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ANALYSIS 

STRESS TEST

Largest banks 
close to buffer 
requirements 
in stress test

 In general, the largest banks have 
excess capital adequacy in a scenario 
with loan impairment charges slightly 
above the level in the period 2008-2010. 
But several banks are close to exceed-
ing the capital buffer requirements in a 
severe recession scenario, and a few fall 
short of the requirements.

 The banks should expect that their 
access to external funding in the finan-
cial markets may be challenged if the 
buffer requirements are breached.

 In scenarios which are more severe 
than the financial crisis, in terms of 
loan impairment charges, the largest 
banks begin to utilise their regulatory 
capital buffers. However, the scenario 
would have to be very severe for the 
banks to hit their minimum capital  
requirement.

Danmarks Nationalbank performs a stress test of 
the Danish banking sector for each half year. In the 
stress test, the banks’ capitalisation under stress 
is compared with the current capital requirements. 
The stress test comprises the banking elements of 
15 of the largest Danish banks. Nordea is no longer 
included in the stress test, as Nordea changed status 
to a branch as from the turn of the year.

The stress test shows that the largest Danish banks, 
SIFIs1, predominantly have excess capital adequacy 
in a severe recession scenario. No SIFIs will fall  
below the minimum statutory capital requirement  
for banks – the “red” requirement – but a few will 
exceed the add-on buffer requirements – the  

“yellow” requirement – cf. Chart 1.

1 SIFIs are “systemically important financial institutions”. Four SIFIs, 
Danske Bank, Jyske Bank, Nykredit Bank and Sydbank, are included  
in the stress test.
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Note: The chart shows the SIFIs’ excess capital adequacy or 
capital shortfall as percentages of the total risk-weighted 
exposures relative to the capital requirement including 
buffers (the “yellow” requirement).

Source: Own calculations.
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In the event of non-compliance with the buffer 
requirements, banks are subject to a number of 
limitations, e.g. limitations of dividend payments. 
Moreover, the banks should expect that their access 
to external funding in the financial markets may be 
challenged if the buffer requirements are breached.

The capital requirements will increase towards 2019, 
when the capital conservation buffer and the SIFI 
capital buffer will be fully phased in, cf. Chart 2.  
Overall, the SIFIs will have a capital shortfall of  
kr. 2.9 billion at end-2019 in the severe recession 
scenario in order to meet all capital requirements. 
It is assumed in the stress test that the banks cease 
to pay dividends when their capital ratios approach 
the buffer requirements. If the systemic banks would 
continue to pay dividends at the 2016 level, the  
capital shortfall would increase to kr. 13.3 billion.2

A few of the non-systemic banks are seriously chal-
lenged in the stress test, and some are unable to 
comply with the red requirement. Their total capital 
shortfall is kr. 200 million for the red requirement 
and kr. 1.4 billion for the yellow requirement. Chart 
3 shows the development in capital relative to the 
yellow requirement. Before the non-systemic banks 
hit the red requirement, breach of the buffer require-
ments allows the authorities to intervene. They have 
the tools required for addressing such a situation, 
but the owners and creditors of the banks in ques-
tion may suffer losses if the banks are to be re - 
covered or resolved.

How the stress test works

The basis for Danmarks Nationalbank’s stress test is 
three macroeconomic scenarios3: a baseline scenario, 
low growth and severe recession. The baseline sce-
nario is based on Danmarks Nationalbank’s macro-
economic projection. In the low growth scenario, the 
economy is hit by a minor domestic recession en-
tailing weak GDP growth and a limited house price 
fall. In the severe recession scenario, export market 

2 Only actual dividends are considered here. It is assumed that no  
buy-backs of shares are made during the stress period.

3 Scenarios have been prepared in collaboration with the Danish  
Financial Supervisory Authority

growth is reduced, and pessimism among consum-
ers and firms leads to falling consumption and fewer 
investments. This causes GDP and house prices to fall, 
while unemployment rises.

Macroeconomic developments affect banks’ earnings 
and balance sheets in several ways, most importantly 
via loan impairment charges. Historically, loan impair-
ment charges have been closely linked to develop-
ments in GDP, unemployment and house prices. In the 
period from 1975 onwards, the three variables alone 
account for around 80 per cent of the development in 
the banking sector’s loan impairment charges. In the 
stress test, peak loan impairment charges increase to 
levels seen in previous crises, cf. Chart 4, while total 
loan impairment charges over the three-year period 
are on a par with loan impairment charges for the 
period 2008-10.

The banks most burdened by loan impairment charges  
are also at risk of experiencing higher funding costs, 
which will reduce their interest margins. Moreover, the 
banks may suffer losses on their financial asset port- 

Banks are facing increasing capital  
requirements towards 2019

Chart 2
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Note: Example of capital requirement developments towards 
2019. The Pillar II add-on varies from bank to bank, while 
the SIFI capital buffer affects only SIFIs, varying between 
SIFIs depending on how systemic they are.



A N A LYS I S  —  DA N M A R K S  N AT I O N A L BA N K
S T R E SS  T E S T  2 0 1 7

3

GDP falls and loan impairment charges rise under stress Chart 4
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Note: Right-hand chart: Loan impairment charges calculated as a percentage of lending and guarantees before loan impairment charges.  
The historical series until and including 2015 is based on banks in the Danish Financial Supervisory Authority’s groups 1-3. The estimated 
loan impairment charge ratios for 2017-19 have been calculated as a weighted average of the 15 banks in the stress test.

Source: Cato Baldvinsson, Torben Bender, Kim Busch-Nielsen and Flemming Nytoft Rasmussen, Dansk Bankvæsen (Danish banking – in Danish 
only), 5th edition, Forlaget Thomson (2005), Danish Financial Supervisory Authority, Statistics Denmark and own calculations.

Most non-systemic banks meet capital requirements, but a few are  
in substantial difficulties

Chart 3
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folios. Finally, the largest banks are affected by pos-
sibly higher risk weights for their lending. The reason 
is that the large banks use internal ratings-based (IRB) 
models to calculate, inter alia, probabilities of default 
on their lending. Since risk weights depend on prob-
abilities of default, they will change when the prob-
abilities of default increase under stress.4 

New model for loan impairment 
charges

Danmarks Nationalbank’s model for loan impairment 
charges has been updated in the latest stress test.  
In brief, the model is a three-step model:

• The first step is to estimate a relationship  
between loan impairment charges and macro- 
economic variables. Loan impairment charges  
depend mainly on developments in unemploy-
ment, house prices and GDP.

• The second step is to perform a sectoral pro-
jection of loan impairment charges, reflecting 
that some sectors are more cyclical than others. 
For example, loan impairment charges for the 
construction sector increase considerably more 
than loan impairment charges for households. 
Consequently, banks with loans to more cyclically 
sensitive sectors are hit harder.

• The final step is to make adjustments at bank  
level, whereby banks assessed to have riskier 
loans have tougher loan impairment charges.

The new loan impairment model differs from the 
previous model in several respects. In the previ-
ous model, loan impairment charges for the year 
depended on the previous year’s loan impairment 
charges. Although this made it statistically easier 
to explain the loan impairment charges over time, 
it had the inappropriate effect of loan impairment 
charges under stress being lower after years, such as 
recent years, with very low loan impairment charges. 
Moreover, the estimation method has been changed 
in that greater weight is attached to more recent 
observations rather than old observations.

4 Only the banks’ risk weights related to credit risk change in the stress 
test. The banks’ risk weights related to market risk may also increase 
due to higher volatility.

In the severe recession scenario, the model pro duces 
loan impairment charges which are slightly higher 
(4.9 per cent) seen over a three-year period, com-
pared with the period 2008-10 (4.5 per cent). This 
can be seen as a “best case”, given the severe reces-
sion scenario, but of course it may turn out to be too 
optimistic in a potential future crisis. For example, 
loan impairment charges totalled around 7 per cent 
in the years 1991-93 – the largest loan impairment 
charges in any three-year period in recent time. 

IFRS 9 – a new approach to  
loan impairment charges

Box 1

In many countries, banks’ loan impairment charges dur-

ing the financial crisis have been described as “too little, 

too late”. This has led to a revision of the international 

accounting standards (IFRS) prepared by the Internation-

al Accounting Standards Board, and new rules on loan 

impairment charges will enter into force from 1 January 

2018 in the form of the IFRS9 standard.The essence 

of IFRS9 is that, in future, banks must recognise loan 

impairment charges before there is objective evidence 

of impairment. In future, loan impairment charges are to 

cover expected losses on loans to a higher degree. 

Under the new standards, loan impairment charges will 

reflect current changes in probabilities of default. This 

may have procyclical effects. On the other hand, the 

banks must, according to these rules, make loan impair-

ment charges already before a crisis, so that they are bet-

ter prepared if risks materialise. The fact that increased 

risks must be continuously reflected in loan impairment 

charges may also have a disciplinary effect reducing 

banks’ risk-taking prior to crises.

The exact effect of the rules on the banks’ loan impair-

ment charges and capitalisation are not clear. Several 

of the large audit firms have conducted questionnaire 

surveys for European banks, and one of the main results 

is that banks are still struggling to quantify the effect of 

IFRS9. The European Banking Authority has also conduct-

ed a survey of 50 European banks, finding that the new 

rules will cause the banks’ Common Equity Tier I ratio to 

fall by 0.59 percentage point on average.

1. IFRS9 and its effects are described in more detail in Cohen, 

Benjamin J. and Edwards Jr., Gerald A., ”The new era of expec-

ted credit loss provisioning”, BIS Quarterly Review, March 2017.
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The systemic banks start to utilise their regulatory capital buffers when 
loan impairment charges exceed the financial crisis level

Chart 5
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The systemic banks start to utilise their capital buffers 
in earnest when loan impairment charges begin to 
exceed the financial crisis level, cf. Chart 5 (top). How-
ever, it would take historically large loan impairment 
charges before the systemic banks would struggle 
to meet the minimum capital requirements, cf. Chart 
5 (bottom).5 Violating the regulatory buffer require-
ments can be problematic. For example, it may be a 
challenge to obtain external funding in the financial 
markets. In addition, the bank encounters a number 
of limitations, e.g. in relation to dividend payments.

In future, the banks’ loan impairment charges will be 
affected by the new accounting standard IFRS9 (see 
the box), which will change the calculation method 
of loan impairment charges as from 1 January 2018. 
It is still uncertain how the new rules will affect banks’ 
current loan impairment charges and capitalisation, 
but in future banks need to be more forward- 
oriented and recognise loan impairment charges at 
an earlier stage.6 This will probably affect loan im-
pairment charges in a stress test, as they are currently 
concentrated in the last half of the stress period.

Risk weights increase to  
a limited extent under stress

The largest Danish banks – Danske Bank, Nykredit,  
Jyske Bank and Sydbank – apply IRB models for 
calculation of the risk weights included in the 
calculation of risk-weighted exposures. In previous 
stress tests, the risk weights were assumed to be 
unchanged over time.

A risk weight is a complicated function of a number 
of variables, including the probability of default on 
a loan, time to maturity, exposure type, expected 
loss in the event of default, etc. Since these elements 
change under stress, risk weights are affected ac-
cordingly.

5 However, the stress test may potentially underestimate the capital 
shortfall, as the distribution of loan impairment charges across banks 
may be more extreme in reality than modelled in the stress test.

6 The Basel Committee recommends gradual implementation over 
several years, as regards the calculation of capitalisation, to avoid 
a sudden capitalisation shock for the banks, cf. Basel Committee on 
Banking Supervision, “Regulatory treatment of accounting provisions 

– interim approach and transitional arrangements”, March 2017.

The stress test focuses on changes in probabilities 
of default on loans – which is the element with the 
greatest variability according to data from the finan-
cial crisis years. The relationship between probabil-
ities of default and risk weights is far from linear, and 
risk weights may even fall if probabilities of default 
are high, cf. Chart 6. The reason is that risk weights 
are to ensure sufficient capital to cover unexpected 
losses. A bank with loans with high probabilities 
of default should have loan impairment charges in 
place to cover the expected losses on the loans.  
For example, losses on a loan with certainty of  
default (a probability of default of 100 per cent) 
must be fully covered by loan impairment charges, 
so the risk weight of defaulted loans is set at zero.

Risk weights as a function of  
probabilities of default

Chart 6
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In practice, the banks classify their loans in various 
rating classes, depending on the probability of  
default. In the stress test, the risk weights change in 
the form of migration from better to poorer rating 
classes, which increases the risk weights in general. 
At the same time, a share of the loans is transferred 
to the rating class containing defaulted loans. It 
should be expected that already uncertain loans,  
in particular, default.

In the stress test, loans may either migrate down one 
rating class or to the category for defaulted loans, 
cf. Chart 7. The probability of loans migrating to 
poorer rating classes is estimated on the basis of the 

Shifts in IRB banks’ risk weights due to rating migration Chart 7

Rating class  1 Rating class  2 Rating class  N-1Rating class  3
Rating class  N

(defaulted loans)

Note: In the risk weight model, loans may either migrate down one rating class or to the category for defaulted loans. Migration to the de-
faulted loan category is proportional to the average probabilities of default in the other rating classes.

observed migration patterns for Danish IRB banks in 
2008-2010. Migration to the poorest rating class is as-
sumed to be proportional with the probability of de-
fault in the rating class from which the loan migrates.

Risk weights increase the most for banks with already 
very safe loans. There are two reasons for this. Firstly, 
the strongest increase in the risk weight function is 
seen for low risk weights, cf. Chart 6. Secondly, fewer 
loans with high risk weights default, resulting in risk 
weights of zero. Consequently, the extent to which 
risk weights change varies greatly across banks. In 
the severe stress scenario, the average risk weight 
changes by 0-5 per cent for SIFIs.
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Appendix 1:  
Stress test population

Banks included in the stress test Table 1

Systemic banks

Danske Bank

Jyske Bank

Nykredit Bank

Sydbank

Non-systemic banks

Spar Nord Bank

Arbejdernes Landsbank

Ringkjøbing Landbobank

Sparekassen Kronjylland

Vestjysk Bank

Nordjyske Bank

Lån & Spar Bank 

Jutlander Bank

Sparekassen Sjælland

Den Jyske Sparekasse

Sparekassen Vendsyssel
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Appendix 2:  
Scenarios in Danmarks 
Nationalbank’s  
accounts-based stress test

Scenarios: Selected financial ratios

Baseline scenario Low growth Severe recession

2017

GDP, per cent year-on-year 1.6 1.3 1.0

Private consumption, per cent year-on-year 2.0 1.6 1.5

Export market growth, per cent year-on-year 3.2 3.2 2.0

House prices, per cent year-on-year 3.1 2.6 2.2

Gross unemployment, per cent of labour force 3.8 3.9 3.9

Bond yields 0.8 0.8 0.8

2018

GDP, per cent year-on-year 1.6 -0.6 -4.4

Private consumption, per cent year-on-year 2.0 -1.4 -3.7

Export market growth, per cent year-on-year 3.4 3.4 -8.0

House prices, per cent year-on-year 2.7 -4.5 -11.3

Gross unemployment, per cent of labour force 3.7 4.6 6.4

Bond yields 1.1 1.1 1.1

2019

GDP, per cent year-on-year 1.6 0.9 -0.5

Private consumption, per cent year-on-year 2.0 -0.1 -1.3

Export market growth, per cent year-on-year 3.5 3.5 2.5

House prices, per cent year-on-year 2.4 -1.5 -6.9

Gross unemployment, per cent of labour force 3.7 5.4 9.2

Bond yields 1.4 1.4 1.4

Note: Annual averages.
 House prices are cash prices of single-family houses.
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