be higher than PIT PDs in macroeconomic upturn 

periods and vice versa in downturn periods (Danske Bank Annual Report 2008). At 

the same time, the calculation of economic capital in Danske Bank is based on point-

in-time parameters for PD, LGD and CF, and it will therefore fluctuate with the 

business cycle. Stress tests are intended to identify the effects of these fluctuations.  

 

Nordea also takes measures to mitigate the pro-cyclicality bound to PIT approach. 

Since Nordea uses FIRB, it only provides its own PD estimations. The PD in Nordea 

Bank represents the long-term average of yearly default rates. 
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Jyske Bank’s credit portfolio model is managed in “Moody’s/KMV Portfolio 

Manager” software. Thus model is based on Merton-setup, where customer’s credit 

quality is measured taken the relationship between customer’s assets and liabilities 

and relative to the volatility of its assets. Customer defaults when the value of the 

assets is lower than value of the liabilities (Jyske Bank Risk Report 2008). Economic 

capital in Jyske Bank is a VaR setup in the 1-year time horizon. Jyske Bank makes 

use of stress tests, scenario analysis, sensitivity analysis and expert opinions to 

capture the risks that cannot be covered by VaR based model.  

 

It can be concluded that even though IRB banks tend to take the PIT approach as a 

starting point for calculating the credit risk parameters, they make use of techniques 

that mitigate the higher cyclicality related to PIT. Note here that credit risk for part of 

the IRB banks portfolio is calculated with TTC approach, since banks use external 

credit assessments for sovereign and bank exposures.  

3.3.3.5. Capital buffers 
Banks in Denmark are not required to publish their individual minimum capital needs. 

They must though have these minimum capital needs approved by the Danish FSA. 

This makes the evaluation of the capital buffers that banks hold over the regulatory 

minimum quite challenging. Due to the lack of better yardstick, total capital ratio is 

compared to the 8%. It must be though stressed that the 8% is merely a presentational 

figure and it is not the most acceptable benchmark for evaluating the sizes as well as 

adequacy of capital buffers.  

 

As can be seen in Table 9, Nordea is the one bank, which over the course of the past 

ten years has held the lowest buffer above the 8% (average of 1.55%). The group 1 

bank, which has held the highest average capital buffer over the past 10-year period, 

is FIH (4.04%), followed by Sydbank (3.41%) and Jyske Bank (3.37%). Danske 

Bank’s average excess capital was 2.33%. All these four banks have increased their 

capital buffers in 2008, compared to 2007.  

 

The average capital buffers for group 2 banks are generally at the same level as for 

group 1 banks. Highest average capital buffers had Forstædernes Bank and 

Arbejdernes Landsbank (both 4.51%). It must though be mentioned, that in the 
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Forstædernes case, the high average is merely due to the high buffer (of 7%) in 2008. 

Sparbank, Vestjysk Bank, Alm. Brand Bank and also had relatively high average 

capital buffers (around 4%). Fionia, Spar Nord and Nykredit have had the lowest 

average buffers in the group 2.  

 

Table 9: Banks capita buffers – Total capital ratio minus 8% 

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 Average 

Danske 3 1.6 2.3 2.5 3 2.2 2.3 3.4 1.3 1.7 2.33 

Nordea 1.9 1.7 1.7 1.8 1.6 1.3 1.9 1.8 1.2 0.6 1.55 

Jyske bank 2.5 3 3.4 3.3 4.4 3.9 3.7 3.3 1.5 4.7 3.37 

Sydbank 2.3 2 2.4 3.4 3.1 3.4 3.1 3.8 3.9 6.7 3.41 

FIH 5.7 4.8 4.1 4.6 5.6 3.6 2.6 2 3.5 3.9 4.04 

Nykredit 3.7 0.9 1.4 1.3 1.8 2.4 2.3 2.6 3.7 2.2 2.23 

Spar Nord 2.9 1.4 2.5 2.5 3.2 2.2 4.3 2.8 3.1 3.3 2.82 

Forstædernes 5 3.1 4.9 6.3 4.2 3.6 3.2 4.1 3.2 7.5 4.51 

Amager 3 2.4 4 4.5 6.5 6.9 4.2 4.7 4.5 2.3 4.3 

Fionia 3.1 3.4 3.3 2.7 2.1 2.9 3.2 3.4 2.5 0.3 2.69 

Arbejdernes 3.8 3.9 4.4 5.1 5.6 5.4 4.6 4.2 4.1 4 4.51 

Alm. Brand 3.2 3.1 1.4 4.6 6.7 4.4 3.5 4.1 3.8 4.6 3.94 

Sparbank 4.4 7.3 6.1 6.1 6.2 3.7 3.8 4.2 4.2 2 4.8 

Vestjysk 6.5 7.3 4.4 4.5 5 3.7 3.3 3.2 1.1 2.7 4.17 

Source: Author’s own creation (2009) 

 

Higher average buffer does not necessarily indicate the better solvency of the bank. It 

can also mean that bank’s portfolio has in average had a higher risk. Thus, in 

Nordea’s case the average low buffer can mean that bank in general has more solid 

asset quality, whereas the high buffers of Forstædernes Bank, Arbejdernes 

Landsbank, Sparbank, Vestjysk Bank, and Alm. Brand Bank can indicate the lower 

asset quality, which would also be consistent with the results of the solvency impact 

analysis. 

 

The increase in capital buffers from 2007 to 2008 can in case Danske Bank, Jyske 

Bank and Sydbank are partly caused by the decrease in RWA as a result of Basel II 

implementation.  

3.3.3.6. Supervisory and market interventions  
This section gathers some supervisory actions and market movements that potentially 

have had impact on how banks’ solvency has developed during the downturn. During 

the period that is under observation in the current study, there were two major 
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regulatory interventions that had potential to influence banks’ solvency: Danish state 

guarantee scheme (Bankpakke) in 2008 and implementation of IFRS accounting 

standards, which are effective since 2005.  

 

The Danish state in order to protect customer deposits and creditors’ claims set up a 

guarantee scheme. The scheme took effect on October 5, 2008, and expires on 

September 30, 2010 (Danish FSA 2008). The scheme called Bankpakken also 

includes an unconditional state guarantee for the obligations of Danish banks, except 

for subordinated debt and covered bonds. This measure was included to the scheme in 

order to mitigate the credit crunch, the situation that occurred as a consequence to the 

bankruptcies of several large international banks (e.g. Lehman Brothers).  

 

The Financial Stability Company was established in October 2008 as part of an 

agreement between the Danish State and the Danish financial sector in order to secure 

financial stability in Denmark (also part of the first Bankpakke). The Financial 

Stability Company is state-owned through the Danish Ministry of Economic and 

Business Affairs. In the beginning of 2009, because its inability to meet the regulatory 

capital adequacy requirements Fionia Bank become under restructuring by the 

Financial Stability Company and has lately (September 2009) been taken over by 

Nordea Bank.  

 

IAS 39 of IFRS, which is applicable to Danish banks from 2005, sets rules for 

classification and recording of financial assets. One of the major differences of IFRS 

compared to the previous accounting standards was the introduction of fair value 

accounting. New rules state that at initial recognition, the financial asset or liability is 

measured at its fair value. For the purpose of measuring the financial instrument after 

the initial recognition, they are classified into four categories.  

 

First, there are financial assets or liabilities at fair value through profit and loss. These 

are assets held for active trading, and as the name says, they should always be 

recorded at their fair value. Second, held-to-maturity investments are measured at 

acquisition cost. Third, loans and receivables are also measured at acquisition cost. 

Finally, the available-for-sale financial assets should be carried at fair value, but not 

through profit & loss (like the assets for active trading), but they should influence 
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directly the shareholder’s equity (Troberg 2007). The fair value accounting increases 

the cyclicality in both banks’ assets and earnings, and can in fact be taken as separate 

source of pro-cyclicality in banking sector. 

 

In 2008 several banks have made acquisitions or merged with other banks. These 

activities have potentially also influenced the solvency of some banks. Sydbank 

merged with Bank Trelleborg in January 2008. In September 2008, Nordea, Spar 

Nord and Arbejdernes Landsbank bought respectively 9, 7 and 5 of Roskilde Bank’s. 

In September 2008, Vestjysk Bank acquired Bonusbanken (whose equity capital was 

estimated to be worth zero) and merged with Rinkjøbing Bank.  

 

Forstædernes Bank was taken over by Nykredit Bank in Oct 14, 2008, though it 

remains an independent bank under the Nykredit Group. To reason why the bank 

approached Nykredit with the offer, Forstædernes Bank said that the lack of 

international financing hampered its short and long term funding possibilities. “Under 

the present market conditions, it is uncertain whether the bank in the long term will be 

able to obtain the necessary refinancing with its present structure and ownership” 

(Reuters Finans 15.09.2008).  

 

In the end of November 2008, FIH Erhvervsbank’s owner, the Icelandic Kaupthing 

Bank filed for bankruptcy, after which the Icelandic state took over the ownership of 

FIH. FIH is currently controlled by Icelandic Central Bank, which expects to sell the 

bank first in 2012 (Børsen 15.07.2009). 

 

Since October 2008, FIH Partners have tried to sell Amagerbanken (Børsen 

04.12.2008), indicating that bank lacks capital. Danske Bank made also one of the 

largest acquisitions in its history by acquiring Finnish Sampo Bank in the end of 2006 

(deal was finished in February 2007).  

3.3.4. Part conclusion 
The short examination of the six macroeconomic indicators illustrated that the general 

economic expansion took place from 2003 to 2006, and the slowdown that started in 

2007, turned into recession in 2008.  Revision of group 1-3 banks accumulated figures 

for industry loan growth rate, accumulated impairment rate, tier 1 capital ratio and 
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total capital ratio for the period of 1999-2008 confirmed that the industry has behaved 

in the pro-cyclical way, both in expansion as well as in downturn. 

 

The model that was based on 17 indicators determined the downturn pro-cyclicality 

effect on each of the 14 banks in the sample. The downturn (according to the model) 

has had the most positive impact on the solvency of Forstædernes Bank (total score 

1.64). Jyske Bank, Sydbank and FIH have had slightly positive impact on their 

solvency (total score little bit under 5), whereas Nordea, Nykredit, and Spar Nord 

have experienced slightly worsened solvency (total score slightly above 5). There 

were seven banks whose total score was close to or above 6, indicating the rather 

severe worsening of their solvency measures: Danske Bank, Amagerbanken, 

Arbejdernes Landsbank, Alm Brand, Fionia, Sparbank and Vestjysk Bank. 

 

The framework employed to assess and compare the magnitude of the downturn pro-

cyclicality effect on banks’ solvency covers six aspects: management efficiency 

indicated in banks’ profitability, composition of banks’ asset portfolios, approach 

taken to compute the minimum capital requirements (IRB or Standard), nature of the 

rating system (point-in-time vs. through-the-cycle), capital buffers over regulatory 

minimum, and supervisory and market interventions. 

 

Analysis showed that the composition of banks’ asset portfolios (real estate exposure, 

financial institutions exposure, corporate exposure) and the asset quality measured by 

the impairment loss for the year could explain why some banks have suffered more 

during the downturn. Results from analyzing the banks’ approach to calculate the 

minimum capital requirements was a bit contradictory to the general Basel II pro-

cyclicality critique, which says that IRB approach is more pro-cyclical that standard 

approach. Analysis showed that most of the banks, whose solvency had been suffered 

most, were standard banks (medium sized Danish banks), whereas the larger banks 

with IRB approach (except Danske Bank), suffered less.  

 

The IRB banks tend to take the PIT approach as a starting point for calculating the 

credit risk parameters, but they make use of techniques that mitigate the higher 

cyclicality related to PIT. The revision of banks’ capital buffers showed that the low 

average buffers might show the better asset quality in case of some banks, whereas for 
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other banks the high average buffers may indicate the lower asset quality. Analysis 

also showed, that mergers and acquisitions in the banking sector as well as the 

regulatory actions may have contributed significantly to the banks solvency.  

3.4. Evaluation of the results  
Part 3 – Analysis – was divided into three main sections with different but 

interconnected purposes. First section aimed for showing why banks are inherently 

pro-cyclical and set a background for the issue, why the banking sector needs to be 

regulated. Second sub-part analyzed how and why Basel II intensifies the pro-

cyclicality of the banking industry. The third sub-part analyzed the pro-cyclicality 

effect on banks solvency in the current economic downturn. The purpose of this 

current and fourth sub-part is to evaluate and combine the outcomes of the three main 

parts of the analysis. 

 

Analysis identified few reasons, why banks are inherently pro-cyclical. First, banks’ 

business model is inherently pro-cyclical - they provide credit to the customers whose 

credit quality is depending on the general economic cycle. Since bank’s risk capital 

depends on the credit quality of the customers, banks capital is also cyclical. Banks’ 

credit scoring models for retail and smaller business customers is to quite large extent 

influenced by the economic cycles. The methods used for corporate customers (as PIT 

approach exemplified by KMV model) enable more precise estimations of credit risk, 

but also make the asset value and volatility quite dependent on the state of the 

business cycle. 

 

Second, the fact that defaults are very rare events and the loss distribution is skewed 

towards larger losses can be part of the explanation, why banks are pro-cyclical. 

Namely, since very large losses are extremely infrequent events, banks economic 

capital models may not take them into consideration when calculating the risk capital 

for unexpected losses. When the severe loss then occurs (probability of this increases 

during the economic downturns), it deteriorates considerably the capital base of the 

bank, which requires bank to significantly cut back the lending.   

 

The purpose of Basel II is to align the best risk management practice of banks and the 

regulatory capital requirements. Compared to the previous minimum capital 
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requirements (Basel I), Basel II introduces two main enhancements: first, tighter link 

between risk (credit, market, operational) and capital; second, explicit consideration 

of correlations in the total risk of portfolios, and consequently, the better-exemplified 

influence of correlated risk on capital requirements. 

 

Even though both economic capital framework and regulatory capital requirements 

aim to ensure that bank has enough capital to withstand unexpected losses, they are 

designed to fulfill objectives of two different interest groups. Regulatory capital 

requirements are set by the supervisors in order to secure safety and soundness of 

financial system and the economy as a whole. Economic capital is a bundle of 

methods that banks have developed internally to secure that shareholders get the risk-

adjusted return on their investment as they expect, which requires careful 

management of the trade-off between risk and return. Banks calculate the economic 

capital for larger range of risks than is required by the Basel II, which sets explicit 

capital requirements only for credit, market and operational risk.   

 

“The more accurately the value, and relative risk, of each bank is measured at any 

point of time, the greater will be the pro-cyclicality of the prudential regime. Thus 

Basel II will be more pro-cyclical than Base I, fair value accounting methods more 

than historic, point in time more than through the cycle, advanced IRB more than 

foundation IRB” (Goodhart et al. 2004). Following this logic, the IRB approach is 

more pro-cyclical that standard approach.  

 

Six out of seven banks, whose solvency was worst affected by the downturn, were 

standard banks. Therefore the study of 14 large and medium-sized Danish banks does 

not really support the argument that IRB approach leads to higher pro-cyclicality, but 

at the same time (because of the low sample size) it does not overrule it either. If 

taking into consideration that Forstædernes Bank actually also was considerably 

weakened in the downturn, one can conclude that 7 out of 9 standard banks covered in 

the study had significantly deteriorated solvency in 2008. The reason, why the model 

does not show the Forstædernes Bank’s solvency to be worse off can be related to the 

fact that bank was taken over by Nykredit Group in 2008, which definitely had 

positive effect on bank’s solvency.  
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One reason for this inconsistency with the general Basel II pro-cyclicality critique 

may be that large banks have more sophisticated methods and models to calculate 

both expected and unexpected losses, thus their loss predictions may have been better 

than those of standard banks. The medium sized Danish banks, which seem to have 

suffered most during the crises, may have not been so successful with predicting the 

behavior in the tails of the credit loss distribution. 

 

Another reason may be that IRB banks may have benefited more due to the 

implementation of Basel II than standard banks, because the first ones (in case of the 

good asset quality) could lower their risk weighted capital more than the latter ones. 

This can be the reason why the capital ratios for IRB banks like Danske Bank, Jyske 

Bank, Sydbank and FIH increased in 2008 compared to 2007.  

 

But as the model employed to assess the difference in the banks’ downturn impact 

suggested, approach taken to calculate the minimum regulatory capital, is only a part 

of the explanation to how well (or bad) banks have handled the crises. Table 10 and 

11 summarize all the factors that have had influence on banks’ solvency in the current 

crises including also decrease in profitability, portfolio composition – real estate, 

corporate and financial institutions exposure, impairment losses and capital buffers.  

 

Table 10: Banks with sizable negative impact on solvency3 

 Profitability 

decrease 

RE 

exposure 

Corp. 

Exposure 

FI exposure Impairment 

losses 

IRB/Standard Capital 

buffers 

Danske Moderate Low Balanced Low Moderate IRB Moderate 

Amager Severe Very high Higher Moderate High Standard High 

Fionia Severe Very high Balanced Moderate High Standard Moderate 

Arbejdernes Moderate Low Lower High Moderate Standard High 

Alm. Brand Severe Very high Lower High High Standard High 

Sparbank Severe Low Balanced Low High Standard High 

Vestjysk Low Very high Higher Low Moderate Standard High 

Source: Author’s own creation (2009) 

 

 

 
                                                 
3 RE – real estate exposure (property management), Corp. – corporate, FI- financial institutions 
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Table 11: Banks with moderate impact on solvency 

 Profitability 

decrease 

RE 

exposure 

Corp. 

Exposure 

FI 

exposure 

Impairment 

losses 

IRB/Standard Capital 

buffers 

Nordea Moderate Low Balanced Moderate Moderate IRB Low 

Jyske bank Moderate Moderate Balanced Moderate Moderate IRB High 

Sydbank Moderate Low Higher Moderate Moderate IRB High 

FIH Moderate Very high Balanced High Moderate Standard High 

Nykredit Moderate Very high Higher High Moderate IRB Moderate 

Spar Nord Moderate Low Lower High Moderate Standard Moderate 

Forstædernes Severe Very high Higher Low Moderate Standard High 

Source: Author’s own creation (2009) 

 

The deterioration of profitability from 2006 to 2008 and the asset quality (indicated in 

2008 impairment losses) seem to be part of the reasons for difference in the downturn 

pro-cyclicality impact. Four out of seven banks, whose solvency suffered most, had 

both severe decreases in their profitability and high impairment losses in 2008. None 

of the banks, whose solvency only had moderate impact, had severe decreases in 

profitability (except Forstædernes Bank, but the reason for that was brought on the 

previous page) or high impairment losses. Figure 22 also illustrates this.  

  

Figure 22: Decrease in profitability (2006-2008) and impairment losses (2008) 
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Source: Author’s own creation (2009) 

 

High exposure to the real estate sector (property management business) has in case of 

some banks also contributed to the severe negative solvency impact. In case of 

Amagerbanken, Fionia Bank and Alm Brand Bank, the high real estate exposure was 

combined with severe reduction in profitability and high impairment losses. Vestjysk 
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Bank and Forstæderenes Bank also had very high exposure to property management 

business.  

 

Several banks in the sample clearly focus more on the corporate than retail business – 

Sydbank, FIH Erhverbsbank, Nykredit, Forstædernes, Amagerbanken, Fionia and 

Vestjysk Bank. As indicated in the previous analysis, corporate sector was hit more 

by the downturn in 2008 (increasing number of bankruptcies, collapse of the real 

estate bubble) than the private customers, since the unemployment rate was still very 

low throughout the year. At least in case of some banks (Amagerbanken, Fionia Bank, 

Vestjysk Bank) this relatively higher exposure to the corporate sector can be part of 

the explanation of why they have had large negative impact on their solvency during 

the downturn.  

 

Three banks - Nykredit, Arbejdernes Landsbank and Alm Brand Bank – had in 2008 

the exposure to financial institutions above 20% of their total credit portfolio. Nordea, 

Jyske Bank, Sydbank, FIH, Amagerbanken, Fionia Bank and Sparbank had the bank 

exposure of 10-17% in 2008. The high exposure to the financial institutions may in 

case of some banks (Amagerbanken, Fionia Bank, Sparbank) exaggerated the 

negative downturn impact.  

 

Table 10 makes quite clear that in case of Fionia Bank, Amagerbanken, Alm. Brand 

Bank, Arbejdernes Landsbank, Sparbank and Vestjysk Bank the severe negative 

downturn pro-cyclicality impact was a result of some combination of the factors 

presented in the table. Danske Bank case seems at first glance somewhat trickier, 

since the indicators do not explain much why the bank’s solvency has suffered so 

much. But one must into account that bank changed its accounting methods in 2008, 

which enabled them to directly book the huge losses on the equity thereby bypassing 

the P&L account. Thus, the bank had according to the old accounting methods 

suffered severe decrease in the profitability.  The fact is also that bank has hold quite 

low capital buffers over the past 10 years. The acquisition of Sampo Bank in 2007 

probably also weakened the bank’ solvency. Danske bank is thus the only Danish IRB 

bank that clearly lives up to the Basle II pro-cyclicality critique.  
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Forstædernes Bank is also a bit special case, since it despite the severe decrease in 

profitability (which in case of most other banks has lead to severe negative impact on 

the solvency) has managed to remarkably improve its solvency. Most feasible reason 

for this, as mentioned before is the acquisition by Nykredit Group. FIH bank, despite 

the high real estate exposure and insecurity about the ownership, has also managed 

the crises pretty well. Reason for this can be that bank has been taken over by 

Iceland’s Central Bank in 2008, which tries to sell it by 2012 

 

It can be concluded that the six aspects analyzed (management efficiency indicated in 

banks’ profitability, composition of banks’ asset portfolios, approach taken to 

compute the minimum capital requirements, nature of the rating system, capital 

buffers over regulatory minimum, and supervisory and market interventions) can 

explain some of the reasons for the different downturn pro-cyclicality impact on 

sample banks’ solvency, though it must be admitted that the list is not complete.  
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Part 4 – Suggestions for regulatory improvements  
The more accurate measurement of risk under Basel II enables better capital 

allocation and also limits the risk taking of banks. Basel II has made the high-risk 

assets more costly (in terms of adequate capital) to hold. And it is expected that banks 

therefore would not have as excessive investments in high-risk asset categories as was 

the case during the expansion period. Therefore, Basel II itself should to some extent 

mitigate the pro-cyclicality effect by lowering the banks’ exposure to high-risk 

categories.  

 

But linking the creditworthiness of banks counterparties closely to the banks’ risk 

capital still carries a possibility to increased pro-cyclicality in the industry. Several 

proposals have been made to deal with the pro-cyclicality of the bank capital 

requirements. One solution can be the introduction of extra capital buffers to avoid 

the situation where bank capital is insufficient to cover the minimum capital 

requirements as illustrated in Figure 23. Peura and Jokivuolle (2003) suggest how 

banks could go about measuring sufficient buffers.  

 

Figure 23: Capital buffers 

Source: Jokivuolle (2008) 

 

Currently Danish Financial Supervisory Authority strongly suggests Danish banks to 

keep sufficient buffers over regulatory minimum, but does not define what a 

“sufficient buffer” means. More precise identification and requirement of sufficient 
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buffer requirement may further deteriorate the banks competitiveness compared to the 

banks that are not required to have the additional buffers. One can also say that 

sufficient capital buffers help, but do not solve the problem that capital adequacy 

varies with the business cycle.   

 

Second measure to mitigate pro-cyclicality in banking sector is time varying level of 

risk-weight curves. Kashyap and Stein (2003) find that the Basel-II approach by 

having a single time-invariant risk curve is, in principle, sub-optimal.  Instead, they 

find more desirable to have a family of risk curves (Figure 24) in order to tolerate a 

greater probability of default when economy-wide bank capital is scarce relative to 

lending opportunities. 

 

Figure 24: Family of risk curves 

Source: Kashyap and Stein (2003) 

 

Kashyap and Stein suggest targeting a high confidence level (99.90%) in good times, 

when bank capital is relatively plentiful, and hence has a low shadow value, and shift 

to a lower curve, when there is a recession, corresponding to a reduced confidence 

level (99.50%), and reduced capital charges. They also recommend two equivalent 

ways to accomplish this curve shifting. First, the required ratio of capital to risk-

weighted assets can adjust, for example, by lowering the capital requirement from 8% 

to 6% in a recession.  Second, if the required ratio of capital to risk-weighted assets is 

to be kept fixed at some constant value (e.g. 8%), then in recession there must be 

downward shift in the set of risk weights assigned to loans.   
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Peura and Jokivuolle (2003) reach the similar result and propose that rating transitions 

should be conditioned on business-cycle phase and business-cycle dynamics should 

be taken into account. Even though these time varying risk curves can mitigate the 

pro-cyclicality in the banking sector, implementing such a system could lead to moral 

hazard. Another issue is, how and who should determine, when the risk curve must be 

shifted.  

 

Gordy and Howells (2006) name the rating through the cycle as possible way to deal 

with pro-cyclicality under the IRB Basel framework thereby reducing the sensitivity 

to the default probability. The paper from Benford & Nier (2007) suggests that the 

industry, as well as market participants, can play a part in avoiding potential 

unintended consequences of Basel II through careful capital planning by banks, and 

scrutiny, by market participants, of the outputs of banks’ rating systems. 

 

As highlighted in this section, there are several ways to reduce the banking sector’s 

pro-cyclicality. The regulators must though carefully weigh the advantages and 

disadvantages of each measure. It must also be kept in mind that the more complex 

the capital regulation, the more costly it is to monitor the banks’ compliance with the 

regulation.  
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Part 5 – Conclusion 
The purpose of this research paper was to investigate, how Danish banks were 

complying with the economic downturn combined with the implementation of new 

Basel II regime, which poses additional cyclicality to banks’ risk capital. In line with 

that, three research questions were defined and answered, in order to promote 

understanding as to the practical importance of the current research topic.  

Research question 1 
The first research question asked about why and how Basel II is magnifying the pro-

cyclicality in the banking industry and how the claimed pro-cyclicality effect has 

affected the solvency of large Danish banks in the current economic downturn that 

started in 2007 and turned into recession in 2008.  

 

Analysis showed that banks business model is inherently pro-cyclical as providing 

funds for customers, whose creditworthiness is highly dependent on the business 

cycle. Banks use the measure of economic capital to calculate the unexpected losses 

and the resulting capital needs, which also supports the pro-cyclicality in the industry.  

 

The purpose of Basel II is to align the best risk management practice of banks and the 

regulatory capital requirements. By allowing banks to use their internal capital 

allocation models (IRB), supervisors aim for tighter link between the actual risk 

(credit, market and operational) and the adequate capital level, as well as better 

allocation of the capital, but this makes the bank capital also more dependent on the 

macroeconomic cycles. Standard approach can potentially also introduce more pro-

cyclicality into the system, since the capital can be made dependent on the external 

credit ratings that tend to be quite pro-cyclical. It was also concluded that the more 

accurately the value, and relative risk, of each bank is measured at any point of time, 

the greater will be the pro-cyclicality of the prudential regime. Thus Basel II will be 

more pro-cyclical than Base I, advanced IRB more than foundation IRB, and IRB 

more than standard approach.  

 

The model that was based on 17 indicators determined the downturn pro-cyclicality 

effect on each of the 14 banks in the sample. The downturn (according to the model) 

has had the most positive impact on the solvency of Forstædernes Bank (total score 
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1.64). Jyske Bank, Sydbank and FIH have had slightly positive impact on their 

solvency (total score little bit under 5), whereas Nordea, Nykredit, and Spar Nord 

have experienced slightly worsened solvency (total score slightly above 5). There 

were seven banks whose total score was close to or above 6, indicating the rather 

severe worsening of their solvency measures: Danske Bank, Amagerbanken, 

Arbejdernes Landsbank, Alm Brand, Fionia, Sparbank and Vestjysk Bank. Thus, the 

standard banks in the sample (medium sized Danish banks) seemed to be more 

negatively affected by the downturn pro-cyclicality effect than IRB banks.  

Research question 2 
The purpose of the second research question was to find out why has the solvency of 

some banks affected more by the general economic downturn than the solvency of 

other banks.  The framework employed to assess and compare the magnitude of the 

downturn pro-cyclicality effect on banks’ solvency covered six aspects: management 

efficiency indicated in banks’ profitability, composition of banks’ asset portfolios, 

approach taken to compute the minimum capital requirements (IRB or Standard), 

nature of the rating system (point-in-time vs. through-the-cycle), capital buffers over 

regulatory minimum, and supervisory and market interventions. 

 

7 out of 9 standard banks covered in the study had significantly deteriorated solvency 

in 2008. One reason for this inconsistency with the general Basel II pro-cyclicality 

critique may be that large banks have more sophisticated methods and models to 

calculate both expected and unexpected losses. Another reason may be that IRB banks 

benefited more due to the implementation of Basel II than standard banks, because 

they could lower their risk weighted capital more than standard banks. 

 

The deterioration of profitability from 2006 to 2008 and the asset quality (indicated in 

2008 impairment losses) seem to be part of the reasons for difference in the downturn 

pro-cyclicality impact. Four out of seven banks, whose solvency suffered most, had 

both severe decreases in their profitability and high impairment losses in 2008. High 

exposure to the real estate sector (property management business) and the relatively 

higher exposure to the corporate sector have in case of some banks also contributed to 

the severe negative solvency impact. The higher exposure to the financial institutions 

has in some cases also exaggerated the negative downturn impact.  
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Research question 3 
The final research objective was to identify how the capital regulation of banks could 

be improved in order to mitigate the pro-cyclicality in the banking sector.  

 

Two main solutions were analyzed: extra capital buffers and time varying levels of 

risk curves. Extra capital buffers could help to avoid the situation where bank capital 

is insufficient to cover the minimum capital requirements. More precise identification 

and requirement of sufficient buffer can lead to less pro-cyclicality, since banks risk 

taking in upswings is more limited and better buffers in downturns are secured. On 

the other hand this additional buffer requirement may further deteriorate the banks 

competitiveness compared to the banks that are not required to have the additional 

buffers. 

 

Time varying level of risk-weight curves would demand higher risk capital in good 

times and lower risk capital in bad times, thereby also limiting the risk taking in 

economic expansions and motivating banks to take more risk in the downturns. Even 

though these time varying risk curves can mitigate the pro-cyclicality in the banking 

sector, implementing such a system could lead to moral hazard. Another issue is, how 

and who should determine, when the risk curve must be shifted. 

 

The rating through the cycle can also be named as possible way to deal with pro-

cyclicality under the IRB approach, since it reduces the sensitivity to the default 

probability. It needs to be highlighted that regulators must carefully weigh the 

advantages and disadvantages of each measure. It must also be kept in mind that the 

more complex the capital regulation, the more costly it is to monitor the banks’ 

compliance with the regulation. 
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APPENDIX 1: 10-year development of indicators used in the 
downturn pro-cyclicality impact model 
Tier 1 Ratio (%)         

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 7.4 6.8 7.3 7.6 7.7 7.7 7.3 8.6 6.4 6.9 

Nordea 7.3 6.9 6.7 6.7 6.9 6.4 7 7.1 6.9 6.5 

Jyske bank 8.2 8 7.9 8.2 10.2 8.9 10.9 9.7 8.1 11 

Sydbank 7.9 7.9 7.8 8.3 8.9 9.3 8.1 9 8.9 10.8 

FIH 9.2 8.2 8 9.4 10.5 8.9 8.4 8.3 8.4 8.8 

Nykredit 9.5 7.3 7.2 7.2 7.6 8.3 8.8 8.2 8.4 7.7 

Spar Nord 8.8 7.6 7.5 8 9 8.5 9.9 9.7 9.4 9.7 

Forstædernes 7 6.3 8.1 7.9 7.3 7.1 7.5 7.3 7.6 10.5 

Amager 8.4 8.2 8.6 8.5 10.2 10.2 8.3 8.5 8.2 6.5 

Fionia 9.8 9 9.1 8.7 8.4 8.3 8.7 8.9 8 4.2 

Arbejdernes 11.9 12.3 12.7 13.7 14.3 14.3 15.2 14.8 12.1 11.2 

Alm. Brand 11.4 11.1 9.4 9.1 11.3 9.7 9.5 10.4 9.4 6.8 

Sparbank 12.3 12.4 11.5 11.2 12.2 11.7 11.2 10.5 10.4 8.3 

Vestjysk 15.8 15.9 11.6 11.4 13 12.4 10.8 9.8 7.3 7.3 

       

Total Capital Ratio (%)       

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 11 9.6 10.3 10.5 11 10.2 10.3 11.4 9.3 9.7 

Nordea 9.9 9.7 9.7 9.8 9.6 9.3 9.9 9.8 9.2 8.6 

Jyske bank 10.5 11 11.4 11.3 12.4 11.9 11.7 11.3 9.5 12.7 

Sydbank 10.3 10 10.4 11.4 11.1 11.4 11.1 11.8 11.9 14.7 

FIH 13.7 12.8 12.1 12.6 13.6 11.6 10.6 10 11.5 11.9 

Nykredit 11.7 8.9 9.4 9.3 9.8 10.4 10.3 10.6 11.7 10.2 

Spar Nord 10.9 9.4 10.5 10.5 11.2 10.2 12.3 10.8 11.1 11.3 

Forstædernes 13 11.1 12.9 14.3 12.2 11.6 11.2 12.1 11.2 15.5 

Amager 11 10.4 12 12.5 14.5 14.9 12.2 12.7 12.5 10.3 

Fionia 11.1 11.4 11.3 10.7 10.1 10.9 11.2 11.4 10.5 8.3 

Arbejdernes 11.8 11.9 12.4 13.1 13.6 13.4 12.6 12.2 12.1 12 

Alm. Brand 11.2 11.1 9.4 12.6 14.7 12.4 11.5 12.1 11.8 12.6 

Sparbank 12.4 15.3 14.1 14.1 14.2 11.7 11.8 12.2 12.2 10 

Vestjysk 14.5 15.3 12.4 12.5 13 11.7 11.3 11.2 9.1 10.7 

        

Equity / Total Assets (%)        

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 4.32 3.75 3.66 3.4 3.26 3.26 3.05 3.47 3.12 2.77 

Nordea 4.3 3.81 3.12 2.83 2.95 3.53 3.09 3.36 3.55 3.36 

Jyske bank 5.63 4.5 4.58 4.34 6.76 6.28 6.69 6 4.53 4.53 

Sydbank 4.98 5.2 5.01 5.27 5.63 5.64 5.04 5.53 5.06 4.54 

FIH 7.71 7.02 7.15 8.38 9.1 7.48 7.12 7.02 6.86 6.39 

Nykredit 4.34 4.11 4.27 4.4 3.95 4.29 4.28 3.96 4.5 3.67 

Spar Nord 6.09 5.75 5.5 5.75 6.37 6.44 6.61 6.23 6.53 5.81 

Forstædernes 7.9 6.67 7.36 7.1 7.15 5.83 5.93 5.69 6.53 9.46 

Amager 7.8 7.21 7.12 7.55 8.73 8.83 8.79 8.21 7.46 4.78 

Fionia 7.19 6.25 6.31 5.88 6.53 6.6 6.35 6.3 6.4 3.02 

Arbejdernes 9.81 9.92 11.26 12.12 11.98 11.25 12.77 12.68 11.48 8.95 

Alm. Brand 7.32 6.81 6.27 5.88 8.47 7.91 8.28 8.85 7.43 5 

Sparbank 12.14 12.5 11.22 10.88 12.53 13.12 11.54 10.48 9.97 7.21 

Vestjysk 16.2 17.53 13.47 13.74 14.78 14.44 12.29 11.58 9.26 6.83 
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Equity / Net Loans (%)        

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 7.95 5.91 6.09 6.28 5.83 5.88 5.3 5.74 5.25 4.87 

Nordea 7.61 7.16 6.3 6.22 6.28 6.53 5.63 5.58 5.58 4.94 

Jyske bank 10.44 7.6 7.38 6.97 12.34 10.53 10.43 8.99 7.24 8.3 

Sydbank 8.62 8.86 8.84 9.12 10.43 9.32 8.21 8.68 8.07 7.4 

FIH 10.23 8.92 8.8 9.92 10.86 9.29 9.82 9.97 10.37 10.75 

Nykredit 13.87 13.35 12.13 11.48 12.84 14.02 13.68 13.08 13.49 9.42 

Spar Nord 11.18 9.74 9.65 10.87 11.57 12.04 11.2 10.63 10.11 8.87 

Forstædernes 10.61 9.08 11.24 11.45 10.24 8.56 8.37 8.47 8.7 13.69 

Amager 10.99 9.94 10.9 12.28 14.58 14.03 12.36 11.15 9.4 6.62 

Fionia 13.21 12.13 12.44 11.95 13.03 12.52 12.07 11.2 9.99 4.63 

Arbejdernes 21.25 21.91 22.34 23.34 24.44 24.85 28.13 25.36 22.32 16.41 

Alm. Brand 12.91 12.59 11.76 8.97 12.33 13.08 14.98 13.6 11.2 7.15 

Sparbank 16.64 17.31 16.46 16.59 17.28 16.7 15.38 13.17 12.62 10.33 

Vestjysk 22.3 21.79 16.96 17.93 18.37 18.38 15.53 14.36 11.77 9.14 

        

Equity / Liabilities (%)        

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 4.67 3.98 3.88 3.59 3.43 3.43 3.2 3.67 3.28 2.9 

Nordea 4.58 4.02 3.27 2.96 3.08 3.72 3.23 3.52 3.72 3.52 

Jyske bank 6.06 4.8 4.9 4.61 7.37 6.86 7.32 6.52 4.82 4.81 

Sydbank 5.34 5.58 5.37 5.69 6.08 6.13 5.47 6.05 5.5 4.9 

FIH 8.74 7.92 8.04 9.46 10.33 8.3 7.85 7.68 7.58 7.02 

Nykredit 4.59 4.32 4.52 4.67 4.16 4.54 4.51 4.18 4.81 3.85 

Spar Nord 6.67 6.27 6.03 6.3 7.05 7.1 7.37 6.83 7.2 6.33 

Forstædernes 9.24 7.54 8.33 8.1 8.13 6.54 6.62 6.37 7.31 11.11 

Amager 8.68 7.94 7.91 8.45 9.98 10.14 10.08 9.39 8.45 5.2 

Fionia 7.81 6.78 6.84 6.34 7.11 7.22 6.99 6.93 7.05 3.2 

Arbejdernes 10.87 11.02 12.69 13.8 13.61 12.67 14.64 14.52 12.97 9.94 

Alm. Brand 7.9 7.31 6.69 6.4 9.52 8.79 9.19 9.97 8.26 5.56 

Sparbank 13.81 14.76 12.98 12.5 14.67 15.1 13.42 12.15 11.4 8 

Vestjysk 19.54 21.49 15.77 16.11 17.45 16.87 14.31 13.45 10.48 7.63 

       

Cap. Funds / Total Assets (%)       

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 7.38 5.93 5.73 5.19 5.1 4.9 4.85 5.26 4.88 4.4 

Nordea 5.98 5.38 4.6 4.29 4.17 4.97 4.4 4.65 4.68 4.42 

Jyske bank 7.14 6.16 6.58 6.03 8.31 8.46 8.5 8.06 6.08 5.91 

Sydbank 6.74 6.77 6.85 7.3 7.35 7.95 7.9 8.56 7.95 7.25 

FIH 11.8 11.25 11.08 11.43 11.86 9.84 9.21 8.66 9.52 8.87 

Nykredit 5.32 5 5.53 5.66 5.06 5.37 5.23 5.18 6.28 4.9 

Spar Nord 8.6 8.22 8.83 8.83 9.63 9.4 10.3 8.72 9.32 8.2 

Forstædernes 14.49 11.51 11.6 12.44 12.07 10.89 10.34 10.67 10.68 14.86 

Amager 10.13 9.15 9.99 10.67 12.53 12.95 12.82 12.63 11.8 8.07 

Fionia 7.99 7.79 7.79 7.21 8.11 8.58 9.16 9.07 9.2 5.6 

Arbejdernes 9.81 9.92 11.26 12.12 11.98 11.25 12.77 12.68 11.48 9.98 

Alm. Brand 7.32 6.81 6.27 8.16 10.99 9.95 9.83 11.2 10.03 9.98 

Sparbank 12.14 15.27 13.55 12.94 14.56 13.12 14 13.72 12.57 9.84 

Vestjysk 17.08 18.42 14.58 14.75 15.29 14.44 14.14 13.91 11.63 10.47 
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Cap. Funds / Net Loans (%)        

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 13.58 9.34 9.53 9.58 9.11 8.83 8.43 8.7 8.22 7.73 

Nordea 10.57 10.11 9.29 9.43 8.88 9.19 8.02 7.73 7.36 6.48 

Jyske bank 13.24 10.4 10.61 9.7 15.17 14.2 13.24 12.09 9.72 10.85 

Sydbank 11.68 11.53 12.09 12.63 13.61 13.14 12.88 13.42 12.68 11.81 

FIH 15.66 14.29 13.64 13.54 14.14 12.22 12.69 12.31 14.38 14.92 

Nykredit 16.99 16.27 15.72 14.75 16.43 17.55 16.71 17.09 18.8 12.61 

Spar Nord 15.78 13.9 15.5 16.69 17.49 17.58 17.44 14.88 14.43 12.51 

Forstædernes 19.46 15.66 17.71 20.08 17.3 16 14.58 15.89 14.23 21.51 

Amager 14.26 12.61 15.29 17.36 20.92 20.59 18.02 17.16 14.88 11.18 

Fionia 14.69 15.12 15.36 14.66 16.17 16.27 17.41 16.12 14.34 8.57 

Arbejdernes 21.25 21.91 22.34 23.34 24.44 24.85 28.13 25.36 22.32 18.3 

Alm. Brand 12.91 12.59 11.76 12.43 15.98 16.45 17.77 17.21 15.1 14.26 

Sparbank 16.64 21.14 19.89 19.72 20.07 16.7 18.65 17.24 15.91 14.09 

Vestjysk 23.51 22.9 18.37 19.25 19 18.38 17.87 17.26 14.78 14.01 

        

Cap. Funds / Liabilities (%)        

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 7.96 6.3 6.07 5.47 5.37 5.16 5.1 5.55 5.13 4.61 

Nordea 6.36 5.68 4.82 4.48 4.35 5.23 4.61 4.88 4.91 4.62 

Jyske bank 7.69 6.57 7.04 6.42 9.06 9.25 9.29 8.77 6.47 6.28 

Sydbank 7.23 7.26 7.35 7.87 7.94 8.64 8.58 9.36 8.64 7.82 

FIH 13.38 12.67 12.46 12.91 13.46 10.92 10.14 9.49 10.52 9.74 

Nykredit 5.62 5.27 5.85 6 5.32 5.68 5.51 5.46 6.7 5.16 

Spar Nord 9.41 8.95 9.69 9.68 10.65 10.38 11.48 9.55 10.28 8.93 

Forstædernes 16.95 13.01 13.12 14.21 13.72 12.23 11.54 11.95 11.95 17.46 

Amager 11.27 10.07 11.1 11.94 14.32 14.88 14.7 14.46 13.38 8.78 

Fionia 8.69 8.45 8.44 7.77 8.82 9.38 10.08 9.97 10.13 5.93 

Arbejdernes 10.87 11.02 12.69 13.8 13.61 12.67 14.64 14.52 12.97 11.08 

Alm. Brand 7.9 7.31 6.69 8.88 12.34 11.05 10.9 12.62 11.14 11.09 

Sparbank 13.81 18.02 15.68 14.86 17.04 15.1 16.27 15.91 14.37 10.91 

Vestjysk 20.59 22.58 17.07 17.3 18.05 16.87 16.47 16.16 13.15 11.69 

       

Subord Debt / Cap. Funds (%)       

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 41.4 36.76 36.07 34.37 36.07 29.4 31.77 26.01 24.46 25.94 

Nordea 28.03 29.19 32.18 33.97 29.22 28.95 29.84 27.82 24.22 23.89 

Jyske bank 21.18 26.93 30.43 28.13 18.7 25.83 21.26 25.61 25.48 23.44 

Sydbank 26.18 23.12 26.92 27.78 23.39 29.07 36.22 35.37 36.38 37.31 

FIH 34.68 37.55 35.5 26.74 23.23 23.97 22.65 19.01 27.91 27.94 

Nykredit 18.38 17.93 22.81 22.19 21.85 20.13 18.12 23.46 28.24 25.25 

Spar Nord 29.16 29.97 37.78 34.88 33.82 31.53 35.77 28.55 29.96 29.11 

Forstædernes 45.51 42.05 36.53 42.98 40.78 38.51 32.46 38.94 32.07 31.05 

Amager 22.94 21.15 28.71 29.28 30.3 31.85 31.41 35.04 36.81 40.78 

Fionia 10.07 19.77 18.97 18.48 19.45 23.05 30.67 30.51 30.38 45.96 

Arbejdernes 0 0 0 0 0 0 0 0 0 10.33 

Alm. Brand 0 0 0 27.88 22.88 20.46 15.71 13.28 25.84 49.85 

Sparbank 0 18.12 17.23 15.9 13.93 0 17.54 23.63 20.65 26.68 

Vestjysk 5.13 4.84 7.67 6.87 3.32 0 13.12 16.78 20.36 34.76 
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Total assets           

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske  701,177 1,361,846 1,537,772 1,750,821 1,825,148 2,052,507 2,431,988 2,739,361 3,349,530 3,543,974 

Nordea 469,752 511,868 559,362 649,900 659,083 648,325 763,658 803,391 837,943 899,664 

Jyske bank 92,264 127,167 133,036 153,153 116,417 125,173 141,571 160,656 214,279 236,848 

Sydbank 53,639 59,656 65,912 66,733 73,253 78,576 98,913 114,758 132,323 155,975 

FIH 55,423 65,692 70,554 67,306 66,463 65,901 81,285 95,998 113,357 122,125 

Nykredit 51,125 55,706 63,473 63,742 72,419 73,959 84,462 107,045 135,399 193,800 

Spar Nord 26,625 28,416 28,885 31,855 32,398 36,677 45,962 58,565 63,394 69,268 

Forstædernes 2,842 2,803 6,708 7,397 7,878 9,085 11,425 14,304 18,513 32,216 

Amager 9,901 11,886 13,246 12,166 11,990 13,332 18,547 24,725 31,101 35,673 

Fionia 12,883 14,905 15,608 17,376 17,918 19,407 24,224 29,276 31,519 32,767 

Arbejdernes 13,930 14,591 13,478 12,971 14,830 17,649 20,176 22,284 25,709 31,837 

Alm. Brand 9,277 10,703 12,835 13,195 11,936 14,737 19,425 20,165 25,785 24,704 

Sparbank 5,995 6,323 7,494 8,508 8,626 9,393 12,160 14,897 16,777 18,756 

Vestjysk 2,842 2,803 6,708 7,397 7,878 9,085 11,425 14,304 18,513 32,216 

           

Total loans to public         

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 380,956 864,274 924,021 948,346 1,020,618 1,139,666 1,398,695 1,661,110 1,992,769 2,033,962 

Nordea 265,618 272,276 276,746 295,496 309,331 351,078 419,163 483,794 533,237 613,200 

Jyske bank 49,727 75,362 82,537 95,302 63,761 76,451 92,159 107,825 134,771 130,475 

Sydbank 30,975 35,026 37,328 38,568 39,580 47,544 62,281 74,641 83,027 95,758 

FIH 41,763 51,713 57,319 56,859 55,735 53,087 58,988 67,579 75,015 72,615 

Nykredit 16,018 17,138 22,320 24,452 22,276 22,650 26,419 32,415 45,209 75,387 

Spar Nord 14,506 16,790 16,460 16,848 17,837 19,611 27,134 34,318 40,939 45,376 

Forstædernes 3,931 5,291 6,165 6,654 8,143 11,751 16,875 20,288 25,386 22,314 

Amager 7,028 8,622 8,656 7,477 7,180 8,388 13,437 18,441 24,979 27,161 

Fionia 7,012 7,682 7,915 8,551 8,984 10,233 13,106 16,750 20,491 22,355 

Arbejdernes 6,427 6,608 6,793 6,737 7,269 7,987 9,160 11,143 13,223 17,352 

Alm. Brand 5,261 5,789 6,848 8,656 8,206 8,914 10,745 13,128 17,117 17,292 

Sparbank 4,373 4,568 5,107 5,581 6,258 7,378 9,127 11,859 13,250 13,090 

Vestjysk 2,065 2,254 5,327 5,668 6,339 7,136 9,039 11,531 14,564 24,069 

           

Interbank Ratio (%)         

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske  56.15 62.22 58.18 62.46 55.39 65.28 57.71 48.76 51.07 38.35 

Nordea 66.8 64.54 62.08 78.6 74.21 69.11 65.88 87.3 57.88 36.5 

Jyske bank 59.19 71.68 69.38 77.07 99.68 80.62 75.93 89.65 96.07 93.74 

Sydbank 39.58 31.4 22.68 25.23 39.24 48.72 42.69 59.28 69.56 31.28 

FIH 30.69 25.12 18.85 56.29 51.96 51.88 51.01 23.66 14.76 5.54 

Nykredit 53.86 39.65 31.82 33.74 32.77 32.92 33.6 29.16 27.36 37.53 

Spar Nord 51.68 24.4 10.43 22.77 25.13 22.34 23.43 34.53 23.25 28.56 

Forstædernes 138.28 51.6 68.58 33.67 17.77 12.75 11.79 24.85 9.81 59.34 

Amager 46 26.04 33.45 49.52 51.34 50.07 31.59 27.51 29.81 33.3 

Fionia 34.3 31.66 31.52 40.84 23.85 20.21 33.48 44.47 35.66 40.54 

Arbejdernes 94.66 32.73 50.42 90.02 107.36 55.71 66.69 64.1 58.06 34.81 

Alm. Brand   46.11 149.46 75.32 59.82 25.72 15.35 19.34 23.73 

Sparbank 56.57 146.05 40.26 118.79 92.96 98.31 60.61 7.59 66.44 23.75 

Vestjysk 40.5 7.01 40.1 63.37 37.91 34.4 5.8 9.08 11.35 10.53 
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Net Loans / Total Assets (%)       

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske  54.33 63.46 60.09 54.17 55.92 55.53 57.51 60.49 59.36 56.98 

Nordea 56.54 53.19 49.48 45.47 46.93 54.15 54.89 60.22 63.64 68.16 

Jyske bank 53.9 59.26 62.04 62.23 54.77 59.6 64.19 66.72 62.52 54.51 

Sydbank 57.75 58.71 56.63 57.79 54.03 60.51 61.38 63.77 62.75 61.39 

FIH 75.35 78.72 81.24 84.48 83.86 80.56 72.57 70.4 66.18 59.46 

Nykredit 31.33 30.77 35.16 38.36 30.76 30.63 31.28 30.28 33.39 38.9 

Spar Nord 54.48 59.09 56.99 52.89 55.05 53.47 59.04 58.6 64.58 65.51 

Forstædernes 74.46 73.48 65.48 61.97 69.76 68.07 70.93 67.16 75.04 69.09 

Amager 70.98 72.54 65.34 61.46 59.88 62.92 71.12 73.6 79.3 72.18 

Fionia 54.42 51.54 50.71 49.21 50.14 52.73 52.61 56.26 64.1 65.3 

Arbejdernes 46.14 45.29 50.4 51.94 49.01 45.26 45.4 50.01 51.43 54.51 

Alm. Brand 56.7 54.09 53.36 65.6 68.75 60.48 55.31 65.1 66.38 69.98 

Sparbank 72.94 72.24 68.14 65.6 72.54 78.54 75.06 79.6 78.98 69.79 

Vestjysk 72.65 80.42 79.41 76.62 80.46 78.54 79.12 80.61 78.67 74.71 

           

Net Loans / Cust. & ST Funding (%)      

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske  89.91 149.07 144.03 126.87 130.22 107.04 105.51 109.71 102.86 97.99 

Nordea 99.85 93.45 83.84 85.94 76.07 86.51 93.07 105.5 106.5 106.33 

Jyske bank 72.59 106.69 118.77 127.74 83.16 91.97 93.83 94.97 87.14 74.8 

Sydbank 70.16 73.75 69.83 72.93 66.79 76.01 81.06 88.16 83.57 80.02 

FIH 460.63 405.02 695.95 907.26 864.49 758.48 536.66 290.68 176.94 106.17 

Nykredit 38.52 37.32 43.8 49.8 40.26 38.53 39.57 37.79 41.65 56.94 

Spar Nord 65.09 72.37 66.39 63.09 65.25 67.4 75.64 74.21 81.04 87.55 

Forstædernes 90.48 86.95 76.52 73.19 82.39 79.95 82.11 80.84 90.36 101.78 

Amager 82.1 83.67 75.66 73.39 74.02 78.4 87.18 95 102.17 93.74 

Fionia 62.34 60.44 59.36 59.17 62.98 66.87 65.1 73.86 82.88 84 

Arbejdernes 52.33 51.78 58.51 61.27 58.29 53.91 54.76 59.43 60.34 63.94 

Alm. Brand 65.62 63.72 62.72 81.83 81.08 74.21 65.5 80.75 83.05 87.66 

Sparbank 85.76 92.22 82.5 81.39 90.33 94.84 93 107.81 109.49 91.23 

Vestjysk 90.05 102.2 96.27 94.3 99.93 95.41 95.42 103.63 100.06 100.32 

           

Net Loans / Tot. Dep. & Bor. (%)       

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske  66.44 75.61 70.27 65.53 65.88 67.85 69.61 72.61 69.66 65.84 

Nordea 67.49 65.88 59.74 61.65 53.79 60.32 65.2 73.13 75.08 77.43 

Jyske bank 72.39 77.26 77.53 80.79 75.25 80.19 80.55 77.53 71.03 61.62 

Sydbank 70.16 73.75 67.48 70.45 64.76 73.81 74.4 78.64 75.88 73.79 

FIH 89.56 93.53 95.64 101.08 103.67 97.5 80.91 84.64 78.12 71.84 

Nykredit 38.52 37.32 43.8 49.8 40.03 35.27 37.31 35.72 38.87 44.1 

Spar Nord 65.09 72.37 66.39 63.09 65.25 67.4 75.64 74.21 81.04 82.13 

Forstædernes 90.48 86.95 76.52 73.19 82.39 78.88 81.32 76.57 85.95 88.82 

Amager 82.1 83.67 75.66 73.39 74.02 78.4 87.18 89.45 95.31 83.66 

Fionia 62.34 60.44 58.8 58.64 62.42 66.31 65.1 71.83 79.24 77.84 

Arbejdernes 52.33 51.78 58.51 61.27 58.29 53.91 54.76 59.43 60.34 63.94 

Alm. Brand 65.62 63.72 62.72 81.05 80.31 74.21 65.5 75.9 77.76 82.88 

Sparbank 85.76 92.22 82.5 81.39 90.33 94.84 90.47 95.13 94.17 84.06 

Vestjysk 90.05 102.2 96.27 94.3 99.93 95.41 95.42 95.8 90.68 86.61 
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Liquid Assets / Cust. & ST Funding (%)     

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske  18.49 20.82 19.74 23.69 20.86 0.73 1.05 0.82 0.72 0.79 

Nordea 51.74 54.96 44.61 60.89 55.93 33.84 91.42 3.84 83.07 73.96 

Jyske bank 40.11 45.59 47.62 45.59 40.75 3.28 2.35 2.39 1.61 0.89 

Sydbank 37.53 35.53 41.71 40.38 45.61 0.95 5.39 1.69 17.6 9.43 

FIH 39.46 52.38 50.22 77.41 70.07 17.53 10.25 n.a. n.a. n.a. 

Nykredit 56.95 51.51 50.16 50.14 44.51 38.65 54.15 55.91 87.27 90.18 

Spar Nord 18.06 9.26 5.07 6.72 8.7 12.89 12.66 16.11 10.19 1.28 

Forstædernes 43.31 45 56.25 36.87 38.47 29.56 38.04 42.58 59.31 78.69 

Amager 22.88 22.65 29.48 31.72 34.69 35.54 1.25 0.77 0.79 1.51 

Fionia 17 16.66 16.71 20.6 12.74 12.42 25.09 11.6 3.26 5.92 

Arbejdernes 19.01 14.21 12.74 13.49 20.15 27.74 37.22 38.39 38.29 32.91 

Alm. Brand 20.33 16.39 14.78 34.12 21.05 20.36 47.76 42.75 45.68 44.92 

Sparbank 10.8 11.09 7.55 14.08 9.34 8.32 8.03 1.6 9.02 5.92 

Vestjysk 11.36 2.02 8.67 12.76 6.97 9.44 5.03 3.52 5.31 4.87 

           

Liquid Assets / Tot. Dep. & Bor. (%)      

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske  13.66 10.56 9.63 12.24 10.56 0.46 0.69 0.54 0.49 0.53 

Nordea 34.97 38.75 31.79 43.68 39.55 23.6 64.04 2.66 58.56 53.86 

Jyske bank 40 33.01 31.08 28.83 36.87 2.86 2.02 1.95 1.32 0.73 

Sydbank 37.53 35.53 40.31 39.01 44.22 0.92 4.95 1.5 15.98 8.7 

FIH 7.67 12.1 6.9 8.62 8.4 2.25 1.55 n.a. n.a. n.a. 

Nykredit 56.95 51.51 50.16 50.14 44.25 35.39 51.05 52.84 81.43 69.84 

Spar Nord 18.06 9.26 5.07 6.72 8.7 12.89 12.66 16.11 10.19 1.2 

Forstædernes 43.31 45 56.25 36.87 38.47 29.17 37.68 40.33 56.41 68.67 

Amager 22.88 22.65 29.48 31.72 34.69 35.54 1.25 0.73 0.74 1.35 

Fionia 17 16.66 16.55 20.42 12.63 12.32 25.09 11.28 3.12 5.48 

Arbejdernes 19.01 14.21 12.74 13.49 20.15 27.74 37.22 38.39 38.29 32.91 

Alm. Brand 20.33 16.39 14.78 33.8 20.85 20.36 47.76 40.18 42.77 42.48 

Sparbank 10.8 11.09 7.55 14.08 9.34 8.32 7.81 1.41 7.76 5.46 

Vestjysk 11.36 2.02 8.67 12.76 6.97 9.44 5.03 3.26 4.81 4.2 
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APPENDIX 2: Results of downturn pro-cyclicality imp act 
model 
Table 1: Indicators and scores 
Indicators of capital risk 
(solvency) 

Weight Dan  Nor Jys Syd FIH Nyk SpN For Ama  Fio Arb Alm Spa Vej 

Equity / Total Assets (%) 0.1 7 5 7 6 6 6 6 1 8 8 7 8 7 8 

Equity / Net Loans (%) 0.1 6 6 6 6 4 7 6 1 8 8 7 8 7 7 

Equity / Liabilities (%) 0.05 7 5 7 6 6 6 6 1 8 8 7 8 7 8 

Cap. Funds / Total Assets (%) 0.05 6 6 7 6 4 6 6 3 7 7 7 6 7 7 

Cap. Funds / Net Loans (%) 0.05 6 6 6 6 3 7 6 3 7 8 7 6 6 6 

Cap. Funds / Liabilities (%) 0.05 6 6 7 6 4 6 6 2 7 8 7 6 7 7 

Subord Debt / Cap. Funds (%) 0.05 4 4 4 6 8 4 4 3 6 8 5 10 4 10 

Tier 1 capital ratio (%) 0.1 9 8 0 0 2 8 5 0 9 10 9 9 9 9 

Total capital ratio (%) 0.1 9 9 0 0 0 8 2 0 9 9 8 2 9 8 

Total assets growth (%) 0.05 3 4 2 3 3 0 4 0 2 4 2 3 3 0 

Total loans to public growth 
(%) 

0.05 3 3 3 3 4 0 3 4 2 3 2 3 4 0 

Interbank Ratio (%) 0.03 7 8 4 8 9 3 6 0 3 6 8 8 0 4 

Net Loans / Total Assets (%) 0.1 6 4 6 6 6 3 4 4 6 4 4 4 6 6 

Net Loans / Cust. & ST 
Funding (%) 

0.03 6 4 7 6 9 8 4 3 6 4 4 4 6 6 

Net Loans / Tot. Dep. & Bor. 
(%) 

0.03 6 4 7 6 6 3 4 4 6 4 4 4 6 6 

Liquid Assets / Cust. & ST 
Funding (%) 

0.03 6 0 9 0 5 1 10 0 0 8 6 4 0 3 

Liquid Assets / Tot. Dep. & 
Bor. (%) 

0.03 6 0 9 0 5 3 10 1 0 8 8 4 0 3 

 
Table 2: Weighted scores and total weighted scores 
Indicators of capital risk 
(solvency) 

We
igh
t 

Dan  Nor Jys Syd FIH Nyk SpN For Ama  Fio Arb Alm Spa Vej 

Equity / Total Assets (%) 0.1 0.7 0.5 0.7 0.6 0.6 0.6 0.6 0.1 0.8 0.8 0.7 0.8 0.7 0.8 

Equity / Net Loans (%) 0.1 0.6 0.6 0.6 0.6 0.4 0.7 0.6 0.1 0.8 0.8 0.7 0.8 0.7 0.7 

Equity / Liabilities (%) 0.0
5 

0.35 0.25 0.35 0.3 0.3 0.3 0.3 0.05 0.4 0.4 0.35 0.4 0.35 0.4 

Cap. Funds / Total Assets (%) 0.0
5 

0.3 0.3 0.35 0.3 0.2 0.3 0.3 0.15 0.35 0.35 0.35 0.3 0.35 0.35 

Cap. Funds / Net Loans (%) 0.0
5 

0.3 0.3 0.3 0.3 0.15 0.35 0.3 0.15 0.35 0.4 0.35 0.3 0.3 0.3 

Cap. Funds / Liabilities (%) 0.0
5 

0.3 0.3 0.35 0.3 0.2 0.3 0.3 0.1 0.35 0.4 0.35 0.3 0.35 0.35 

Subord Debt / Cap. Funds (%) 0.0
5 

0.2 0.2 0.2 0.3 0.4 0.2 0.2 0.15 0.3 0.4 0.25 0.5 0.2 0.5 

Tier 1 capital ratio (%) 0.1 0.9 0.8 0 0 0.2 0.8 0.5 0 0.9 1 0.9 0.9 0.9 0.9 

Total capital ratio (%) 0.1 0.9 0.9 0 0 0 0.8 0.2 0 0.9 0.9 0.8 0.2 0.9 0.8 

Total assets growth (%) 0.0
5 

0.15 0.2 0.1 0.15 0.15 0 0.2 0 0.1 0.2 0.1 0.15 0.15 0 

Total loans to public growth 
(%) 

0.0
5 

0.15 0.15 0.15 0.15 0.2 0 0.15 0.2 0.1 0.15 0.1 0.15 0.2 0 

Interbank Ratio (%) 0.0
3 

0.21 0.24 0.12 0.24 0.27 0.09 0.18 0 0.09 0.18 0.24 0.24 0 0.12 

Net Loans / Total Assets (%) 0.1 0.6 0.4 0.6 0.6 0.6 0.3 0.4 0.4 0.6 0.4 0.4 0.4 0.6 0.6 

Net Loans / Cust. & ST 
Funding (%) 

0.0
3 

0.18 0.12 0.21 0.18 0.27 0.24 0.12 0.09 0.18 0.12 0.12 0.12 0.18 0.18 

Net Loans / Tot. Dep. & Bor. 
(%) 

0.0
3 

0.18 0.12 0.21 0.18 0.18 0.09 0.12 0.12 0.18 0.12 0.12 0.12 0.18 0.18 

Liquid Assets / Cust. & ST 
Funding (%) 

0.0
3 

0.18 0 0.27 0 0.15 0.03 0.3 0 0 0.24 0.18 0.12 0 0.09 

Liquid Assets / Tot. Dep. & 
Bor. (%) 

0.0
3 

0.18 0 0.27 0 0.15 0.09 0.3 0.03 0 0.24 0.24 0.12 0 0.09 

TOTAL WEIGHTED 
SCORE  

1 6.38 5.38 4.78 4.2 4.42 5.19 5.07 1.64 6.4 7.1 6.25 5.92 6.06 6.36 
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APPENDIX 3: 10-year development of profitability ra tios 
 
Net Interest Margin (%)         

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 1.74 1.16 1.41 1.27 1.25 1.41 1.45 1.13 1.19 1.26 

Nordea 1.73 1.74 1.72 1.58 1.41 1.1 1.08 1.08 1.09 1.19 

Jyske bank 2.89 2.52 2.36 2.3 2.43 2.49 2.29 2.11 1.76 1.65 

Sydbank 2.99 2.96 2.88 2.91 2.72 2.33 2.11 1.91 1.82 2.09 

FIH 1.93 1.57 1.68 1.55 1.68 1.36 1.28 1.23 1.24 1.28 

Nykredit 0.75 0.84 0.87 1.04 1.35 1.13 1.1 0.89 0.93 1.03 

Spar Nord 3.43 3.51 3.36 3.14 3.1 2.99 2.66 2.26 2.15 2.59 

Forstædernes 5.11 5.15 4.67 4.17 3.83 3.33 2.6 2.14 2.11 2.32 

Amager 3.6 3.69 3.62 3.78 3.82 3.65 2.87 2.8 2.77 2.95 

Fionia 3.2 3.23 3.06 3.02 2.99 3.02 2.15 1.8 1.98 2.26 

Arbejdernes 4.61 4.62 4.93 4.87 4.68 4.01 3.36 3.11 2.93 2.83 

Alm. Brand 1.96 2.34 2.56 2.5 2.69 2.59 1.91 1.99 1.87 1.93 

Sparbank 5.85 6.64 6.29 5.6 5.4 5.03 4.49 3.8 3.53 3.51 

Vestjysk 5.84 6.02 7.42 5.11 4.8 4.35 4.14 3.52 3.07 2.38 

Return on Avg Assets (ROAA) (%)        

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 0.78 0.46 0.6 0.5 0.52 0.45 0.57 0.52 0.49 0.03 

Nordea 0.67 0.99 0.39 0.43 0.5 0.49 0.56 0.62 0.52 0.31 

Jyske bank 1.06 0.99 0.48 0.36 0.95 1.12 1.28 1.41 0.93 0.44 

Sydbank 0.66 1 0.72 0.62 0.96 0.95 1.05 1.42 1.38 0.42 

FIH 0.77 0.82 0.85 0.91 0.85 0.94 0.97 1.05 1.07 0.16 

Nykredit 0.11 0.13 0.2 0.15 0.43 0.39 0.55 0.65 0.63 -0.15 

Spar Nord 0.91 0.93 0.2 0.38 0.74 0.88 1.16 1.59 1.12 0.14 

Forstædernes 1.05 1.2 0.95 0.59 0.9 1.22 1.33 1.5 0.86 -3.71 

Amager 0.8 1.12 0.93 -0.31 1.47 1.79 2.33 2.32 1.41 -1.55 

Fionia 0.46 0.75 0.64 0.47 0.79 0.8 0.95 1.21 0.8 -2.98 

Arbejdernes 0.47 0.93 0.67 0.6 1.93 1.18 1.17 1.5 0.8 -0.21 

Alm. Brand 0.42 0.41 0.54 0.8 0.85 1.26 1.37 0.84 0.68 -2.56 

Sparbank 0.79 1.29 0.91 0.93 2.17 1.51 2.07 1.41 0.96 -1.61 

Vestjysk 1.92 1.8 1.64 1.08 2.56 1.65 1.74 1.86 1.35 1.02 

Return on Avg Equity (ROAE) (%)        

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 16.64 11.59 16.23 14.22 15.6 13.91 17.98 16 14.91 1.02 

Nordea 15.54 24.44 11.2 14.64 17.18 13.95 17.01 19.28 15.06 9.07 

Jyske bank 17.46 19.84 10.55 8.03 17.7 17.9 19.63 22.32 17.94 9.67 

Sydbank 12.43 19.7 14.21 12.15 17.58 16.93 19.88 26.71 26.21 8.79 

FIH 9.31 11.16 12.04 11.73 9.71 12.58 13.28 14.93 15.48 2.36 

Nykredit 2.15 3.1 4.8 3.55 10.34 9.13 12.93 15.96 14.66 -3.65 

Spar Nord 14.77 15.8 3.61 6.8 12.17 13.71 17.75 24.78 17.47 2.33 

Forstædernes 13.24 16.63 13.45 8.23 12.64 19.18 22.64 25.9 14.03 -46.61 

Amager 9.98 14.91 13.03 -4.22 18.06 20.38 26.45 27.48 18.08 -25.78 

Fionia 6.89 11.2 10.15 7.72 12.75 12.12 15.04 19.13 12.62 -63.59 

Arbejdernes 4.85 9.47 6.33 5.12 16.05 10.2 9.69 11.8 6.66 -2.06 

Alm. Brand 6.71 5.81 8.28 13.23 11.93 15.42 16.56 9.81 8.45 -40.99 

Sparbank 6.94 10.45 7.74 8.42 18.5 11.77 16.96 12.86 9.42 -18.91 

Vestjysk 11.76 10.68 11.2 7.95 17.91 11.32 13.13 15.62 13.19 13.2 
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Cost to Income Ratio (%)         

 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Danske 61.48 67.75 58.39 57.46 55.27 57.21 53.54 51.55 54.61 61.51 

Nordea 69.1 62.46 61.78 64.01 61.37 60.79 57.59 55.38 58.37 62.11 

Jyske bank 55.95 57.6 65.47 61.32 57.47 66.33 67.87 60.58 58.45 61.78 

Sydbank 65.06 60.79 63.09 63.52 55.41 58.75 57.49 52.07 57.27 65.78 

FIH 20.94 19.64 15.99 18.37 21.47 19.82 24.77 31.77 37.1 55.26 

Nykredit 68.73 74.18 67.36 69.95 44.69 54.04 49.5 47.11 46.92 72.23 

Spar Nord 69.06 58.41 70.36 63.87 63.27 62.42 62.88 58.52 64.91 79 

Forstædernes 63.58 59.44 60.09 66.27 59.98 60.05 57.86 51.9 62.08 111.01 

Amager 68.66 58.9 58.03 60.42 54.72 51.86 44.83 44.41 52.51 62.45 

Fionia 69.74 60.87 61.55 66.3 60.22 61 61.85 62.08 62.08 129.84 

Arbejdernes 86.06 74.24 75.42 78.11 65.2 72.06 75.3 76.39 88.44 90.63 

Alm. Brand 78.33 79.35 68.76 67.3 69.73 64.21 52.49 71.67 78.81 449.15 

Sparbank 62.19 56.36 59.4 60 49.57 61.55 54.27 56.93 66.97 89.92 

Vestjysk 54.1 50.85 55.13 58.77 46.84 55.8 52.59 50.41 56.91 53.04 
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APPENDIX 4: Banks’ credit exposure by industry and/ or 
exposure category 

NORDEA     

Corporate exposure split by industry group, 31 December 2007 and 2008, EUR Million 

 2007 % Share 2008 % Share 

Construction and engineering  929 1.72 825 1.50 

Consumer durables (cars, appliances etc) 1,094 2.02 1,169 2.13 

Consumer staples (food, agriculture etc)  8,529 15.76 9,773 17.77 

Energy (oil, gas etc)  67 0.12 180 0.33 

Health care and pharmaceuticals  930 1.72 1,141 2.07 

Industrial capital goods  852 1.57 1,107 2.01 

Industrial commercial services  7,864 14.53 7,859 14.29 

IT software, hardware and services  338 0.62 502 0.91 

Media and leisure  861 1.59 1 0.00 

Metals and mining materials  24 0.04 22 0.04 

Paper and forest materials  194 0.36 221 0.40 

Real estate management and investment  5,120 9.46 5,841 10.62 

Retail trade  4,733 8.74 5,273 9.59 

Shipping and offshore  959 1.77 1,524 2.77 

Telecommunication equipment  58 0.11 43 0.08 

Telecommunication operators  228 0.42 783 1.42 

Transportation  1,024 1.89 1,111 2.02 

Utilities (distribution and production)  1,329 2.46 2,099 3.82 

Other financial companies  6,907 12.76 2,681 4.88 

Other materials (chemical, building materials etc)  1,159 2.14 1,404 2.55 

Other, public and organizations  9,255 17.10  0.00 

Other  1,679 3.10 10,330 18.78 

Total exposure  54,133 100 54,992 97.99 

     

Fin. Institutions 9,427 8.36 9,211 7.87 

Corporate 54,133 47.98 54,992 47.00 

Retail 38,881 34.46 42,850 36.62 

1) Retail mortgages 26,615 23.59 29,014 24.80 

Central governments/central banks 5,643 5.00 4,475 3.82 

Regional governments/ local authorities 1,562 1.38 1,851 1.58 

Other 3,170 2.81 3,622 3.10 

Total 112,816 100.00 117,001 100.00 

     

DANSKE BANK      

Credit exposure by industry DKK million  2007 % Share 2008 % Share 

Central and local governments 139696 5.21 75852 3.01 

Subsidized housing companies 150843 5.63 159571 6.33 

Banks 332866 12.42 245712 9.75 

Diversified financials 396549 14.80 234498 9.31 

Other financials 82370 3.07 155530 6.17 

Energy and utilities 30492 1.14 44318 1.76 

Consumer discretionary and consumer staples 208311 7.77 240387 9.54 

Commercial property 172839 6.45 205428 8.15 

Construction, engineering, building products 56629 2.11 42057 1.67 
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Transportation and shipping 60939 2.27 75214 2.98 

Other industrials 100802 3.76 94007 3.73 

IT 14498 0.54 15739 0.62 

Materials 49070 1.83 56090 2.23 

Health care 26035 0.97 33026 1.31 

Telecommunication services 7288 0.27 8694 0.35 

Personal customers 850439 31.74 833747 33.09 

Total 2679774 100.00 2519870 100.00 

Retail personal customers 850493 31.74 833747 33.09 

Retail business customers 54297 2.03 56935 2.26 

Corporate customers 1086804 40.56 1196704 47.49 

Institutions 507966 18.96 316486 12.56 

Governments 139696 5.21 75852 3.01 

Securitization 40518 1.51 40146 1.59 

Total 2679774 100.00 2519870 100.00 

     

JYSKE BANK      

Credit exposure by category, DKK million  12/31/07 % Share 12/31/08 % Share 

States 24164 10.83 14756 6.52 

Banks 19320 8.66 36849 16.28 

Corporate (total) 108241 48.49 103999 45.96 

1) Agriculture, forestry, hunting 7419 3.32 6680 2.95 

2) Fishing 1559 0.70 1515 0.67 

3) Manufacturing and raw materials 17787 7.97 16141 7.13 

4) Construction 3720 1.67 3487 1.54 

5) Retail and hotel 10976 4.92 11129 4.92 

6) Transportation 3647 1.63 3765 1.66 

7) Financing and insurance 28906 12.95 26079 11.52 

8) Real estate administration and service 26561 11.90 29112 12.86 

9) Other corporate 3951 1.77 4805 2.12 

Retail (total) 67881 30.41 64322 28.42 

1) Real estate 19609 8.79 31374 13.86 

2) Qualifying revolving 5746 2.57 5907 2.61 

3) Other retail 42526 19.05 27041 11.95 

Equity  438 0.20 458 0.20 

Securitization 0 0.00 2592 1.15 

Assets with no counterparty 3162 1.42 3330 1.47 

Total 223206 100.00 226306 100.00 

     

SYDBANK      

Credit exposure by category, DKK million  12/31/07 % Share 12/31/08 % Share 

States 7867 5.00 2734 1.66 

Banks 24809 15.75 21407 13.01 

1) Real estate 11787 7.49 14394 8.75 

2) Retail 12976 8.24 14562 8.85 

3) Investment 27957 17.75 34111 20.73 

4) Agriculture 8524 5.41 11377 6.92 

5) Manufacturing 13272 8.43 14360 8.73 

6) Service 10503 6.67 9644 5.86 

8) Transportation 3276 2.08 3175 1.93 
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Equity 608 0.39 677 0.41 

Assets with no counterparty 1366 0.87 1334 0.81 

Total 157470 100.00 164520 100.00 

     

FIH      

Credit exposure by category, DKK million  12/31/2008 % Share   

Assets with no counterparty 1667 1.55   

Central governments/central banks 3698 3.44   

Commercial exposure 75752 70.42   

Fin. Institutions 16018 14.89   

Public 27 0.03   

Regional or local authorities 1742 1.62   

Restance eller Overtraek 2015 1.87   

Backed by real estate 6656 6.19   

Total 107576 100.00   

Public 2221 2.06   

Agriculture, Forestry, Hunting 72 0.07   

Fishing 0.2 0.00   

Retail 11856 11.02   

Manufacturing 25842 24.02   

Construction 2515 2.34   

Transportation 7334 6.82   

Credit and Fin. Inst. 22949 21.33   

Real estate administration and retail 25954 24.13   

Other 8824 8.20   

Total 107576 99.99   

     

NYKREDIT      

Credit exposure by category, DKK million     

 12/31/07 % Share 12/31/08 % Share 

Retail exposures 17339 15.43 16686 13.67 

1) Mortgages on real property 9570 8.52 11777 9.65 

2) Revolving exposures 3090 2.75 3432 2.81 

3) Other retail exposures 4678 4.16 1177 0.96 

Commercial exposures 76003 67.63 76773 62.91 

Credit institution exposures 18530 16.49 27960 22.91 

Sovereign exposures 332 0.30 534 0.44 

Equity exposures 24 0.02 88 0.07 

Assets with no counterparty 99 0.09 293 0.24 

Total 112328  122033  

Retail 17161 15.27 16226 13.30 

Non-profit housing 1694 1.51 3100 2.54 

Private rental housing 27615 24.57 18792 15.40 

Office and retail property 29583 26.32 33508 27.46 

Agriculture 5912 5.26 2856 2.34 

Trades and industry 11106 9.88 18675 15.30 

Other 18986 16.89 28875 23.66 

Total 112382  122033  
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SPAR NORD Credit exposure by category, DKK million  12/31/08 % Share   

Central governments/ central banks 2313 2.76   

Regional or local authorities 6257 7.46   

Public bodies 175 0.21   

Credit institutions 6062 7.23   

Commercial exposures 27736 33.06   

Retail exposures 32388 38.61   

Backed by real estate 5483 6.54   

Restance eller Overtraek 1039 1.24   

Short term institutional or commercial exposures 151 0.18   

Kollektive investeringsordninger 610 0.73   

Other, incl. Assets with no counterparty 1674 2.00   

Total 83888    

Construction 3045 3.63   

Real estate administration 7332 8.74   

Manufacturing, raw materials, el, gas, water, heating 4004 4.77   

Retail, restaurant, hotel 5350 6.38   

Credit and fin. Inst, insurance 16312 19.44   

Agriculture, forestry, fishing 7233 8.62   

Public administration 6314 7.53   

Private 23250 27.72   

Transportation, post, telephone 3740 4.46   

Other 7309 8.71   

Total 83888    

     

FORSTÆDERNES     

Credit exposure by industry, % 2007 2008   

Car dealers 1    

Construction 5 5   

Retail 2 2   

Real estate related 30 26   

Engros 3 2   

Financial institutions 8 7   

Handvaerk 3 2   

Investment exposure 20 20   

Manufacturing 2 2   

Restaurant 1 1   

Lawyers, auditors 2 2   

Entertainment 1 1   

Transportation 1 1   

Other 7 7   

Private 14 21   

Loans and guarantees, %     

Business (Total) 68 79   

Agriculture, hunting, forestry 1 1   

Fishing 0 0   

Manufacturing 2 3   

Construction 4 4   

Retail, restaurant, hotel 6 7   

Transport, post, telephone 1 1   
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Credit, financial, insurance 11 9   

Real estate administration 29 35   

Other 14 19   

Private (Total) 32 21   

Total 100 100   

     

AMAGERBANKEN     

Exposure to large engagements, % 2007 2008   

Transportat 1 1   

Udlejnings erhvervsejend. 24 23   

Projektfinansiering 17 17   

Handelsvirksomhed 4 4   

Investeringskredit 11 10   

Kredit og finans i øvrigt 4    

Fremstillingsvirksomheder 3 4   

Udlejning bolig 11 17   

Udlejning materiel 15 17   

Holdingsselskaber 6 6   

Aktierisiko 4    

Rådg, og for.service  1   

     

FIONIA     

Udlån og garantier (før nedskrivninger)  2008 % 2007 % 

Offentlige myndigheder  3.8 0 0 0 

Landbrug mv  1,722.90 6.8 2,019.60 7.8 

Fiskeri 7 0 5 0 

Fremstillingsvirksomheder mv  1,011.40 4 1,143 4.4 

Bygge og anlæg  714.1 2.8 724.3 2.8 

Handel og restaurant 1,552.80 6.1 1,672.40 6.4 

Transport  1,114 4.4 1,244.90 4.8 

Kredit-, finans- og forsikringsvirksomhed  7,057.40 27.9 4,274 16.5 

Ejendomsadministration  6,412.80 25.3 7,307.20 28.1 

Øvrige erhverv  1,056.20 4.2 694.80 2.7 

Privat  4,681.50 18.5 6,895 26.5 

I alt  25,333.80 100 25,980.40 100 

ARBEJDERNES     

Credit exposure by category, 1000 DKK 2007 % share   

Public authorities 121997 0.52   

Commercial     

1) Agriculture, hunting, forestry 58794 0.25   

2) Fishing 662 0.00   

3) Manufacturing and utilities 378070 1.63   

4) Construction 547306 2.35   

5) Retail, restaurant, hotel 1512053 6.50   

6) Transport, post, telephone 399251 1.72   

7) Credit, financial, insurance 5313492 22.85   

8) Real estate administration 1436134 6.18   

9) Other 992832 4.27   

Commercial Total 10638594 45.75   

Private 12494463 53.73   
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ALM BRAND     

Loans and guarantees, % 2007 2008   

Public authorities 0 0   

Commercial:     

1) Agriculture, hunting, forestry 4.8 6.8   

2) Fishing 0 0   

3) Manufacturing and utilities 0.2 0.4   

4) Construction 0.6 1.3   

5) Retail, restaurant, hotel 2.5 2.6   

6) Transport, post, telephone 0.4 0.5   

7) Credit, financial, insurance 21.1 21.7   

8) Real estate administration 20.5 20.8   

9) Other 4.1 1.9   

Business total 54.2 56   

Private 45.8 44   

Total 100 100   

     

SPARBANK     

Brancefordelingen af krediteksponering (DKK million) 2008 % share   

Construction 981 4.15   

Ejendomshandel og udlejning 2396 10.13   

Erhvervsservice 969 4.10   

Finansieringa and forsikring 2384 10.08   

Handel og transport 1984 8.39   

Industri, råstof, forsyning 973 4.11   

Information, kommunikation 137 0.58   

Kultur, fritid 137 0.58   

Landbrug, skovbrug, fiskeri 1049 4.43   

Offentlig administration, undervisning, sundhed 345 1.46   

Rrivatkunder 9686 40.94   

Uoplyste aktiver 2619 11.07   

Total 23658    

     

VESTJYSK     

Loans and guarantees, % 2007 2008   

Public authorities 0 0   

Agriculture, hunting, forestry 15 14   

Fishery 2 2   

Manufacturing, raw materials, public service utilities 10 10   

Construction 7 6   

Trade, restaurant and hotel 10 9   

Transportation, mail, telecommunication 2 2   

Credit, financial and insurance companies 6 6   

Property administration and real estate, business service 16 18   

Other business 2 4   

Total corporate 70 71   
Retail 30 29   

 


