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FOREWORD

Under the 1936 Danmarks Nationalbank Act,
Danmarks Nationalbank must maintain a safe
and secure currency system and facilitate and
regulate the traffic in money and the extension
of credit. One of Danmarks Nationalbank's main
objectives is thus to contribute to the stability
of the financial system.
Danmarks Nationalbank defines financial stability as a condition whereby the overall financial system is robust enough for any problems
within the sector not to spread and prevent the
financial system from functioning as an efficient
provider of capital and financial services.
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In its Financial stability publication, Danmarks
Nationalbank assesses financial stability in
Denmark and presents its views and recommendations on measures that may contribute
to enhancing financial stability. Furthermore,
the publication is intended to stimulate debate
about topics of relevance to financial stability
and provide input for public authorities, individual financial institutions and financial sector
organisations in relation to risk-assessment
issues.
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1
SUMMARY AND
ASSESSMENT

NET INTEREST INCOME IS UNDER PRESSURE,
BUT THE INSTITUTIONS ARE ADAPTING
The systemically important credit institutions
posted sound earnings in the 1st half of 2016,
and this continued in the 3rd quarter.1 However,
net interest income is under pressure from low
interest rates.
In recent years, when the level of interest rates
has been extraordinarily low, banks have been
hesitant to pass on negative rates of interest to
small firms and households. So households are
still able to make bank deposits at zero interest
rate, notwithstanding the negative monetary
policy interest rates. Lending rates have to a
greater extent than deposit rates fallen in step
with the monetary policy interest rates, and the
average interest margins for households and the
corporate sector have decreased. This has led to
a reduction of banks’ net interest income, which is
also negatively affected by lower returns on bond
portfolios.
Banks are making up for the decline in net
interest income by seeking new business areas
and by adjusting fees. Following several years’
increase, the net fee income of the systemic credit
institutions fell a little in the 1st half of 2016, however. This is primarily attributable to lower income
from asset management and from lending fees.
Despite continued growth in mortgage lending,
earnings from administration margins on mortgage loans have been stagnant since the 2nd half
of 2014. The reason could be that more home-

1

owners have chosen to remortgage into more
secure loan types, for which the administration
margins are lower. The three largest mortgage
banks have all raised their administration margins
for selected loan types with effect from either
July or October 2016, which can be expected to
increase income from administration margins in
the 2nd half of 2016.
LOAN IMPAIRMENT CHARGES WILL NOT
REMAIN AT AROUND ZERO
Earnings are still being lifted by large reversals of
previous years’ loan impairment charges. As a result of these reversals, loan impairment charges in
the 1st half of 2016 were at the lowest level seen
since the onset of the financial crisis. The reversals
may reflect either an improvement in the borrowers’ ability to repay their loans due to changes in
income or an increase in the value of the under
lying collateral. As an innate risk of banks’ lending,
losses will from time to time be incurred on part
of the loan portfolio, and in the long run new
loan impairment charges will exceed reversals.
The current situation, where new loan impairment
charges are more or less matched by reversals of
the same size, is not sustainable. Hence, the loan
impairment charges can be expected to rise at
some point.
The low level of interest rates makes it easier
for borrowers to service their debt. At the same

See Appendix 1 for an overview of the report’s population.
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time, it becomes less expensive for institutions to
grant extensions – or other means of forbearance
– to borrowers with distressed loans, even if the
borrowers’ finances are not likely to improve in
the near term. This may delay necessary adjustments and impede productivity developments.
INSTITUTIONS SHOULD CONTINUE TO ADJUST
THEIR CAPACITY WITH FOCUS ON INCREASING
EFFICIENCY
Demand for new loans is limited in Denmark, and
total credit growth is modest. Total lending cannot
be expected to rise to any significant degree in the
coming years, so credit institutions should continue
to adjust capacity in order to optimise efficiency.
The institutions continuously adjust their
business models, and in recent years they have
focused extensively on cutting costs. Customers
are increasingly being served via digital solutions,
and the number of employees has been reduced.
Several institutions have initiated further staff
reductions in the 2nd half of 2016.
IMPORTANT TO PRESERVE CREDIT STANDARDS
WHEN HOUSE PRICES ARE SOARING
The current combination of economic growth and
rapidly increasing house prices in the cities intensifies the competition for customers. Competition on
the housing loan market providing attractive terms
for customers is desirable, but should not go hand
in hand with more lenient credit standards.
The share of new loans granted to borrowers
with a high loan-to-income, LTI, ratio has risen to
almost 40 per cent in Copenhagen and Aarhus in
recent years, and is thus reaching the level prior
to the financial crisis. Some of these new loans
are at variable rates, and changes in interest
rates may affect disposable income, i.e. income
after tax and interest payments, quite substantially. Credit institutions should ensure that the
borrowers are robust to changes in interest rates
and declines in house prices. If some borrowers
become unable to service their debts, this may
entail losses on the credit institutions’ exposures.
Moreover, a high loan-to-value, LTV, ratio may
prompt those borrowers to reduce consumption
more than other homeowners do during an economic downturn, even if their disposable income
does not fall. So household indebtedness influences not only financial stability, but also macro
economic stability.
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A projection shows that if growth in house prices
and incomes is moderate, up to 40 per cent of new
loans in Copenhagen and Aarhus will have high LTI
ratios in 2018. But if house prices in Copenhagen
and Aarhus continue their rapid rise for the next
three years, up to 55 per cent of new loans will be
to borrowers with high LTI ratios. This means that
the share with high LTI ratios could reach a considerably higher level than previously seen. It will,
however, be less expensive to service debt than in
the years leading up to the financial crises.
TURNOVER IN THE COMMERCIAL PROPERTY
MARKET IS RISING, BUT STILL LOWER THAN
BEFORE THE FINANCIAL CRISIS
Turnover in the commercial property market
has been rising in recent years, especially in
Copenhagen. But the speed at which the same
properties are traded again is substantially lower
than before the financial crisis. A lower share of
fast sales of the same properties can be seen
as an indication of longer investment horizons
for investors and reduction of more speculative
behaviour. The share of sales completed shortly
after the previous transaction is also low in the
rest of Denmark.
IN A SEVERE RECESSION, THE SYSTEMIC BANKS
WILL STILL OBSERVE THE CURRENT MINIMUM
CAPITAL REQUIREMENTS
Results from Danmarks Nationalbank’s accounts-
based stress test, which projects the excess capital adequacy of the institutions in three macro
economic scenarios over the next 2½ years, show
that in 2018 all the systemic banks will still have
positive excess capital adequacy relative to the
current minimum requirements in a severe recession scenario.
In relation to the total capital requirement,
including buffers, most of the systemic banks
will also have positive excess capital adequacy
in 2018 in the severe recession scenario. But a
few systemic banks will have a very small capital
shortfall in 2018. If the buffer requirements are
not observed, a number of restrictions will be
imposed on an institution, e.g. in relation to dividend payments. Moreover, the institution should
expect that its access to external funding in the
financial markets may be challenged if the buffer
requirements are not met.
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DANMARKS NATIONALBANK’S STRESS TEST HAS
BEEN EXPANDED TO INCLUDE PRESSURE ON THE
INSTITUTIONS’ FUNDING COSTS
Danmarks Nationalbank’s accounts-based stress
test has been expanded to include stress on the
institutions’ funding costs. The stress test now
takes into account that a bank’s external funding costs rise when its solvency deteriorates in
a stress scenario. This means that pressure on
funding costs makes it more difficult for banks to
maintain positive excess capital adequacy in the
test.
Overall, stressing the institutions’ funding costs
means that in the severe recession scenario their
Common Equity Tier 1 ratio falls by 0.9 percentage
point more at the end of the projection period
than if this stress had not been included. The impact of the stress on funding costs varies considerably across institutions. For a few institutions, the
additional stress on funding costs means that they
will have a capital shortfall at the end of the stress
period.
THE CREDIT INSTITUTIONS’ SHORT-TERM
LIQUIDITY RESERVES HAVE INCREASED
The liquidity coverage ratio, LCR, of all the credit
institutions is comfortably above the current
statutory minimum requirement.
In 2016, the Danish Financial Supervisory
Authority has introduced further requirements
for the systemic credit institutions, which should
also meet LCR requirements in the currencies that
are significant for the individual institution. Other
currencies than the Danish krone are significant
for an institution if its total commitments in a
currency constitute at least 5 per cent of the
institution’s total liabilities. This requirement will
be introduced gradually, starting at 60 per cent in
October 2016 and rising to 100 per cent in October 2017.
Danmarks Nationalbank supports the implementation of a foreign exchange LCR requirement.
It is important that the institutions themselves
ensure access to sufficient liquidity in significant
currencies in the event of market stress.
SYSTEMIC CONSEQUENCES OF LOSS OF SDO
STATUS
In total, the mortgage banks have issued bonds
for more than kr. 2,800 billion, of which the vast
majority are covered bonds, SDOs. For SDOs,
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the loan-to-value, LTV, limit must be observed
throughout the term of the loan. If the value of
the property falls and the LTV limit is exceeded,
the institution must provide top-up collateral. This
can be in the form of securities or in the form of
loss guarantees from a bank. If the issuing institution is unable to provide sufficient top-up collateral to maintain the collateral value, the bonds
lose their SDO status and become plain mortgage
bonds, ROs.
Loss of SDO status can have major implications,
both for the liquidity of the bonds in question and
for the rest of the financial system. An analysis
shows that loss of SDO status can lead to con
siderable reductions of the solvency ratios of other
credit institutions that hold the bonds in question,
resulting in fire sales of the bonds. The aggregate
effect of the loss of SDO status has been estimated
to a reduction of around 1 percentage point on
average of the institutions’ solvency ratios. Add to
this the risk that the market may lose confidence in
mortgage banks in general. Once the market has
lost confidence in one mortgage bank’s bonds,
confidence in and funding of the rest of the sector
may rapidly evaporate. Therefore, it is important
that mortgage banks always have a clear margin
to the regulatory requirement for top-up collateral
in order to prevent the bonds from losing SDO
status.
PENSION COMPANIES MUST ENSURE
SUFFICIENT EXCESS CAPITAL ADEQUACY
AND RISK MANAGEMENT
The Danish pension sector manages a large share
of the households’ wealth and is a major participant in the financial markets. From 2002 to 2015,
the pension companies’ balance sheets increased
from 84 to 174 per cent of GDP, making the Danish pension sector one of the largest in the world
relative to the size of the economy.
The primary channel through which pension
companies can influence the financial system is
their activity in the financial markets, where they
play a significant role. In general, the business
models and long investment horizons of the pension companies allow them to have a stabilising
effect on the financial markets. However, there
have been situations in which the pension com
panies have contributed to amplifying inexpedient
fluctuations in the markets. This occurred in e.g.
2008, 2011 and 2015.
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To prevent such situations in future, it is important
that the pension companies are well-capitalised
and implement the necessary risk management
measures so that they are able to withstand
periods of strong market fluctuations without assistance. This will benefit both pension savers and
stability in the financial markets.
The low level of interest rates is squeezing the
companies’ ability to generate returns and has
led many companies to change their business
models. Such changes include increased use of
market rate products and lower guarantees on
average rate products. In this way, the individual
pension saver bears a larger share of the direct investment risk. Moreover, pension companies have
increasingly begun to invest in alternative asset
classes such as infrastructure, lending and properties. Although the pension companies have increased their lending volumes, the pension sector
is no major lender compared with the commercial
banks and mortgage banks.

12
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2
DEVELOPMENT
AND TRENDS

MACROECONOMIC AND FINANCIAL
BACKGROUND
MODERATE INCREASE IN ECONOMIC ACTIVITY
AND CONTINUALLY LOW INTEREST RATES
Economic growth is moderate in the advanced
economies, cf. Chart 2.1, driven primarily by private consumption, which is supported by rising
employment, low oil prices and low interest rates.
In the current upswing, output growth has
been almost the same as in previous upswings,
while employment growth has been notably
stronger. As a result, unemployment is now close

Moderate GDP growth
in the advanced economies

Chart 2.1
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The most recent observation is from the 3rd quarter of
2016.
Source: Macrobond.
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to its structural level in the USA and several EU
member states. Nevertheless, unemployment
remains high in several Southern European countries. In its latest forecast, the International Monetary Fund, IMF, foresees slightly higher global
growth in 2017 than in 2016.
The Danish economy is almost at its cyclically neutral level and is heading for an upswing.
There are increasingly clear indications of labour
shortage. Unemployment is close to its cyclically
neutral level
Monetary policy interest rates remain very low
both in the euro area and the USA, cf. Chart 2.2.
In the euro area, the deposit rate has been -0.4
per cent since March. The low interest rates are
supplemented by the purchase programme for
government and corporate bonds, so far running
until end-March 2017. The purpose of the accommodative monetary policy is to support prices,
which have for several years been considerably
lower than the ECB’s target of inflation close to,
but below, 2 per cent. In Denmark, Danmarks
Nationalbank’s rate of interest on certificates of
deposit is still lower than the ECB’s deposit rate.
Market participants do not expect the ECB to
adjust its monetary policy interest rates within
the next year. Conversely, the Federal Reserve is
expected to raise the US monetary policy interest
rate at its December meeting, due to mounting capacity pressures in the US labour market,
among other factors.
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Expectations of slightly rising interest
rates in the USA and continued low
interest rates in the euro area

Chart 2.2
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Note:

The Fed funds target rate shows the upper limit of the
target range, which is currently 0.25-0.50 per cent. The
FOMC’s expectations are from September 2016, showing
the median of the FOMC members’ expectations of the
centre of the target range. The broken lines indicate the
market expectations as at 30 November 2016. For the
USA, these expectations are calculated based on Federal
funds futures. For the euro area, they have been calcu
lated on the basis of the EONIA swap curve.
Source: Federal Open Market Committee, FOMC, Macrobond and
Nordea Analytics.

low, whether they raise loans from a mortgage
bank or a commercial bank. At the same time,
Danish credit institutions are generally well-cap
italised with easy access to liquidity. Consequently,
they have the capacity for new lending.
According to the corporate panel of the Confederation of Danish Industry, more than half of
the respondents assess funding access as good
or very good. The share of respondents assessing
funding access as good or very good has risen
since the beginning of 2012, and just under 15 per
cent assess funding access as poor or very poor.
In general, firms with more than 100 employees
are more positive than smaller firms.
According to Statistics Denmark, only about
4 per cent of manufacturing industry and 6 per
cent of the construction sector point to financial
restraints as a production constraint. The share
is slightly higher for the service sector, as 10 per
cent of service firms experience financial restraints. But the share has fallen over the last five
years.

LENDING BY CREDIT INSTITUTIONS
International assessments of risks to financial
stability have strong focus on European banks’
relatively large portfolios of non-performing
loans, NPL, i.e. loans for which the borrower’s
payments of interest and redemptions are more
than 90 days in arrears, or for which it is deemed
unlikely that the borrower will be able to meet
all payment obligations in full without collateral
being mobilised. A high share of NPL may limit the
banks’ capacity for granting new loans. The share
of NPL amounts to 5.7 per cent of total lending on
average for the EU member states. This is more
than three times the respective NPL shares in the
USA and Japan. There are considerable differ
ences across EU member states. The prevalence of
NPL is markedly highest in the euro area member
states which were hardest hit by the crisis from
2008 onwards, cf. Chart 2.3. For Danish banks, the
NPL share is moderate, although it is higher than
in Norway and Sweden.
GOOD FUNDING OPPORTUNITIES
FOR DANISH FIRMS
The interest rate on loans to Danish firms is very
low, cf. Chart 2.4. Firms’ leveraging costs are thus
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DEMAND FOR NEW LOANS IS LOW IN DENMARK
Demand for new loans is limited in Denmark, and
total credit growth is modest, cf. Chart 2.5. Total
lending cannot be expected to rise to any significant degree in the coming years, so credit institutions should continue their capacity adjustment in
order to optimise efficiency.
Total lending in Denmark has risen a little in
2016, driven by higher lending by mortgage
banks and foreign banks’ branches in Denmark.
Lending by the Danish branch of Svenska Handelsbanken AB grew in particular, and at the
end of the 3rd quarter of 2016, this branch was
Denmark’s fifth-largest bank in terms of lending to
households and the corporate sector. The development in lending by Danish banks has been flat.
In Danmarks Nationalbank’s lending survey,
the response from the systemic institutions’ credit
managers is that there are no prospects of any
considerable increase in the demand for new
lending. The non-systemic banks report slightly
higher demand from both new and existing customers.
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Lower share of non-performing loans in Danish banks compared with the EU average

Chart 2.3
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Source: EBA, Report on the Dynamics and Drivers of Non-Performance Exposures in the EU Banking Sector, July 2016.

The average interest rates on new
loans to the corporate sector are
at very low levels

Chart 2.4

Weak lending growth in Denmark

Chart 2.5
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Note:

Lending to households and the corporate sector by all
Danish banks and mortgage banks and branches of foreign credit institutions. Jointly funded loans in the Jyske
Bank group are included under banks. The most recent
observation is from September 2016.
Source: Danmarks Nationalbank.

INTEGRATION OF THE NORDIC BANKING MARKETS
BOOSTS COMPETITION FOR CUSTOMERS
The current lending growth in Denmark and forward-looking expectations of limited demand for
new loans could prompt some institutions to turn
to new markets in search of growth. Cross-border

competition may contribute to improving the
sector’s services offered to customers. However,
ensuring sufficient credit standards for new loans
may be particularly challenging in new markets
with rapid lending growth.

Note:
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Foreign lending by Danish credit
institutions rose in 2015

Chart 2.6
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Note:

Lending to households and the corporate sector by Danish credit institutions in Denmark as well as their foreign
branches and subsidiaries. The observations are end of
year.
Source: Danmarks Nationalbank.

All in all, lending by Danish credit institutions
abroad amounted to around kr. 800 billion, of
which the majority is in the other Nordic countries, cf. Chart 2.6. The foreign branches of Danish
institutions saw considerable lending growth in
2015. Danske Bank has a strategic goal about
growth in Sweden and Norway, and lending to
these two markets has increased rapidly over the
last year. The credit institutions’ financial statements for the 3rd quarter of 2016 point to con
tinuation of this development for the rest of 2016.
NORDIC COOOPERATION IS KEY
TO ENSURING FINANCIAL STABILITY
Growing financial integration in the Nordic
region requires a higher degree of cooperation
between the different national authorities. Difficulties in one part of a cross-border group may
affect financial stability in other countries where
the group has a parent bank, subsidiary or
branch. This may be the case e.g. in the event of
large losses in a branch. Large losses may affect
both credit extension and the financial markets in the country where the branch is located,
but also in the parent company’s homeland,
since losses in a branch must be covered by the
group’s capital base.
The Nordea group is in a restructuring phase,
whereby the Nordic subsidiaries in Denmark, Finland and Norway are being restructured as branch-
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es of the Swedish parent company Nordea AB. The
aim of this measure is to achieve better cohesion
between the business and legal structures.
Legally, there is a difference between subsidiary banks and branches. A subsidiary is an
independent legal unit which must meet the
capital and liquidity requirements applicable in
the country where the subsidiary is located. A
branch, on the other hand, is not an independent legal unit and is subject to supervision in
the country where the parent bank is located.
As regards Nordea, the restructuring of Nordea
Bank Denmark from a subsidiary to a branch
will mean, inter alia, that the main supervisory
responsibility for the activities of Nordea Bank
Denmark will pass to the Swedish supervisory
authority, Finansinspektionen. Nordea Kredit
will remain a subsidiary and will continue to be
under Danish supervision.
Currently, Nordea Bank Denmark is classified
as a systemically important financial institution,
SIFI, in Denmark, and is Denmark’s second-largest
bank. After the restructuring as a branch, the
activities of Nordea Bank Denmark will no longer
be subject to separate capital and liquidity requirements, but must instead be covered by the
capital and liquidity of Nordea AB. In step with
the increasing integration of the Nordic banking
markets, cooperation agreements among Nordic
countries will play a key role in the effort to ensure financial stability.

HOME FINANCING
PROGRESS IN THE HOUSING MARKET,
ESPECIALLY IN COPENHAGEN
After the strong downturn in the wake of the
house price bubble in the mid-2000s, the housing
market has seen rising prices in the last 3-4 years.
This trend has been particularly pronounced in
the Capital Region and the large provincial cities.
An analysis by Danmarks Nationalbank concludes that the price level in Copenhagen is high
relative to the level of income and interest rates.1
To this should be added the risk that price developments are driven by self-fulfilling expectations.

1

See the article “Regional aspects of the housing market”, Danmarks
Nationalbank, Monetary Review, 4th quarter 2016.
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There is consequently a substantial risk that a continuation of recent years’ real price increases will
be followed by equivalent price decreases. Conversely, house price developments do not appear
to give cause for concern at the nationwide level.
The Copenhagen housing market is more vulnerable to sudden interest rate hikes than the rest
of the country. The combination of high interest
rate sensitivity and high house prices relative to
income and interest rate levels increases the risk
that even small interest rate increases could trigger price falls.

Weak growth in lending to households
for housing purposes

Chart 2.7
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HOUSING LOANS ARE INCREASING MOST
IN THE MAJOR CITIES WHERE HOUSE PRICES
HAVE RISEN MOST
There are substantial regional differences in mortgage lending growth, reflecting regional house
price developments in recent years. The large
cities which have seen considerable house price
increases in recent years account for the strongest
lending growth.
Total lending by credit institutions for housing
purposes has risen a little in 2016, cf. Chart 2.7.

Mortgage banks

Total

Note:

Lending by credit institutions for housing purposes to
wage earners, pensioners, etc. in Denmark. Lending by
banks includes loans not secured on real estate.
Source: Danmarks Nationalbank.

This development has been driven by rising lending by mortgage banks, while lending by banks
for housing purposes has remained flat overall.

The municipalities with the strongest increases in house prices account for the strongest
growth in mortgage lending

Chart 2.8
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The X axis shows the average annual growth in house prices over the last three years (2nd quarter of 2013–2nd quarter of 2016). House
prices are based on the average price per square metre for terraced houses/one-family houses, owner-occupied flats and summer cottages. The three types of housing have been weighted by the number of trades of each type. The Y axis shows annual growth in lending
by mortgage banks (August 2015–August 2016), and lending growth has been calculated as new loans less repayments relative to total
outstanding loans. Some municipalities have been excluded due to inactivity in the housing and/or lending market.
Source: Danmarks Nationalbank, Association of Danish Mortgage Banks and own calculations.
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INTENSIFIED COMPETITION ENTAILS
PRESSURE ON CREDIT STANDARDS
The current combination of economic growth
and rapidly increasing house prices in the major
cities intensifies the competition for customers.
Competition is positive when it comes to granting
housing loans to customers on attractive terms,
but the competition should not go hand in hand
with more lenient credit standards.
In the 1st half of 2016, the Danish Financial
Supervisory Authority conducted a topical survey of new loans granted by the systemic banks
in Copenhagen and Aarhus. The loans had been
granted in 2015. The survey indicates very intense
competition in this area. For more than half of
the selected loan commitments, the institutions
diverged from their internal credit standards. For

18

Above average

Chart 2.9

10 per cent

49 per cent

Below average

Around half of the mortgage banks’
outstanding volume is in municipalities
with higher growth rates in both house
prices and mortgage lending compared
to the national average

Annual increase in mortgage lending

The increasing housing loans by Jyske Bank
have contributed positively to the development
for banks. Since 2013, the bank has cooperated
with the mortgage bank BRFkredit, which Jyske
Bank acquired in 2014, as regards jointly funded
housing loans. These loans are booked under the
banking activities of the Jyske Bank group, but
funded by mortgage bonds issued by BRFkredit.
Previously, Jyske Bank participated in a partnership with Totalkredit, in which the bank could
refer its customers to raise housing loans from
the Totalkredit mortgage bank. Jyske Bank’s other
bank loans to households have fallen in line with
those of other banks.
In recent years, lending has risen the most in
Copenhagen and environs and Aarhus, where
house prices have increased the most, cf. Chart
2.8. In the rest of Zealand, house prices have
risen in the municipalities closest to Copenhagen,
while mortgage lending has not yet followed suit.
House price increases and lending growth in the
rest of Denmark are still limited with the exception
of high activity in the local housing markets in the
major regional cities.
Almost half of the mortgage banks’ outstanding
lending volume is in municipalities with higher growth rates in both house prices and loans
compared with the national average, cf. Chart
2.9. Lending in Copenhagen and environs and
Aarhus accounts for approximately 28 per cent of
total lending in Denmark, and house prices have
increased by around 13 and 10 per cent, respect
ively, over the last year.

26 per cent

15 per cent

Below average

Above average

Average annual increase in house prices

Note:

Shares of total lending by mortgage banks to wage
earners and pensioners, etc. The chart has been divided
into average annual growth in house prices over the last
three years (2nd quarter of 2013–2nd quarter of 2016)
and annual growth in lending by mortgage banks (August 2015–August 2016). The average increase in house
prices is 2.9 per cent and the average increase in lending
by mortgage banks is 3.1 per cent. A few municipalities
have been excluded due to inactivity in the housing and/
or lending market.
Source: Danmarks Nationalbank, Association of Danish Mortgage
Banks and own calculations.

instance, the institutions often accepted a higher
total debt-to-income ratio than allowed under the
internal rules.
Danmarks Nationalbank’s lending survey
confirms the existence of tough competition for
household customers. The credit managers of
mortgage banks and the non-systemic banks indicate that the competitive pressure has intensified
in 2016, cf. Chart 2.10. The systemic banks, on the
other hand, report an unchanged competitive
climate. Some systemic and non-systemic banks
report more lenient pricing of their products, e.g.
lower administration margins and fees.
Despite the intensified competition, the systemic credit institutions point out that they have
tightened their credit standards in 2016. Some of
the non-systemic banks state that they have eased
their credit standards a little towards households
over the last three quarters.
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Tighter credit standards, but intensified
competition for household customers
Net balance
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Note:

Systemic and non-systemic banks are divided into
groups 1 and 2 in accordance with the Danish Financial
Supervisory Authority’s size groups. The net balance lies
within the interval 100 to 100. A positive (negative) net
balance for the credit standard means that credit man
agers of the banks in question have overall, i.e. weighted
by lending, stated that competition has contributed to
an easing (tightening) relative to the preceding quarter.
The observations for the 4th quarter of 2016 denote
credit managers’ expectations of the quarter based on
their responses in the 3rd quarter of 2016.
Source: Danmarks Nationalbank.

In January 2016, the Danish Financial Supervisory
Authority issued a guideline for credit assessment
on mortgaging of homes in growth areas, currently Copenhagen and environs and Aarhus. The
guidelines contain, inter alia, instructions regarding the loan-to-income, LTI, ratio, cf. Box 2.1.
IMPORTANT TO MAINTAIN CREDIT STANDARDS
WHEN HOUSE PRICES ARE INCREASING RAPIDLY
Credit institutions should ensure that the borrowers are robust to both changes in interest rates
and house price falls. A high debt-to-income ratio
for a variable rate loan means that changes in
interest rate levels will have a quite substantial
impact on the disposable income, i.e. income after
tax and interest payments. An increase in interest
rates will normally be triggered by an improved
cyclical position, but there is no guarantee that
this will always be the case. If some borrowers become unable to service their debt, this may entail
losses on the credit institutions’ exposures.
Moreover, high debts may prompt those borrowers to reduce consumption relatively more than
other homeowners during an economic downturn, even in the absence of a fall in disposable
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income. That was the case e.g. during the most
recent financial crisis.2 So household indebtedness influences not only financial stability, but also
macroeconomic stability.
Many new loans in Copenhagen and Aarhus are
granted to borrowers with an LTI higher than 4.
The most recent observations show that the share
of new loans granted to households with high
LTIs was almost 40 per cent in 2015, thereby approaching the pre-crisis level, cf. Chart 2.11 (left).3
The share of new loans in Copenhagen and
Aarhus with an LTI higher than 4 rose substantially from 2004 to 2006, followed by a decline from
2007 to 2013. The same pattern up to the financial
crisis was reflected on a nationwide basis, but
from a lower level, cf. Chart 2.11 (right). The share
with a high LTI on a nationwide basis has generally been declining since 2009.
Although the share of new loans to borrowers with an LTI higher than 4 was considerable in
2015, debt servicing was cheaper for the borrowers than in the years up to the financial crisis,
when the level of interest rates was markedly
higher.
Should house prices and mortgage lending
continue to rapidly increase in Copenhagen and
Aarhus, it is important for the credit institutions
to maintain their credit standards. Otherwise,
some of their customers would be so financially
strained that they would not be able to cope with
an increase in interest rates from the current very
low level.
For quantification of the effect on the share of
new loans with an LTI higher than 4, Danmarks
Nationalbank has constructed two different scenarios for house prices and household income: a
baseline scenario in accordance with Danmarks
Nationalbank’s latest macroeconomic projection
and a scenario with strong house price increases. The assumptions behind the calculations are
described in more detail in Box 2.1.
In the event of moderate growth in house
prices and incomes, i.e. the baseline scenario, up
to 40 per cent of new loans in Copenhagen and

2

See Box 2.3 in Financial stability, 1st Half 2014.

3

LTI is calculated as the family’s total debt load relative to their gross
income in a given year. New loans are defined as loans for home
purchase as well as additional loans raised against the family’s home
equity in a given year. Remortgaging where no extra loans are raised
are not included in the analysis. Data for 2015 is based on reported
mortgage loans and projected incomes and other debt.
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The share of new loans to borrowers with an LTI ratio of at least 4 has risen in
Copenhagen and Aarhus, but not in the rest of Denmark
Copenhagen city and environs and Aarhus

Chart 2.11

All Denmark
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The share of debt for borrowers with an LTI ratio higher than 4 for all new loans, excluding remortgaging. LTI is calculated as the
family’s total debt load relative to their gross income in a given year. New loans are defined as loans for home purchase as well as add
itional loans raised against the family’s home equity in a given year. Remortgaging transactions that do not involve extra loans are not
included. Data for 2015 is based on reported mortgage loans and projections of incomes and other debt.
Source: Statistics Denmark, Danish mortgage banks and own calculations.

Aarhus will have a high LTI ratio in 2018, cf. Chart
2.12 (left). But if house prices in Copenhagen
and Aarhus continue their rapid rise for the next

three years, up to 55 per cent of new loans will
be granted to households with an LTI higher than
4. This means that the share with high LTI ratios

Guideline from the Danish Financial Supervisory Authority regarding mortgaging of
homes in growth areas and LTI projections in various scenarios
In January 2016, the Danish Financial Supervisory Authority
issued guidelines on credit assessment for mortgaging of
homes in so-called growth areas, currently Copenhagen and
environs and Aarhus.1 The guidelines contain five instructions which together are intended to ensure a suitably
prudent approach. One of the instructions is that loans
should only be granted to borrowers with a loan-to-income,
LTI, ratio of between 4 and 5 if the borrower’s net wealth
remains positive after a fall of 10 per cent in house prices.
If the borrower’s LTI ratio is higher than 5, the net wealth
should be positive after a fall of 25 per cent in house prices.
The guidelines provide for exemption of certain customers. One such category is customers with high job security
who have opted for a fixed-rate loan with amortisation.
Similarly, young student customers with a high degree of
job security after completion of their education may be ex
empted if the LTI ratio is expected to be reduced to less than
4 after completion of the education.
In 2015, more than every tenth new loan in Copenhagen
and environs and Aarhus would not have complied with the
guidelines of the Danish Financial Supervisory Authority. For
quantification of the effect on the share of new loans with an
LTI ratio higher than 4 up to 2018, Danmarks Nationalbank
has constructed two scenarios for new lending by mortgage
banks for housing purposes and customers’ wealth and in-

1.

20

Boks 2.1

come. The scenarios are a baseline scenario and a scenario
with strong house price increases, respectively. In the baseline scenario, house prices and the borrower’s income are
expected to follow Danmarks Nationalbank’s most recent
macroeconomic projection, according to which house prices
rise by 3 per cent and incomes by 2.7 per cent annually up
to and including 2018. In the scenario with strong house
price increases, house prices are assumed to rise by 10 per
cent and incomes by 4 per cent annually. An annual rate of
increase of 10 per cent corresponds to the rate of increase
for house prices in Copenhagen in the last three years.
The LTI projections are based on the assumption that
home buyers will increase borrowing as house prices rise.
Households which raise additional loans or similar in their
existing home are assumed to utilise their borrowing opportunities to the same extent as in the current data.
The scenarios have been calculated for two different
implementations of the Danish Financial Supervisory Authority’s guidelines. In one calculation, the credit institutions
observe the Danish Financial Supervisory Authority’s LTI
guidelines on a nationwide basis without exempting young
customers and customers with high job security. In the other
calculation, the guidelines are not observed. The actual
share of high-LTI new loans should be expected to land
somewhere between the two extremes.

Cf. guidelines from the Danish Financial Supervisory Authority on credit assessment when granting housing loans in growth areas, etc.
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The share of new loans with an LTI ratio of at least 4 may increase considerably
in a scenario with strong house price increases

Chart 2.12
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rise in incomes from end-2015 to 2018. The scenario with strong house price increases is based on an increase of 30 per cent in house
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Supervisory Authority on borrowers’ LTI ratio are assumed to apply to all borrowers in Denmark.
Source: Statistics Denmark, Danish mortgage banks, and own calculations.

could reach a considerably higher level than previously seen. It will, however, still be less expensive on average to service debt than in the years
leading up to the financial crisis.
The share of new loans with a high LTI will also
be dependent on how the guidelines of the Danish Financial Supervisory Authority are implemented in the credit institutions. In combination with
lower growth in house prices, tight credit standards may put a considerable damper on the share
of new loans with a high LTI up to 2018. Conversely, the combination of lenient credit standards and
continued growth in house prices may increase
the share of new loans with a high LTI and thus
reduce the robustness of credit institution customers. In the scenario with substantial house price
increases, the share of new loans with an LTI higher than 4 will be on a par with that in 2015, even if
the guidelines of the Danish Financial Supervisory
Authority are followed without exception.
The scenarios show almost the same patterns
on a nationwide basis, but from a lower level, cf.
Chart 2.12 (right). In the scenario with high house
price increases nationwide, the share of new loans
with a high LTI on a nationwide basis will increase
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to the same high level as seen in Copenhagen and
Aarhus in 2015.

COMMERCIAL PROPERTIES
TURNOVER IN THE COMMERCIAL PROPERTY
MARKET IS RISING, BUT STILL LOWER
THAN BEFORE THE FINANCIAL CRISIS
Turnover in the commercial property market has
been rising in recent years, cf. Chart 2.13. The
development in Copenhagen is particularly fast,
with estate agents reporting that foreign investors
account for a large share of the turnover of store
properties.
Up to the financial crisis, activity was pronounced, especially in the Copenhagen market
for commercial properties, and the same property
often changed hands several times within a relatively short period, cf. Chart 2.14 (left). After the
financial crisis, the share of such transactions is
lower, which can be seen as an indicator of longer
investment horizons for investors and reduction
of more speculative behaviour. The share of sales
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Turnover in the commercial property
market has been rising in recent years

Chart
2.13

Index (1st quarter 2009 = 100)
650
550
450
350
250
150
50
01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16
Properties with 4 or more flats
Business properties
Industrial properties and warehouses

Note:

The chart shows 4-quarter moving averages. The most
recent observations are from the 2nd quarter of 2016.
Source: Statistics Denmark and own calculations.

completed shortly after the previous transaction
is also low in the rest of Denmark, cf. Chart 2.14
(right).
Prices for residential rental properties in
particular have risen in recent years, cf. Chart
2.15 (left). In August 2016, the Danish Financial
Supervisory Authority published the result of a
survey on property-related project financing. The
large banks report rising rent prices and lower

required rates of return on residential properties.
Project flats in the major cities are often rather
large, and many of them command prices of kr.
5-15 million. This makes heavy demands on the
buyer’s income and wealth, so this market is subject to particular uncertainty. According to the
survey, the risk profile of loan applications was
higher in 2015 than in the preceding years, but
the Danish Financial Supervisory Authority has
not found any signs of a more pronounced risk
appetite among the banks.
The most recent increase in prices for business
properties and industrial properties and warehouses must be viewed in conjunction with falling
vacancy rates, cf. Chart 2.15 (right). At the same
time, the low interest rates contribute to reducing
the rates of return required by investors, implying
higher prices.

EFFECTS OF LOW INTEREST RATES
HOUSEHOLDS ARE EXEMPT
FROM NEGATIVE DEPOSIT RATES
In recent years, with an extraordinarily low level
of interest rates, the banks’ deposit rates have
not fully matched the development in the general level of interest rates. The banks have been

Andel af samlede handler, pct.

Share of sales of commercial properties completed shortly after the previous transaction
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Price developments and vacancy rates for commercial properties

Chart 2.15
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hesitant to pass on the negative rate of interest
to small firms and households. Today, households
may thus make bank deposits at zero interest rate,
notwithstanding the negative monetary policy
interest rates.

Negative interest rates are in widespread use
primarily for financial corporations, including
insurance and pension companies, cf. Chart 2.16
(left), for which the alternatives to bank deposits
are placement on money market-like terms, e.g.

Negative deposit rates have not reduced deposits from affected customer groups
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Deposits in Danish kroner. Lending-related deposits are deposits from customers with loans secured on real estate where the customer
also has a deposit account that accrues interest at the lending rate. The most recent observation is from October 2016.
Source: Danmarks Nationalbank.
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in short-term securities, likewise at negative rates
of interest. The share of deposits in Danish kroner
at a negative interest rate is approximately 30 per
cent for corporate customers and 0 per cent for
households. Around half of household deposits
are subject to a positive rate of interest, and most
of these deposits are either deposits tied up for
a certain period or deposits from customers with
loans secured on real estate who also have a
deposit account subject to the lending rate. The
introduction of negative deposit rates has not
reduced the volume of deposits from the relevant
customer groups, cf. Chart 2.16 (right). Deposits
from households still account for around 70 per
cent of total deposits in Danish kroner.
The institutions receive deposits from their
customers as part of ordinary banking activities,
and the size of an institution’s deposits strongly
depends on the customers’ need to place funds.
Normally, an institution may adjust the volume
of deposits by adjusting the deposit rate, but in
the current situation the banks seem reluctant to
reduce deposit rates for households. One possible
reason is that being the first to introduce negative
interest rates to households will give rise to nega

tive publicity. A customer’s deposits are often a
small part of a total exposure, and even the value
of relationships with customers with deposits only
goes beyond the immediate liquidity effect of the
deposit, since the deposit customer may require
other services later. Deposit rates are thus influenced by factors which are not necessarily related
to monetary policy interest rates.
The rates of interest on other funding sources
have tended to follow the decline of monetary
policy interest rates to a higher degree, resulting
in a shift in relative prices, cf. Chart 2.17. Since
September 2011, the average rate of interest on
demand deposits has declined by 0.8 percentage
point, while the yield on short-term mortgage
bonds has fallen by 1.4 percentage points. This
makes it more difficult to offer deposit funded
bank loans as an alternative to e.g. variable rate
mortgage loans with direct market funding.
The changes in the relative prices of different funding sources have not led to substantial
changes in the overall composition of the banks’
liabilities, cf. Chart 2.18. The largest institutions
have considerable mortgage banking activities,
meaning that a corresponding share of the bal-

Interest rates on other funding sources than deposits have tended
to follow the monetary policy interest rates to a higher degree

Chart 2.17
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No significant changes in equity and liabilities due to negative interest rates

Chart 2.18
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ance sheet is funded directly in the market. This
reduces these institutions’ sensitivity to movements in deposit rates. For non-systemic institutions, on the other hand, deposits constitute a
major funding source.
In the longer term, the relatively high deposit
rates may create a larger market for other market-based funding sources. For instance, large
firms may find it attractive to issue corporate
bonds rather than raising bank loans if the banks
are unable to adjust their lending rates in step
with market rates. Lending rates tend to mirror
developments in deposit rates plus an interest
margin. The banks may choose to accept a smaller interest margin, which should, however, not
be so low that it does not fully compensate the
institution for the credit risk assumed.
NO SIGNS OF INCREASED RISK-TAKING
IN BOND PORTFOLIOS
Developments in the composition of the banks’
bond portfolios broken down by credit ratings
show no signs that the institutions are generally assuming greater risks when investing. The
systemic banks primarily invest in bonds with a
credit rating of AAA or AA+, while the non-systemic banks have a slightly larger share of bonds
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with lower credit ratings or no credit rating, cf.
Chart 2.19. For both groups, short-term Danish
mortgage bonds for e.g. liquidity management
purposes make up a very large share of the portfolios. At the end of September 2016, the share of
bonds with a negative calculated yield to maturity
accounted for around 82 per cent of the port
folios of systemic banks and around 60 per cent
of the portfolios of non-systemic banks.
The bond portfolio composition varies considerably, especially among non-systemic institutions,
and a few of them have implemented markedly
riskier investment strategies compared with the
average. This may entail substantial fluctuations
in the return on investment, which was also seen
in the 1st half of 2016 when there was a period of
increased bond market volatility up to the interim
accounts. It is important for institutions with riskier investment strategies to ensure sound excess
capital adequacy or a suitably broad-based business model in order for losses from negative price
fluctuations to be covered by earnings from other
business activities without burdening the capital.
Despite an unchanged composition of bonds
across credit ratings, institutions with more conservative investment strategies should also be
aware that low interest rates and high asset prices
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Non-systemic banks hold a larger share of bonds with a low or no credit rating
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entail a higher risk that shifts in risk perception
or interest rate levels may cause financial asset
prices to plummet.

EARNINGS
NET INTEREST INCOME UNDER PRESSURE
In the 1st half of 2016, the total profit before tax
of the systemic credit institutions was kr. 19.5 billion. The institutions also posted good profits for
the 3rd quarter of 2016.
However, net interest income is under pressure due to the low level of interest rates. For the
systemic credit institutions, net interest income
excluding administration margins fell by 17 per
cent from the 2nd half of 2014 to the 1st half of
2016, cf. Chart 2.20. One reason is that lending
rates, to a higher degree than deposit rates,
have followed the monetary policy interest rates
down.4 The average interest margin for households and corporate customers, i.e. the difference between the average lending rate and the
average deposit rate, has thus fallen from 4.1

4
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Cf. The pass-through from Danmarks Nationalbank’s interest rates
to the banks’ retail interest rates, Danmarks Nationalbank, Monetary
Review, 2nd Quarter 2016.

per cent to 3.6 per cent since December 2014.
Another reason is the lower yield on the institutions’ bond portfolios.
Over a period of several years, the institutions
have increased their income from fees, which
contributes to making up for the decline in net
interest income. However, the net fee income
in systemic credit institutions was slightly lower
in the 1st half of 2016 than in the most recent
periods. The decline may be primarily attributed
to lower income from capital management and
lower income from lending fees.
Despite continued growth in mortgage lending,
earnings from administration margins on mortgage loans have been stagnant since the 2nd half
of 2014. The reason could be that more homeowners have chosen to remortgage into more
secure loan types, for which the administration
margin is lower. The three largest mortgage banks
have all raised their administration margins for
selected loan types with effect from either July or
October 2016, which can be expected to increase
income from administration margins in the 2nd
half of 2016.
The institutions adjust their business models
on an ongoing basis and have focused strongly
on cost reductions for several years. Customer
service via digital solutions has gained ground,
and the number of employees has been reduced,
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Slight decrease in costs,
number of staff is reduced

Chart 2.20
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Note:

Data for systemic credit institutions. The most recent
observation is from the 1st half of 2016.
Source: Danish Financial Supervisory Authority and own calculations.

5

The rules on loan impairment charges will be changed by IFRS 9,
which is expected to take effect on 1 January 2018. The new rules on
loan impairment charges in IFRS 9 are described in Box 2.4 in Financial stability, 2nd Half 2014.
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Loan impairment charges on bank and
mortgage loans are at the lowest level
since the onset of the financial crisis

Chart 2.22
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LOAN IMPAIRMENT CHARGES
WILL NOT REMAIN AT AROUND ZERO
In the 1st half of 2016, loan impairment charges
were at the lowest level since the onset of the
financial crisis, cf. Chart 2.22. The principal reason
is the very high level of reversals of previous
years’ loan impairment charges. The reversals
may reflect an improvement of borrowers’ ability
to repay their loans due to changes in income
circumstances or an increase in the value of the
underlying collateral. As a natural part of the
institutions’ lending, losses will from time to time
be incurred on part of the lending portfolio,
and over time new loan impairment charges will
exceed reversals. The current situation, where
new loan impairment charges are more or less
matched by reversals of the same size, cf. Chart
2.23, will not continue. Hence, the loan impairment charges can be expected to rise at some
point.5 However, the institutions still have considerable balances on their corrective accounts (ac-

cumulated loan impairment charges), cf. Chart
2.22, which are not regarded as definitively lost.
The low level of interest rates makes it easier for

Tusinde

cf. Chart 2.21. Several institutions have initiated
further staff reductions in the 2nd half of 2016.

05 06 07 08 09 10 11 12 13 14 15 16
Loan impairment charges for the period
Accumulated loan impairment charges

Note:

Data for systemic credit institutions. Accumulated loan
impairment charges reflect expected losses on loans with
objective evidence of impairment. The balance is affected
by new loan impairment charges (increase), reversals of
loan impairment charges (reduction) and through the
write-off of losses on loans that are no longer recognised
in the institutions’ balance sheets (reduction). The most
recent observation is from the 1st half of 2016.
Source: Danish Financial Supervisory Authority and own calculations.
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Chart 2.23

Kr. billion
10

Pct. af udlån og garantier
5
0.6
0.5
0.4
0
0.3
0.2
0.1
-5
0
1. halvår 2. halvår
-10

2014
2014
2014

Tusinde

Tusinde

Substantial reversals of loan
impairment charges on bank loans

1. halvår

2. halvår

2015
2015

2015

1. halvår

2016
2016

New loan impairment charges
Reversals of loan impairment charges
Loan impairment charges in profit/loss

Note:

Data for systemic banks (excluding mortgage banks).
The most recent observation is from the 1st half of 2016.
Source: Danish Financial Supervisory Authority and own calculations.

Large share of agricultural loans with
impaired credit quality

Chart 2.24

Per cent of loans and guarantees
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borrowers to service their debt. At the same time,
it becomes less expensive for institutions to grant
extensions to – or otherwise support – borrowers
with non-performing loans, even if the borrower’s
finances are not set to improve in the near term.
This may delay necessary adjustments and impede productivity developments.
The risk that the banks are cushioning non-performing loans seems to be particularly pronounced for agriculture. Agriculture is the only
sector in which the increase in new impairment
charges remains relatively high. Loans from banks
to the agricultural sector have been written down
by approximately 16 per cent of the principal on
average, and the share of loans with impaired
value or credit quality is considerably higher than
for other sectors, cf. Chart 2.24. However, the institutions are increasingly closing or restructuring
non-performing agricultural loans, and the number of defaults in the sector has risen. Lending
to the agricultural sector accounts for around 7
per cent of the credit institutions’ total loans and
guarantees, but it accounts for more than 20 per
cent in a few non-systemic banks.
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Data for systemic and non-systemic banks. Comprise as
a minimum all loans above 1 per cent of the individual
institution’s capital base.
Source: Danish Financial Supervisory Authority and own calculations.
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THE SYSTEMIC CREDIT INSTITUTIONS MEET
THE CAPITAL REQUIREMENT IN 2019
In general, the systemic credit institutions’ level
of excess capital adequacy is sound relative to
the fully phased-in 2019 capital requirement, and
most institutions have improved their capital
base over the last year, cf. 2.25. The total capital
requirement will be raised in the coming years
in step with the gradual phasing-in of the capital
conservation and SIFI buffers by 2019. Moreover,
the countercyclical capital buffer could be raised
from its current level of 0 per cent.
Although the systemic credit institutions have
robust excess capital adequacy today relative
to the fully phased-in 2019 requirements, it is
not given that the excess capital adequacy will
remain robust in relation to future requirements.
The Basel Committee is working on comprehensive revision of several Basel standards and
is also considering the introduction of a new
capital floor for institutions using internal models
for calculating risk-weighted exposures. The final
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The largest credit institutions’ capital base has increased

Chart 2.25
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Requirements in 2019 reflect the fully phased-in capital requirements under the Capital Requirements Regulation, assuming that the SIFI
buffer requirement, the individual Pillar II add-on and the countercyclical capital buffer are unchanged from the level on 30 June 2016.
The assumption is that the individual Pillar II add-on is to be covered by 56 per cent Common Equity Tier 1 capital, 19 per cent Add
itional Tier 1 capital and 25 per cent Tier 2 capital. The institutions are not required to use Additional Tier 1 capital and Tier 2 capital to
comply with the capital requirements, since all capital requirements can be met using Common Equity Tier 1 capital. The most recent
observation is from 30 June 2016. At the time of writing, Nordea Bank Denmark has not published its interim report for the 3rd quarter
of 2016.
Source: Interim reports and own calculations.

design of the new Basel standards and how to
implement them in EU legislation are still subject
to uncertainty.
IN A SEVERE RECESSION, THE SYSTEMIC
BANKS WILL STILL OBSERVE THE CURRENT
MINIMUM REQUIREMENTS
Danmarks Nationalbank’s accounts-based stress
test shows that in a severe recession the systemic
banks still have positive excess capital adequacy
in 2018 in relation to the minimum requirements,
cf. Chart 2.26 (left). In the stress test, the institutions’ excess capital adequacy over the next
two and a half years has been estimated in three
macroeconomic scenarios. The stress test covers
only the banking activities of a group – not any
other business areas such as affiliated mortgage
banks. Box 2.2 provides a more detailed description of the stress test model, the scenarios
applied and the definitions of the two stress test
capital requirements.
Danmarks Nationalbank’s stress test has been
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expanded to include stress on the institutions’
funding costs. So now the stress test takes into
account that a bank’s external funding costs rise
when its solvency deteriorates in a stress scenario.
This means that funding cost stress makes it more
difficult for banks to maintain positive excess cap
ital adequacy in the test.
Excess capital adequacy has been calculated
relative to both the current minimum requirements
and the total requirements including buffer requirements. In the stress test, most of the systemic
banks will have positive excess capital adequacy in
relation to the total capital requirement in the severe recession scenario, cf. Chart 2.26 (right). But
a few systemic banks will have a very small capital
shortfall in 2018. The capital shortfall in 2018 will
be only kr. 0.7 billion or less than 0.1 per cent of
the institutions’ total risk-weighted exposures.
In the event of non-compliance with the buf
fer requirements, the institution is subject to a
number of limitations, e.g. limitations of dividend
payments. Moreover, the institution should expect
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Excess capital adequacy/capital shortfall in per cent of the systemic banks’ total risk-weighted exposures The stress test is based on
accounts from the 1st half of 2016. The minimum requirement is the current statutory minimum requirement. The total requirement is
the minimum requirement plus the Pillar II add-on, the SIFI capital buffer and the capital conservation buffer.
Source: Danish Financial Supervisory Authority and own calculations.

that its access to external funding in the financial
markets may be challenged if the buffer requirements are not met.
In the severe stress scenario, several non-systemic

banks will have a considerable capital shortfall,
both in relation to the minimum requirement and
the total requirement, cf. Chart 2.27.
The institutions breaching the minimum re-

Excess capital adequacy or capital shortfall of non-systemic
banks in accounts-based stress test

Chart 2.27
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on accounts from the 1st half of 2016. The minimum requirement is the current statutory minimum requirement. The total requirement
is the minimum requirement plus the Pillar II add-on and the capital conservation buffer.
Source: Danish Financial Supervisory Authority and own calculations.
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Scenarios in Danmarks Nationalbank’s accounts-based stress test model
Based on Danmarks Nationalbank’s accounts-based stress
test model, Danish banks’ capitalisation is assessed in three
macroeconomic scenarios.1 Five systemic and 11 non-systemic banks are included in the stress test. Between them,
these banks account for more than 90 per cent of total
lending by Danish banks. The stress test covers only the
banking activities of a group – not other business areas such
as affiliated mortgage banks.
The macroeconomic scenarios of the stress test
The stress test is based on the institutions’ interim reports
for the 1st half of 2016. The profit and loss accounts and balance sheets have been projected until and including 2018
in three macroeconomic scenarios. a baseline scenario, low
growth and severe recession, cf. Chart A (left). The scenarios
have been developed in cooperation with the Danish Financial Supervisory Authority.
The baseline scenario is based on Danmarks Nationalbank’s macroeconomic projection, cf. Monetary Review, 3rd
Quarter 2016. The low growth scenario implies weak development in economic activity, cf. Chart A (left), with rising

Box 2.2

unemployment and falling private consumption and house
prices, which are developing less favourably than in the
baseline scenario. The severe recession scenario reflects a
global shock to business and consumer confidence. Export
market growth declines sharply and consumer confidence
contracts, resulting in falling private consumption and house
prices. At end-2018, house prices are 23 per cent lower than
in the baseline scenario. Selected key variables for the scen
arios are set out in Appendix 2. Loan impairment charges
increase in the scenarios, particularly in the severe recession
scenario, where the loan impairment charge ratio is similar
to those in previous recessions, cf. Chart A (right).
The stress test has been expanded to include stress on
the institutions’ funding costs This means that the institutions’ funding costs will now increase in the event of lower
capitalisation. This is described in more detail in Chapter 3.
For two institutions, the stress on funding costs means that
they will fall below the total capital requirement. At the end
of the projection period, the institutions’ Common Equity
Tier 1 ratio is, on average, 0.9 percentage point lower than if
this stress had not been included.

Aksetitel

Chart
8 A. GDP growth and annual loan impairment charge ratios
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Right-hand chart: Loan impairment charges calculated as a percentage of loans 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 2016-18 are a weighted average of the 16 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.

Capitalisation
In the stress test, the institutions’ capital in the projection
period is compared with two capital requirements, i.e.
the minimum requirement and the total requirement. The
minimum requirement is the current statutory minimum
requirement. An institution is required to hold as a min
imum Common Equity Tier 1 capital of more than 4.5 per
cent of its risk-weighted exposures and Tier 1 and own
funds ratios of at least 6 and 8 per cent. An institution can
issue Additional Tier 1 capital and Tier 2 capital to meet the
minimum requirements in addition to 4.5 per cent Common
Equity Tier 1 capital. The stress test assumes that the capital
1.

shortfall will be covered by Common Equity Tier 1 capital,
which is fully loss-absorbing.
The total requirement is the minimum requirement plus
the Pillar II add-on and capital buffer requirements. The capital buffer requirements will be gradually tightened towards
2019, when the EU will phase in a number of capital requirements already adopted. The fully phased-in capital buffer
requirements consist of a capital conservation buffer of 2.5
per cent, a SIFI capital buffer, the size of which depends on
the systemic nature of the group, and a countercyclical capital buffer, which has been set at 0 per cent. Chart B shows
an example of the capital requirement structure.

Appendix 1 contains an overview of the banks included in the stress test.
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Box 2.2

Chart B. Illustration of the Common Equity Tier 1 capital requirements in the stress test
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The minimum requirement is the current statutory minimum requirement. The total requirement is the minimum requirement plus the
Pillar II add-on, which has been set at 3 per cent for illustration purposes, the SIFI capital buffer, which has been set at the upper buffer
limit in each of the years for illustration purposes, and the capital conservation buffer.

quirements in a severe recession have a combined capital shortfall in 2018 of almost kr. 4
billion, corresponding to around 2 per cent of
the risk-weighted exposures of the non-systemic
institutions.
Before it comes to non-compliance with the
minimum requirements, breach of the buffer
requirements will enable the Danish Financial
Supervisory Authority to intervene. The author
ities have sufficient tools to address this situation, and therefore it is not assessed to be a risk
to financial stability. However, the owners and
creditors of the banks affected may incur large
losses if the banks are to be recovered or resolved.

A more detailed analysis of the results of the
European stress test shows that substantial house
price drops will not only reduce the capital, but
also entail higher risk weights in the institutions applying internal models for calculation
of risk-weighted exposures. However, the rate
of increase in Danish institutions’ risk weights in
such a scenario varies considerably. This can be
attributed to variations in the institutions’ exposures and to the institutions’ internal models, e.g.
in relation to model cyclicality.7 Changes in risk
weights are not part of Danmarks Nationalbank’s
stress test at present. This is offset by applying
more severe assumptions to the systemic institutions when projecting loan impairment charges.

FALLING HOUSE PRICES MAY INCREASE THE
CREDIT INSTITUTIONS’ RISK WEIGHTS IN A CRISIS
The most recent EU-wide stress test from July
2016 confirms that the systemic credit institutions in Denmark are resilient in relation to the
current capital requirements, even in the event of
substantial house price falls.6 This means that the
institutions have sufficient capital for absorbing
losses and loan impairment charges.

MARKET-BASED STRESS TEST SHOWS
SIGNS OF HIGHER RESILIENCE
The market-based stress test, SRISK, relies on the
market’s forward-looking assessment to assess
the resilience of the banks in a stress scenario
and may supplement accounts-based stress tests.
According to SRISK, the banks’ resilience has
increased in the 2nd half of 2016, and the four
banking groups Danske Bank, Nordea, Jyske Bank

6

7
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See https://www.eba.europa.eu/-/eba-publishes-2016-eu-wide-stresstest-results.

The cyclical sensitivity will depend on the method of estimating the
probability of default, PD, i.e. through-the-cycle, TTC, point-in-time, PIT,
or a combination of TTC and PIT. The institutions may choose freely
between the TTC method and the PIT method.
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and Sydbank all have positive excess capital ad
equacy in a severe stress scenario, cf. Chart 2.28.
SRISK is based on the equity prices of listed
banks and estimates of the fall in their equity
prices in a severe stress scenario.8 The SRISK
stress scenario is based on a drop in prices in
equity markets of at least 40 per cent over six
months, and the banks’ capitalisation under stress
is assessed relative to a level of 3 per cent of
total assets.9 If the market-based capitalisation
of a bank is higher (lower) than this level, the
institution has positive (negative) excess capital
adequacy. The calculations cover the three listed
Danish groups Danske Bank, Jyske Bank and Sydbank as well as the Swedish institution Nordea AB,
of which Nordea Denmark is a subsidiary.
According to SRISK, the banks will maintain
positive market-based excess capital adequacy in
a severe stress scenario. From a low level in the
1st half of 2016, capitalisation has increased since
August.
The market-based excess capital adequacy
depends on several factors, including the market
value of equity, the leverage of the institutions
and the estimated fall in market value in the stress
scenario. The latest increase in excess capital
adequacy is due to a combination of rising equity
prices and that more subdued volatility in the
financial markets since July entails that the market
value of the institutions’ assets is estimated to
decline less in a stress scenario. In the 1st half of
2016, Sydbank’s excess capital adequacy fell more
than that of the other institutions, since Sydbank
would suffer large losses in the stress scenario,
according to SRISK.

LIQUIDITY
THE CREDIT INSTITUTIONS’ SHORT-TERM LIQUID
ITY RESERVES HAVE INCREASED SINCE 2015
The liquidity coverage ratio, LCR, of all credit
institutions is comfortably above the statutory
minimum requirement. The LCR is a short-term

8

The estimation of SRISK is described in detail in Grinderslev, Oliver J.
and Kristian L. Kristiansen (2016), Systemic Risk in Danish Banks: Implementing SRISK in a Danish Context, Danmarks Nationalbank, Working
Paper No. 105.

9

By comparison, the Stoxx Europe 600 stock index contracted by 42
per cent from August 2008 and six months ahead.
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The market-based excess capital
adequacy of the financial groups has
increased in 2016, according to SRISK

Chart 2.28
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3-month moving averages. The value of the assets is
measured as the market value of the group’s equity capital plus the book value of its liabilities. The excess capital
adequacy is calculated as the market-based capitalisation relative to a level of 3 per cent of the institution’s
total assets. The chart shows, at any given time during
the period 2014-2016, the estimated excess capital
adequacy six months ahead in case of a 40 per cent fall
in Stoxx Europe 600. The excess capital adequacy estimation is described in more detail in Grinderslev, Oliver J.
and Kristian L. Kristiansen (2016), Systemic Risk in Danish
Banks: Implementing SRISK in a Danish Context, Danmarks
Nationalbank, Working Paper No. 105. The most recent
observations for financial statements are from the 2nd
quarter of 2016 and for equity prices 30 October 2016.
Source: Bloomberg, SNL Financials and own calculations.

liquidity requirement, which is to ensure that the
institutions always have adequate high-quality
liquid assets to cover a net outflow of liquidity in
an intensive 30-day stress scenario. The European
Commission tabled a proposal in November 2016
for the European implementation of a long-term
liquidity requirement, i.e. the Net Stable Funding
Ratio, NSFR. The proposal will be the subject of
negotiations in 2017.
The systemic credit institutions must comply
with an LCR requirement of minimum 100 per cent,
while the non-systemic banks must comply with an
LCR requirement of minimum 70 per cent in 2016,
80 per cent in 2017 and 100 per cent by 2018.
The systemic credit institutions have generally
increased their LCR, while the median for the
non-systemic institutions has been around 160
per cent in 2016, cf. Chart 2.29 (right).
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The red lines indicate the minimum LCR requirements. The requirement for the systemic credit institutions is a minimum of 100 per cent
from October 2015. The requirement for the non-systemic banks was a minimum of 60 per cent in 2015, rising to 70 per cent in 2016.
The requirement will increase to 100 per cent by 2018. The most recent observation is from August 2016.
Source: Danish Financial Supervisory Authority and own calculations.

LIQUIDITY REQUIREMENTS IN FOREIGN EXCHANGE
In 2016, the Danish Financial Supervisory Authority introduced a further liquidity requirement for
systemic credit institutions. These institutions
must comply with an LCR requirement in the
currencies that are significant for the individual
institution. Another currency than Danish kroner
is significant for an institution if its total commitments in that currency constitute 5 per cent or
more of the institution’s total liabilities. Given the
current balance sheet compositions, all Danish
systemic institutions must comply with an LCR
requirement in euro. In addition, Danske Bank
must comply with an LCR requirement in dollars.
This requirement will gradually be phased in at 60
per cent on 1 October 2016, 80 per cent on 1 April
2017 and 100 per cent LCR from 1 October 2017.10
Danmarks Nationalbank supports the implementation of a foreign exchange LCR requirement. It
is important for the institutions to have access to
sufficient liquidity in significant currencies in the
event of market stress.

The foreign exchange LCR requirement does not
comprise Swedish kronor and Norwegian kroner.
The reason is that liquid assets denominated in
Danish kroner are widely recognised in the Swedish and Norwegian markets. It is thus assessed
that sufficient liquidity can be generated in Swedish kronor and Norwegian kroner on the basis of
liquid assets in Danish kroner. However, it should
be noted that although Swedish kronor and Norwegian kroner are exempt from a strict statutory
LCR requirement, the institutions must still ensure
a sufficient currency match between the portfolio
of liquid assets and the net outflow of liquidity, cf.
the Capital Requirements Regulation, CRR.
The Swedish and Norwegian supervisory authorities have also introduced LCR requirements
in foreign exchange, currently dollars and euro.

10 The foreign exchange LCR requirement has been modified relative
to the requirement for all currencies taken as one. This applies, inter
alia, in relation to limitations in the composition of the liquidity buffer
and the treatment of derivatives.
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A large share of issued bonds secured on real estate has SDO status
Bond issuance by type

Ownership distribution

Kr. billion

Mia.3,000
kr.

Abroad
23 per cent

3,000
2,500
2,500
2,000
2,000
1,500
1,500
1,000
1,000
500
500

0

0

Chart 2.30

Others
8 per cent

Credit
institutions
28 per cent

08

08

09

10

09

10

11

12

11

12

SDO

13

13

15

14

14

15

Investment
associations
18 per cent

Insurance
and
pension
23 per cent

RO

Note:
The most recent observation is from July 2016.
Source: Danmarks Nationalbank.

MORTGAGE BANKS
SYSTEMIC CONSEQUENCES
OF LOSS OF SDO STATUS
A high degree of interconnectedness between
commercial banks and mortgage banks means
that it could have systemic consequences if some
of the covered bonds, SDOs, no longer meet the
criteria for such classification.11
In total, the mortgage banks have issued SDOs
and mortgage bonds, ROs, for more than kr.
2,800 billion, of which the vast majority are SDOs,
cf. Chart 2.30 (left). More than one fourth of the
issued bonds are held by other Danish credit institutions, cf. Chart 2.30 (right).
While ROs must comply with the loan-to-value,
LTV, limit only when the loan is raised, SDOs must
comply with the LTV limit throughout the maturity
of the loan. Accordingly, an institution must regularly monitor the value of the property to ensure
this. If the value of the property falls, and the LTV
limit is exceeded, the institution must pledge topup collateral. This can be in the form of securities
or in the form of loss guarantees from a bank.

The mortgage banks continually hold a buffer
relative to the statutory top-up collateral in order
to, inter alia, meet the expectations of the c
 redit
rating agencies, cf. Chart 2.31 (left). If house
prices fall by 20 per cent nationwide, several
institutions together will have to pledge further
top-up collateral of kr. 101 billion, while others will
still have overcollateral, cf. Chart 2.31 (right).
If the issuing institution is unable to pledge
sufficient top-up collateral to retain the collateral
value, the bonds lose their SDO status and become ROs. This may have substantial implications,
both for the liquidity of the bonds in question and
for the rest of the financial system. An analysis
from Danmarks Nationalbank shows that loss of
SDO status can lead to considerable falls in the
solvency ratios of other credit institutions that
have bought the bonds in question, resulting in
fire sales of the bonds, cf. Box 2.3. Add to this the
risk that the market loses confidence in mortgage
banks in general. Once the market has lost confidence in one mortgage bank’s bonds, confidence

11 SDO is used as a generic term for covered bonds and covered mortgage bonds.
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Shortfall of top-up collateral if house prices fall by 20 per cent

Chart 2.31
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Note:

The data comprises five out of six mortgage banks. The point of departure for the need for top-up collateral in the event of a general
drop in house prices by 5, 10 and 20 per cent, respectively, is the institutions’ excess capital adequacy as at 31 December 2015.
Source: Danish Financial Supervisory Authority and own calculations.

in and funding of the rest of the sector may rapidly evaporate. So it is important that the mortgage
banks always have a clear margin to the regulatory limit for top-up collateral in order to prevent
the bonds from losing their SDO status.
Mortgage banks have traditionally financed
securities used for top-up collateral by issuing
uncollateralised senior debt or junior covered
bonds, JCBs. In the 1st half of 2016, the largest
mortgage bank, Nykredit Realkredit, issued the
first senior bonds that can be written down. As
opposed to JCBs, this type of debt can be used to
meet the new statutory buffer requirement of 2
per cent of total lending as well as further requirements from the credit rating agencies regarding
loss-absorbing liabilities. The intention is that
in the longer term the new type of debt should
replace most of the funding of the existing top-up
requirement for Nykredit.
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Contagion effects on loss of SDO status for Danish mortgage bonds
Since 2007, Danish credit institutions have issued covered
bonds, SDOs, secured on real estate. These bonds meet the
requirements of the EU Capital Requirements Regulation,
CRR. This means, inter alia, that the bonds have a low credit
risk weight and that they are exempt from the rules on large
exposures.1 At the same time, the bonds are highly liquid,
which makes them attractive liquidity instruments for other
credit institutions.
Systemic risks on loss of SDO status
Danmarks Nationalbank has analysed the contagion effects
of loss of SDO status. In a severe scenario with plummeting
house prices and where all institutions are unable to pledge
sufficient top-up collateral for the SDOs, the SDOs will lose
their status as covered bonds, i.e. secure bonds. They will
then be mortgage bonds, ROs, with a considerably higher
credit risk weight than SDOs.2 The conversion to RO status
entails an increase by around 5 per cent in total risk-weighted exposures for the institutions owning the bonds. The loss
of SDO status will also mean that the institutions will exceed
the limit for large exposures.
Consequently, it will not take long from the loss of SDO
status before the bonds become considerably less attract
ive to the credit institutions holding them. This will cause
the price of the bonds to fall, entailing losses for the bond
holders, cf. Chart A. It may be difficult to raise new capital
in a situation where the financial markets are stressed, and
institutions with low excess capital adequacy may be forced

Boks 2.3

to divest the bonds concerned in order to reduce their
risk-weighted assets and restore solvency. Even for institutions with higher excess capital adequacy, the regulation of
large exposures may force them to reduce their holdings
considerably of the bonds in question, despite enough
excess capital adequacy to absorb higher risk weights and
falling prices.
The divestment and falling prices may prompt credit
institutions to hold fire sales, which may result in large losses
for them and have a contagion effect on other groups of
investors and assets. The overall effect will be that it will
be necessary for nearly all credit institutions to divest their
holdings of the bonds in question due to the loss of SDO
status. The fire sale alone may generate losses for the credit
institutions of around kr. 30 billion, or approximately 10 per
cent of their equity. The aggregate effect of the loss of SDO
status is estimated to be a fall of approximately 1 percentage point on average in the institutions’ solvency ratios.
However, this estimate is subject to considerable uncertainty,
as such a scenario has never occurred before.
Even shocks to one of the small issuers of Danish SDO
bonds may trigger strong fire sale dynamics. One reason
is the large holdings, another is the credit institutions’ high
leverage, and a third reason is the substantial difference in
the regulatory treatment of SDOs and ROs. The results emphasise that a loss of SDO status for one or more issuers of
mortgage bonds could have systemic consequences for the
Danish financial system.3

Chart A: Illustration of fire sale mechanisms for credit institutions
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Normally, exposures to one counterparty must not exceed 25 per cent of the institution’s capital base. In Denmark, the Danish Financial
Supervisory Authority has exempted SDOs from this limitation, while ROs are included at a reduced weight.

2.

The specific risk weight of a bond depends on whether the bond is booked under the institution’s trading or banking activities and whether
the institution applies the standardised approach or the IRB approach to calculating risk weights. In all the methods, the risk weight of an RO
is at least twice as high as that of an SDO. For example, the applicable risk weight is 10 per cent for SDOs under banking activities calculated
using the standardised approach with a credit rating of AAA. For ROs, the risk weight depends on the credit rating of the issuing institution. In
this case, risk weight for bonds issued by an institution with a credit rating of AAA will be 20 per cent.

3.

The dynamics of loss of SDO status and fire sale from banks are described more formally and presented in a forthcoming working paper with
the working title “Identification and assessment of systemic risk in financial networks: Modelling fire sales from regulatory cliff effects” by Andreas
Brøgger, Graeme Cokayne and Rasmus Tommerup, Danmarks Nationalbank.
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3
STRESSING CREDIT INSTITUTIONS’
FUNDING COSTS IN DANMARKS
NATIONALBANK’S STRESS TEST

INTRODUCTION AND SUMMARY
Since the financial crisis, work has been underway
to improve the stress testing of credit institutions
by central banks and supervisory authorities. One
of the focus areas has been to incorporate stress
on the institutions’ funding costs: as the institutions’ solvency deteriorates in a stress scenario,
their creditors can be expected to demand higher
interest if they are to continue to provide loans.1
This will lead to higher funding costs, which will
further reduce solvency.
As a new element of its accounts-based stress
test, Danmarks Nationalbank has incorporated
stress on the institutions’ funding costs. The
stress test has been improved substantially and
now provides a more realistic picture of how the
institutions’ solvency will develop in a stress scen
ario. For two institutions, the additional stress on
funding costs means that they will have a capital
shortfall at the end of the stress period. Overall,
the stress level in the severe recession scenario
means that the institutions’ Common Equity Tier
1 ratio has fallen by 0.9 percentage point more at
the end of the projection period than if this stress
had not been included.
The impact of the funding stress varies considerably across institutions. The institutions most
severely affected will see their average interest

1

See BIS (2015), “Making supervisory stress tests more macro
prudential: Considering liquidity and solvency interactions and
systemic risk”, BIS Working Paper Series, No. 29, November.
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costs rise by 0.70-0.75 percentage point in a severe recession scenario, while others are scarcely
affected. The impact is greater for institutions with
a low share of deposits. So the fact that the institutions have a higher share of deposits now than
they did previously will cushion the effect.
This chapter first discusses the interaction between the institutions’ risk profiles and their funding costs and then how funding cost stress has
been incorporated into Danmarks Nationalbank’s
accounts-based stress test. Finally, the impact of
this stress is described.

WHAT IS THE RELATIONSHIP
BETWEEN SOLVENCY, RISK AND
FUNDING COSTS?
At first sight, there is only a weak relationship between the institutions’ solvency and their funding
costs. For example, an IMF analysis shows that the
total funding costs of credit institutions rise by an
average of 0.02 percentage point when the solv
ency ratio falls by 1 percentage point.2 For debt
other than deposits, the effect is 0.04 percentage point. Effects of that size will not make any
notable difference in a stress test. Nor can they
explain the considerable variation in the institutions’ funding costs. If we consider the institutions

2

See Christoph Aymanns, Carlos Caceres, Christina Daniel and Liliana
Schumacher (2016), “Bank Solvency and Funding Cost”, IMF Working
Paper Series, WP/16/64. As the authors point out, it can be misleading
to consider averages as the relationship between risk and debt costs
is non-linear: it is only when institutions experience serious difficulties
that the cost of debt increases.
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included in the stress test, the institution with the
lowest funding costs over the period 2005-15 paid
an average of 1.0-2.0 percentage points less in
interest on its total debt than the institution with
the highest funding costs.
The apparently weak relationship between solv
ency and funding costs could reflect statistical difficulties in identifying the actual effect. For example,
weak institutions, i.e. institutions with low capitalisation relative to the risk on their assets, may be
unable to obtain market funding, which potentially
involves higher interest payments than deposit
funding. It is also possible that institutions with
riskier assets choose to hold more equity capital
for prudency reasons. In such cases, the actual relationship between accounts-based solvency measures and funding costs will be underestimated.
In contrast, if market-based risk measures are
considered, there is a clear relationship between
risk and funding costs, and especially the weakest
institutions pay a considerable interest premium.
A popular risk measure in the literature is the
“distance-to-default”, which – as the name implies
– indicates “how far” an institution is from defaulting. In practice, the distance-to-default is typically
measured as the market value of the equity capital
divided by the volatility of the assets. Hence, the
distance-to-default depends both on an institution’s market solvency and the risk, i.e. volatility,
on its assets. It indicates how much the assets
must decline in value before the equity capital is
worthless. Distance-to-default has also been used
by other central banks for stress testing purposes.3
A number of special factors mean that trad
itional measures of distance-to-default can be
misleading for banks. For example, banks, as opposed to other firms, must continuously observe
certain solvency requirements.4 This means that a
bank is closed before the value of its assets falls
below the value of the aggregate debt, which has
an impact on the calculation of distance-to-default. In addition, the banks’ most important asset,
lending, is characterised by a limited gain – in
the best case the borrower repays the principal
with interest, in the worst case the bank loses the

full amount of the loan – and this may affect the
calculation of the volatility of the assets.5 In the
stress test, a version of the distance-to-default is
applied which has been adapted to the special
characteristics of banks.6

3

E.g. in Canada, Norway and the USA, cf. the BIS (2015) article referred
to in footnote 1.

5

See Stefan Nagel and Amiatosh Purnanandam (2015), “Bank Risk
Dynamics and Distance to Default”, working paper.

4

See Jorge A. Chan-Lau and Amadou N. R. Sy (2006), “Distance-to-default in Banking: A Bridge Too Far?” IMF Working paper, No. 06/215.

6

The technical details and a more thorough analysis of the relationship
between funding costs and various risk measures will be presented in
a forthcoming working paper by Søren Korsgaard with the working
title “Incorporating Funding Costs in Top-down Stress Tests”.
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WEAK INSTITUTIONS HAVE HIGHER
FUNDING COSTS
It is clearly seen that institutions with low distance-to-default have higher funding costs,
cf. Chart 3.1. The relationship between distance-to-default and funding costs seems to be
more or less linear and it is clearest for institutions with low distance-to-default. The reason may
be that creditors do not seriously begin to require
higher interest rates until the risk associated with
lending to an institution reaches a certain level.
In Chart 3.1, the distance-to-default is in loga
rithms. In that case, a linear relationship means
that equal percentage changes in distance-to-default have equal effects on the change in the rate
of interest. In other words, halving the dis-

Weak institutions have higher funding
costs

Figur 3.1
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Note:

The chart shows the relationship between the adjusted
distance-to-default and the average interest premium
relative to a short-term government yield payable by
the institutions on their total debt, i.e. liabilities (not including equity). Quarterly observations for listed Danish
institutions for the period 2010-16.
Source: Danmarks Nationalbank, Bloomberg and own calculations.
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Funding costs as a function of distance-to-default (DD) and deposit share
Model

Table 3.1

Parameter estimates

�₁

�₂

-

0.26

R²

1: 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡  𝑟𝑎𝑡𝑒  =  �₀  +  �₁𝐷𝐷

-0.23
-0.56

0.54

0.33

3: 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡  𝑟𝑎𝑡𝑒  =  �₀  +  �₁log�𝐷𝐷�+ �₂�𝑑𝑒𝑝𝑜𝑠𝑖𝑡  𝑠ℎ𝑎𝑟𝑒  ×  log�𝐷𝐷��

-1.44

1.36

0.35

2: 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡  𝑟𝑎𝑡𝑒  =  �₀  +  �₁𝐷𝐷+  �₂�𝑑𝑒𝑝𝑜𝑠𝑖𝑡  𝑠ℎ𝑎𝑟𝑒  ×  𝐷𝐷�

Note:

The table shows the results of three regressions of funding costs on the adjusted distance-to-default. The rate of interest is the average
rate on the institution’s total debt, i.e. including deposits, less a short-term government yield. The deposit share is defined as deposits
divided by the institution’s total debt, i.e. total liabilities (not including equity).
In the first regression, the deposit share is not included, and in the third regression, distance-to-default is stated in logarithms. All par
ameters are statistically significant (p < 0.01). The data comprises quarterly observations of 20 listed Danish institutions for the period
from the 1st quarter of 2005 to the 1st quarter of 2016.
Source: Danmarks Nationalbank, Bloomberg and own calculations.

tance-to-default from 4 to 2 will produce the same
interest rate rise in percentage points as halving
it from 2 to 1. This means that a given fall in the
market value will hit an already weak institution,
i.e. an institution with low distance-to-default,
more severely than it will hit a strong institution.
Since deposits of less than kr. 750,000 are
covered by the deposit guarantee scheme, the rate
of interest on such deposits should only to a limit
ed extent reflect the institution’s risk profile. This
means that deposits as a share of total debt can be
expected to have an impact on the vulnerability of
an institution’s funding costs to losses. The results
in Table 3.1 support this assumption. The table
shows three regressions of the relationship between funding costs and distance-to-default.
In the first regression, the deposit share is not
taken into account, and the distance-to-default
is not shown in logarithms as in Chart 3.1, as this
makes the results a little easier to interpret. The
regression shows that an institution’s average
funding costs rise by 0.23 percentage point when
the distance-to-default declines by one unit. To
put this in perspective, the distance-to-default
has typically been 5-6 for the strongest institutions, though with considerable variation over
time, while it has been around 1 for the weakest
institutions. Differences in distance-to-default can
thus explain a considerable part of the observed
spread in interest costs across the institutions.
In the second regression, deposits as a share
of total debt are taken into account. The regression shows that institutions with a high share of
deposits are affected only to a small extent by
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a decline in the distance-to-default. For an institution with no deposits, a decline of one unit in
the adjusted distance-to-default will lead to an
interest rate increase of 0.56 percentage points.
Conversely, an institution whose debt consists
wholly of deposits will see an increase of just
0.02 (= 0.56-0.54) percentage points. At the end
of 2015, deposits accounted for around 70 per
cent of the total debt of Danish listed institutions,
measured as a simple average, while the figure
was just under 55 per cent in the autumn of 2008,
when the financial crisis set in and the customer
funding gap was at its widest. For a typical Danish
bank, a decline of one unit in distance-to-default
will entail an increase of approximately 0.18 percentage points in interest costs today, compared
with 0.26 percentage point during the crisis.
The explanatory power of the regression R2, is
higher if distance-to-default in logarithms is applied, as in the third regression. This is consistent
with Chart 3.1, which indicates a linear relationship between distance-to-default in logarithms
and funding costs. For an institution where deposits make up 70 per cent of the total debt, the
estimates of this regression mean that the rate of
interest will increase by 0.33 percentage point if
distance-to-default is halved.7 Chart 3.2 shows the
effect of an increase of one unit in distance-to-default for different values of the deposit share.

7

This result is robust to inclusion of “fixed effects”, i.e. structural factors
that differ from bank to bank and affect the level of interest costs.
If such effects are included, the parameter estimates change only
marginally, from -1.44 to -1.52 and from 1.36 to 1.24, respectively.
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Funding costs increase more strongly
for weak institutions and institutions
with low deposit shares

Chart 3.2
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Note:

Based on model 3 in Table 3.1, the chart shows how
much interest costs will rise as a result of a decline in
distance-to-default. The effect is shown both for the
average deposit share today (end of 2nd quarter 2016)
and for the average deposit share at the end of the 3rd
quarter of 2008. In the chart, the deposit share is defined
as deposits divided by the institution’s total debt, i.e.
total liabilities (not including equity). It is a simple average calculated for the 16 institutions currently included
in Danmarks Nationalbank’s accounts-based stress test.
Source: Danmarks Nationalbank and own calculations.

STRESSING CREDIT INSTITUTIONS’
FUNDING COSTS AMPLIFIES LOSSES
IN DANMARKS NATIONALBANK’S
STRESS TEST
In Danmarks Nationalbank’s accounts-based
stress test, the accounts and balance sheets of
the largest Danish banks are projected in three
macroeconomic scenarios – a baseline scenario,
a low growth scenario and a severe recession
scenario – over a period of 2½ to 3 years. In the
stress test, the banks’ capital in the projection
period is compared with the capital requirements
currently applying. Previously, funding cost stress
has, as a main rule, not been included in the stress
test.8 The stress test is described in more detail in
Chapter 2.
STRESS TESTING PRACTICALITIES
Incorporating stress on the institutions’ funding
costs in the stress test involves a number of steps,
cf. Chart 3.3.

Stressing funding costs in Danmarks Nationalbank’s stress test

Chart 3.3
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The soundness of
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based on market data
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Creditors reassess the risk on
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higher rate of interest

If market-based funding is
too expensive, high-interest
deposits are attracted

Amplifying effect

Potential feedback effect

Funding costs rise

Note:

Illustration of the effects of stressing the institutions’ funding costs in Danmarks Nationalbank’s accounts-based stress test.
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Sensitivity analyses have previously been performed of the effects of
increased funding costs, cf. e.g. Danmarks Nationalbank (2011), Stress
tests, 2nd half 2011.
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The starting point for the stress test is a calculation of the adjusted distance-to-default for each
listed institution. This calculation is based on the
most recent market data available at the time
when the stress test is performed.
The next step is to run a stress test without
funding cost stress for each of the three stress test
scenarios. To measure the effect of stressing funding costs in the low growth and severe recession
scenarios, it is necessary to calculate the change
in distance-to-default. This requires a measure of
the decline in an institution’s market value as a
result of such stress. The difference between the
discounted profit in the baseline scenario and in
each of the recession scenarios is used as an estimate of this decline. An updated distance-to-default can be calculated on the basis of the new
market value, which is set at the original market
value less the decline.9
The increase in funding costs can then be
derived from the relationship between average
funding costs and distance-to-default. In practice,
an extended version of the third regression in
Table 3.1, where the distance-to-default is in logarithms, is used. Such a model has a relatively high
explanatory power while also entailing non-linear
effects, cf. Chart 3.2, where institutions with short
distance-to-default are most severely affected.
In the stress test, a few institutions suffer losses
that exceed the market value of their equity in the
severe recession scenario, and their distance-todefault becomes negative. Since it is not possible
to calculate logarithms of negative figures, the
interest rate increase is capped. A practical reason
for introducing this cap could be that institutions
can attract guaranteed deposits, i.e. deposits of
up to kr. 750,000, by offering a sufficiently high
rate of interest. In the years after the financial
crisis, a number of institutions did indeed have
to offer high-interest accounts in order to attract
deposit funding. Typically the rate of interest on
these accounts was a couple of percentage points
higher than the general level for deposit accounts.
In the stress test, it is assumed that the institutions
can replace non-deposit funding by deposits with

an interest premium of 2 percentage points and
that a share of the existing deposits must also be
offered a higher interest rate if they are not to
be withdrawn. This could apply to e.g. deposits
exceeding the guaranteed limit or to deposits
already placed in high-interest accounts.
Finally, it is assumed that the pass-through to
interest rates is immediate. The implicit assumption is that creditors are forward-looking and
understand that a recession is on its way. So they
require a higher rate of interest at once. Obviously, this is a harsh assumption: in reality, the debt
of credit institutions is remunerated at the same
rate for some time, and not all debt is refinanced
immediately. However, the aim of a stress test is
not to describe the most probable outcome, but
rather the “worst case”.
Stressing the institutions’ funding costs has
an amplifying effect. For the institutions already
affected by e.g. low core earnings or high loan
impairment charges in the stress test, the results
deteriorate further as a result of higher debt
costs.

9

10 I.e. the following regression: Δlog(distance-to-default) = constant +
β(cumulative loss relative to baseline scenario/total assets).

As shown in Chart 3.1, it is in principle possible to include further
feedback effects as the increased funding costs in themselves lead
to a further decline in distance-to-default, which in turn pushes up
interest costs and so forth. In practice, these feedback effects have
not been included as their impact on the outcome of the stress test is
limited.
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A special approach is necessary for
unlisted institutions
The majority of the institutions included in the
stress test are listed, but some are not. For the
latter, no market data is available, which means
that the adjusted distance-to-default cannot be
calculated.
In those cases, the following approach is
taken: from the testing of the stress scenario
without stress on funding costs, we know the
difference between losses in scenarios with
and without stress and the calculated changes
in distance-to-default for listed institutions. On
the basis of these figures, it is possible to derive
the relationship between losses and distanceto-default by performing a simple regression
of the change in distance-to-default on the loss
as a share of total assets.10 Since the loss as a
share of total assets is also known for the unlisted institutions, we can use the results of this
regression to derive the change in the logarithm
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of distance-to-default for the unlisted institutions.
The increase in the interest rate payable by the
institutions depends solely on the change in the
logarithm of distance-to-default, and hence it is
possible to calculate the interest rate increase for
the unlisted institutions.
THE IMPACT OF STRESSING FUNDING COSTS
VARIES CONSIDERABLY
There is considerable variation in the increase
in the funding costs of the individual institutions
in the stress test. In the low growth scenario,
several institutions are not affected at all, while
the institutions suffering the largest losses in the
stress test see their funding costs rise by almost
0.25 percentage point, cf. Chart 3.4. In the severe
recession scenario, the increases are considerably
higher, exceeding 0.70 percentage point.
Neither the least nor the most severely affected
institutions are systemically important. Several
of the non-systemic institutions are relatively
well-capitalised at the point of departure, suffer
only limited losses in the stress test and have a
high share of deposits. They are practically not
affected by the stress on funding costs. Other
non-systemic institutions have weak capitalisation and suffer considerable losses in the stress

test. They will experience substantial interest
rate increases, which are, however, limited by a
high share of deposit funding and the cap on
the increase in funding costs. The systemically
important institutions incur only limited losses in
the stress test but generally have a lower share of
deposits than the non-systemic institutions.
Both the systemic and the non-systemic institutions will see their excess capital adequacy
shrink, and for several non-systemic institutions
the capital shortfall will increase when pressure
on funding costs is included in the stress test, cf.
Chart 3.5. The large decline in the excess capital adequacy of the systemic institutions in 2018
reflects higher capital requirements due to the
phasing-in of capital conservation and SIFI buffer
requirements.
For two of the 16 institutions included in the
stress test, funding stress is the decisive factor
that pushes them below the yellow capital requirement, i.e. the minimum requirement including capital buffers, at the end of the projection
period so that they will have a capital shortfall
relative to the requirement. In the severe recession scenario, stressing the institutions’ funding
costs means that the Common Equity Tier 1 ratio
taken as one has fallen by 0.9 percentage point

Distribution of rise in funding costs

Chart 3.4
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The chart shows the increase in the individual institutions’ average funding costs in the stress test in the low growth and severe
recession scenarios, respectively. The observations have been ranged from lowest to highest for each scenario.
Source: Danmarks Nationalbank and own calculations.
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Institutions’ excess capital adequacy or capital shortfall with and without stress
on funding costs in severe recession scenario
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Chart 3.5
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Note:

The chart shows the institutions’ excess capital adequacy or capital shortfall as percentages of the total risk-weighted exposures of the
systemic and non-systemic banks, respectively, in the severe recession scenario. The stress test is based on financial statements from
the 1st half of 2016.
Source: Danish Financial Supervisory Authority and own calculations.

more at the end of the projection period than if
this stress had not been included.
Finally, it should be emphasised stressing the
institutions’ funding costs does not constitute a liquidity stress. In the stress test, it is assumed that
institutions can refinance their debt if only they
pay a sufficiently high rate of interest. The stress
only affects the institutions’ costs and hence their
solvency. In other words, the risk that an institution cannot raise the necessary liquidity in time if
part of its funding is withdrawn is not taken into
account.
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4
THE PENSION SECTOR
AND FINANCIAL
STABILITY

INTRODUCTION AND SUMMARY
The Danish pension sector manages a large share
of the households’ wealth and is a major participant in the financial markets.1 From 2002 to 2015,
the pension companies’ balance sheets increased
from 84 to 174 per cent of GDP, making the Danish pension sector one of the largest in the world
relative to the size of the economy.2
The primary channel through which pension
companies can influence the financial system is
their activity in the financial markets, where they
play a significant role. In general, the business
models and long investment horizons of the pension companies allow them to have a stabilising
effect on the financial markets. However, there
have been situations in which the pension com
panies have contributed to amplifying inexpedient
fluctuations in the markets. These include events
in 2008, 2011 and 2015. In the autumn of 2008,
plummeting financial markets compelled several
companies to explore the possibility of divesting their holdings of Danish mortgage bonds in
order to meet the statutory requirements. This
could have triggered a self-reinforcing spiral in
which falling mortgage bond prices would have
led to further sale of mortgage bonds. To prevent
this and the resulting negative consequences for
pension savers and the financial markets, pension
company regulation was changed in the autumn

1

Throughout the chapter, life insurance companies and multi-employer
occupational pension funds and ATP constitute the pension sector
and are referred to as pension companies.

2

Cf. OECD, Pension Markets in Focus, 2015.
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of 2008, cf. the agreement on financial stability in
the pension area.
To prevent such situations in the future it is
important that pension companies are well-capitalised and conduct the necessary risk management so that they are able to withstand periods
of strong market fluctuations without assistance.
This benefits both pension savers and the stability
in the financial markets.
The low level of interest rates is squeezing the
companies’ ability to generate returns and has
led many companies to change their business
models. Such changes include increased use of
market rate products and lower guarantees on
average rate products. In this way, the individual
pension saver bears a larger share of the direct
investment risk. Moreover, pension companies
have increasingly begun to invest in alternative
asset classes such as infrastructure, lending and
properties. Although the pension companies have
increased their lending volumes, the pension sector is no major lender compared with commercial
banks and mortgage banks.
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THE PENSION SECTOR IS LARGE
AND GROWING
The core responsibility of pension companies is to
manage the accumulated household pension savings. As a result of the savings-based Danish pension system, pension savings currently account for
more than 30 per cent of household assets before
tax.3 The substantial pension wealth makes pension companies a major participant in the Danish
financial markets. As a case in point, the pension
sector holds 43 per cent of Danish government
bonds and 29 per cent of the outstanding volume
of mortgage bonds.4
Since the financial crisis, the non-banking
sector has accounted for most of the financial

Pension company balance sheets have
expanded considerably relative to credit
institution balance sheets

Chart 4.1
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figures for banks and mortgage banks are institutionbased figures. The most recent observations are from
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Source: Danish Financial Supervisory Authority.

3

Cf. Statistics Denmark, Fortsat stigning i danskernes nettoformue i
2015, Nyt fra Danmarks Statistik (Continued increase in Danish households’ net wealth in 2015, News from Statistics Denmark – in Danish
only), No. 297, 30 June 2016.

4

This covers both insurance and pension companies. For mortgage
bonds, indirect holdings through investment funds are included.
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sector’s balance-sheet growth. In 2008, pension
company balance sheets made up 30 per cent
of credit institution balance sheets. At the end
of 2015, this figure had risen to 49 per cent, cf.
Chart 4.1.5 With the continued maturing of labour
market pensions, the pension sector is expected
to grow until 2040-50.6 Looking forward, the sector’s impact on the capital markets is thus likely to
increase further.
THE BUSINESS MODEL OF PENSION COMPANIES
AND THE ASSOCIATED RISKS
The business model of pension companies means
that they are not exposed to the same risks as
banks. For instance, refinancing risks and “runs”
do not represent a key source of risk due to the
long-term liabilities of pension companies. Thus,
correlated asset sales by pension companies in
the wake of a run do not constitute a major risk.7
Moreover, a large amount of pension savings is
invested in relatively liquid financial assets such as
highly-rated bonds. This means that, if necessary,
pension companies are usually able to quickly
raise liquidity.
The long horizon of pension liabilities enables
a more controlled resolution of insolvent pension companies than in the banking sector where
liabilities tend to be more short-termed in nature.
If the Danish Financial Supervisory Authority
(FSA) assesses that a company is unable to meet
its obligations, the Danish FSA may appoint an
administrator who may opt for a reduction of pension contributions or a transfer of the liabilities
to other companies. In the worst case scenario,
pension savers will thus receive lower pensions
than originally promised, but it will still be possible to resolve the company in a controlled
5

Growth in pension company balance sheets is due both to an
increase in net pension contributions, but also, to a great extent, to
positive investment returns, driven especially by declining interest
rates in combination with high asset duration.

6

Cf. Lassenius Kramp, Paul, Jane Lee Lohff and Jens P. Maltbæk, Pension savings, Danmarks Nationalbank, Monetary Review, 1st Quarter
2012, pp. 99-115.

7

However, some pension schemes can be surrendered early. When
a pension scheme can be surrendered, the scheme can usually be
disbursed before retirement only against the payment of a premium,
typically 60 per cent of the savings, which is considerably higher than
current income taxes. However, this does not apply if the savings are
transferred to another pension company. Moreover, pension com
panies may introduce a surrender charge, a deduction to ensure that
customers receive only what is warranted by the company’s assets on
surrender. Several companies introduced this charge in the autumn
of 2008, when the value of the assets of some companies was lower
than the customers’ savings.
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Maximum guaranteed rates of interest and allocation of provisions in the pension sector
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The left-hand chart shows the maximum guaranteed rate of interest, which is established by the Danish Financial Supervisory Authority
as the upper limit on the return that pension companies are allowed to guarantee to customers on new pension products. The maximum guaranteed rates of interest, after deduction of an expense premium and loading for risk, are set at 0.5 percentage point. The
yield to maturity on government bonds is calculated using a 10-year Danish government bond after real-interest rate tax and after
pension yield tax after the year 2000. The most recent observations are from 18 November 2016. In the right-hand chart, provisions
for unit-linked contracts are included as “market rate”. This item includes both provisions for pure unit-linked products and for other
market rate products. ATP’s provisions, totalling kr. 705 billion at end-2015, are not included.
Source: Danish Financial Supervisory Authority, Bloomberg and own calculations.

manner. However, some pension companies are
part of large banking groups. If the reserves of a
consolidated pension company become too low,
the parent company may choose to inject capital,
but it is under no obligation to do so.8 Therefore,
problems experienced by a consolidated pension
company may potentially spread by contagion to
other parts of the group and other parts of the
financial sector.
Pension companies adapt to the low interest rate
environment by changing their product mix
Overall, pension companies provide two types of
product: average rate products and market rate
products. With a market rate product, pension
savings accrue interest at the rate of return the
pension company is able to obtain in the financial
markets. In this case, pension savers themselves
bear the direct risk in case of market fluctuations.
With an average rate product, pension savers are
generally guaranteed a minimum pension bene-

8

Reserves are companies’ loss-absorbing buffers, comprising e.g. total
capital and bonus liabilities which indicate the companies’ capital
buffers and loss-absorbing customer funds.
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fit upon retirement. If the pension company has
positive reserves, they will absorb the adjustment
in case of financial market fluctuations.
High guarantees on average rate products
have created challenges for pension companies in
recent years. The reason is that low and generally
declining interest rates have made it more difficult for pension companies to meet their future
guaranteed liabilities. As interest rates have fallen,
the Danish Financial Supervisory Authority has
gradually lowered the maximum guaranteed rates
that pension companies are allowed to guarantee
to customers on new products, cf. Chart 4.2 (left).
In recent years, pension companies have also
made efforts to transfer customers from average
rate products to market rate products and reduce
the guaranteed minimum benefits for average rate
products. However, provisions for future pension
payouts associated with average rate products
have not decreased for the sector as a whole and
these provisions still account for a substantial
portion of total provisions, cf. Chart 4.2 (right).
With the rising prevalence of market rate products, risks are increasingly borne by the individual
pension saver rather than collectively through
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company reserves.9 This reduces the probability
of financial distress in pension companies and
allows them a freer investment framework, as they
do not need to invest with a view to obtaining a
certain minimum return.

by only a part of the sector may still have a substantial market impact. This was demonstrated in
early 2015, when much of the pressure on the Danish krone came from the pension sector although
only just over half of the pension companies contributed to the inflow of Danish kroner.10

HOW DO PENSION COMPANIES
POTENTIALLY AFFECT FINANCIAL
STABILITY?

PENSION COMPANIES’ INVESTMENT BEHAVIOUR
AND THE RISK OF AMPLIFYING MARKET MOVEMENTS
Pension companies manage assets worth about
kr. 3,500 billion, equivalent to 174 per cent of
GDP, and thus need to invest substantial funds.
Although the companies have divided investments more or less equally between Denmark and
abroad, the pension sector as a whole is one of
the key investors in the markets for both mortgage bonds and Danish government bonds.11

Pension companies mainly influence the financial
system through their activities in the financial
markets, where the pension sector is a key player.
Financial stability is primarily affected if pension
companies engage in procyclical investment behaviour and amplify market movements. However,
due to the size of the sector, procyclical behaviour

Distribution of pension sector investment assets, 2015
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Customer risks in relation to market rate products may vary from one
company to the next, but may include investment and longevity risks.
These are the main risks faced by pension companies on products
with guarantees. Investment risk reflects the risk of investing in the
financial markets, while longevity risk reflects the uncertainty in future
life expectancy of pension customers, which is of particular import
ance to companies that have guaranteed customers a pension for life.

10 Cf. Danmarks Nationalbank, Current economic and monetary trends,
Monetary Review, 2nd Quarter 2015.
11 Cf. Jensen, Jakob Roager, Anders Laursen and Martin Dencker
Raffnsøe, The pension sector as a foreign exchange market participant, Monetary Review, 4th Quarter 2016.
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Interest rate changes affect the value of pension company liabilities
A pension company offering average rate products guarantees pension savers a minimum pension benefit upon
retirement. A stylised future guaranteed cash outflow for a
pension company is illustrated by the left-hand chart, along
with the Danish discount curve at end-September 2016. The
present value of the guaranteed benefits, used in financial
reports and solvency statements, is determined by discounting future guaranteed benefits using a discount curve.
Thus, the present value of guaranteed benefits, liabilities,
can be interpreted as the amount to be invested in secure
bonds if the benefit guarantees are to be met. Therefore,
changes in discount rates will affect the size of liabilities. For

Box 4.1

instance, the cash flow in the left-hand chart has a present
value of about kr. 4,300, calculated using the discount curve
at end-September 2016. If interest rates rise by 1 percentage point, the present value decreases to kr. 3,700, while
it increases to kr. 5,000 if interest rates fall by 1 percentage
point, cf. the right-hand chart. This means that the present
value can be compared with the market value of a bond
– when interest rates go down, the value of guaranteed
pension liabilities goes up and vice versa. Thus, if pension
liabilities are not hedged, changes in interest rates affect
pension company reserves.

Expected guaranteed cash outflow for a stylised pension company and
the present value of guaranteed benefits
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In the left-hand chart, the discount curve is determined at end-September 2016, excluding volatility adjustment. Expected guaranteed
benefits are for illustrative purposes only and not necessarily representative of the pension companies. In the right-hand chart, interest
rate changes are modelled as parallel shifts in market rates for 1-20 years, after which time rates are extrapolated to the ultimate forward rate, UFR.
Source: EIOPA, Danmarks Nationalbank and own calculations.

In addition to bonds, pension companies invest
mainly in equity, cf. Chart 4.3. Approximately 30
per cent of the pension sector’s assets are held indirectly through investments in investment funds.
The overall risk profile of a pension company
is typically determined by its board of directors,
which establishes the company’s risk framework.
Specific investment decisions are made based
on the risk framework and an assessment of, for
instance, the return/risk ratio and the diversification properties of various asset classes. One
of the premises of the risk framework is that
pension companies must, in all probability, be
able to deliver the pensions promised. Thus, the
composition of liabilities is an important deter
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minant of pension companies’ portfolio allocation.
The present value of a pension company’s guaranteed liabilities is calculated by discounting its
future guaranteed benefits by a discount curve. As
guaranteed benefits typically fall due many years
into the future, the duration (interest rate risk) of
pension liabilities is high, cf. Box 4.1. To achieve
a reasonable match between developments in
assets and liabilities, thereby ensuring that they
are able to meet their ongoing liabilities, pension
companies offering average rate products typically invest in long-term bonds, since they have high
duration and can provide long-term, secure cash
flows. Moreover, much of the interest rate risk of
pension companies’ liabilities is hedged using
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interest rate derivatives.12 This ensures that assets
to some extent reflect the discount curve, entailing that the interest rate risk of liabilities is partly
hedged.
With a market rate product, pension savings
accrue interest at the rate of return the pension
company is able to obtain in the financial markets. Thus, a close match exists between the value
of assets linked to market rate products and their
provisions. This gives pension companies offering market rate products more latitude in their
portfolio allocation than companies offering average rate products. However, pension companies
are still subject to the “prudent person principle”,
one aim of which is to ensure that pension com
panies’ investment strategy reflects the promises
made to customers in terms of benefits and risk
profile.13 Thus, investments in relation to market
rate products must be in accordance with the
risk mandate given by the pension saver to the
pension company.14
A mismatch between assets and liabilities may
generate self-reinforcing market dynamics
Although risk management entails that there is
usually some degree of match between developments in assets linked to average rate products
and the associated liabilities, in practice, most
pension companies do not have an exact match.
One reason is that the supply of assets with high
duration is limited. Also, pension companies have
chosen to diversify their portfolios by investing in
assets other than bonds and interest rate derivatives such as equities. Moreover, the structure of
the discount curve prevents pension companies
from investing in a manner that fully reflects the
composition of the discount curve, cf. Box 4.2. A
mismatch between assets and liabilities means
that market movements will affect the size of company reserves. Thus, strong market movements
could potentially trigger a procyclical market

12 Relative to the principal, interest rate derivatives tend to have a low
market value and therefore typically do no account for a large share
of the market value of assets.
13 Danish Financial Supervisory Authority, Prudent person-princippet
(the prudent person principle – in Danish only), 22 December 2015.
14 Overall, there are two types of market rate products. With unit-linked
products, the customer can make his own investment choices, usually
based on a selection of investment funds and funds. With life-cycle
products, the investment risk is typically adjusted to the customer’s
age. Moreover, the customer can often influence the investment mix,
e.g. based on risk profiles such as high, medium and low.
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The Danish discount curve

Box 4.2

The Danish discount curve is determined by the European Insurance and Occupational Pensions Authority,
EIOPA, and published monthly. The discount curve is
divided into a liquid part, up to 20 years, and an ex
trapolated part beyond 20 years. The liquid part is based
on euro-denominated swap rates, adjusted for credit risk.
The credit risk adjustment ranges between 10 and 35
basis points and is calculated as half of the 1-year moving average of the spread between the 3-month Euribor
and OIS rates. Subject to authorisation by the Danish
Financial Supervisory Authority, pension companies may
use the volatility adjustment, which is an add-on to the
liquid part of the curve, depending on the credit spread
for mortgage bonds, cf. below. The extrapolated part of
the curve is based on an ultimate forward rate, UFR, of
4.2 per cent. The forward rates must converge to UFR at
the 60-year point. Several of the elements of the curve
are based not only on current market rates and are
therefore unhedgeable, for instance the credit risk adjustment and the extrapolated part of the curve.

1.

See EIOPA, Technical documentation of the methodology to
derive EIOPA’s risk-free interest rate term structures, March 2016,
for further description of the discount curve.

response from pension companies – especially if
they do not have sufficient reserves to withstand
major market movements, for example if the discount curve falls, while interest rates of the assets
held by pension companies remain unchanged.
In that case, the value of pension company liabil
ities will increase, while the asset value remains
unchanged. Thus, the value of company reserves
will be reduced. To protect themselves against further downward pressure on their excess capital,
pension companies may wish quickly to reallocate their portfolios to better align them with
the discount curve. Given the size of the pension
sector, this could have a substantial impact on the
market.15
Various historical examples show how the combination of low reserves and a mismatch between

15 Because of pension companies’ large holdings of callable mortgage
bonds, self-reinforcing dynamics may occur despite a general match
of the duration of assets and liabilities. The reason is that the dur
ation of callable mortgage bonds decreases in case of a sufficiently
large fall in interest rates, leading to a higher duration of liabilities
than of assets. To restore some measure of duration match, pension
companies may choose to increase the asset duration through bond
purchases and use of interest rate derivatives, which may further
reduce interest rates, cf. Mogensen, Louise, Market dynamics at low
interest rates, Danmarks Nationalbank, Monetary Review, 1st Quarter
2002, pp. 69-75.
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Credit spread for mortgage bonds and 10-year yield spread to Germany and
changes in the discount curve
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In the left-hand chart, the credit spread for mortgage bonds is measured using Nykredit’s risk-weighted swap OAS spread. In the
right-hand chart, the yield spread to Germany is based on 10-year zero coupon yields on government bonds.
Source: Danmarks Nationalbank, Bloomberg and Danish Financial Supervisory Authority.

assets and liabilities has resulted in procyclicality
in investment behaviour by pension companies,
which amplified market movements and could
trigger a snowball effect. This was, for instance,
the case in 2008 and 2011 when the discount
curve was changed to prevent pension com
panies’ investment behaviour from contributing
to self-reinforcing market dynamics. During the
2008 financial crisis, the discount curve was
changed following a substantial widening of the
credit spread between mortgage bonds and the
swap rates used in the calculation of the discount
curve, cf. Chart 4.4 (left). Since mortgage yields
were not part of the discount curve, the widening
of the credit spread entailed that pension companies’ assets declined relative to the value of
their liabilities. This gave pension companies an
incentive to sell off mortgage bonds and reallocate their portfolios to better align them with the
discount curve. To prevent these self-reinforcing
dynamics from taking hold, the discount curve
was changed to include part of the credit spread
for mortgage bonds. This reduced pension companies’ incentive to unnecessarily divest mortgage
bonds, and the credit spread for mortgage bonds
narrowed again shortly afterwards. In 2011, the
narrowing of the spread between Danish and German government bonds gave pension companies
the incentive to sell off German government
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bonds and buy Danish ones. As pension com
panies had large holdings of German government
bonds, this could have fuelled a self-reinforcing
spiral in which pension companies’ behaviour
would have contributed further to the narrowing
of the spread and the strengthening of the Danish
krone. To prevent this from happening, the discount curve was changed once again, cf. Chart 4.4
(right). Also in 2011, the market pressure subsided
shortly after the new discount curve took effect.16
Internationally, pension company behaviour
has also tended to amplify market movements
during certain periods due to a mismatch between assets and liabilities, primarily through
bond purchases in periods of falling interest
rates. For instance, German pension companies
increased their purchases of long-term bonds in
2014 when interest rates were plunging, probably
to reduce the duration gap between their assets
and liabilities.17 Moreover, insurance and pension
companies in the euro area were the only investor
group to purchase bonds in response to the ECB

16 See Lassenius Kramp, Paul, Jane Lee Lohff and Jens Pagh Maltbæk,
Pension savings, Danmarks Nationalbank, Monetary Review, 1st Quarter 2012, pp. 99-115 for a detailed description of the two incidents.
17 Cf. Domanski, Dietrich, Hyun Song Shin and Vladyslav Sushko, The
hunt for duration: not waving but drowning?, BIS Working Papers, No.
519.
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asset purchase programmes in 2015.18 A mismatch
between assets and liabilities in the form of lower
asset duration is also the focus of an IMF analysis
of the systemic importance of insurance and pension companies. This mismatch is highlighted as
one of the common risk factors that may increase
the likelihood of procyclicality in investment behaviour, for instance fire sales, by pension com
panies in case of financial market shocks.19
From 1 January 2016, pension regulation is
based primarily on the EU Solvency II Regulation.20 Several aspects of Solvency II are designed
directly to prevent procyclicality in investment
behaviour in situations of financial market stress.
These aspects include the volatility adjustment
and the possibility of extending the recovery
period. The volatility adjustment is an add-on to
the discount curve, which depends on the spread
for various interest-bearing assets, including
mortgage bonds, relative to a risk-free interest
rate. If the volatility adjustment is applied, an
increase in the spread for e.g. mortgage bonds
will thus increase discount rates. This reduces the
present value of liabilities, which may, to some
extent, mitigate losses on the asset side. The purpose of the volatility adjustment is to reduce pension companies’ incentive to engage in fire sales
in periods of widening spreads, thereby preventing self-reinforcing spirals as the ones looming in
2008 and 2011. In addition, Solvency II also allows
an extension of the recovery period for pension
companies by up to seven years. This requires
the existence of exceptional adverse situations
such as a fall in financial markets which is unforeseen, sharp and steep. In a situation of economic
stress, both elements of the regulation can help to
dampen companies’ incentive to sell off assets.21

To test the resilience of pension companies in
adverse scenarios, EIOPA conducts EU-wide stress
tests of insurance and pension companies, including some Danish companies, every other year.22
The two scenarios considered by EIOPA for their
next stress test include a scenario of a prolonged
low yield environment (“low for long”) and a
“double-hit” scenario in which a steep financial
market decline coincides with lower risk-free inter
est rates, resulting in a drop in asset values and
a higher present value of liabilities. The results of
the next stress test are expected to be published
in December 2016.23

18 Cf. Koijen, Ralph, S.J., Francois Koulischer, Benoit Nguyen and
Motohiro Yogo, Quantitative Easing in the Euro Area: The dynamics
of risk exposures and the impact on asset prices, Working Paper,
September 2016.

22 The following Danish insurance and pension companies were in
cluded in the most recent stress test from 2014: Danica Pension,
Nordea Liv & Pension, PFA Pension, Sampension, SEB pensionsforsikring, Skandia Livsforsikring, Topdanmark and Tryg, cf. EIOPA,
EIOPA Insurance stress test 2014, November 2014.

19 Cf. IMF, The Insurance Sector – Trends and Systemic Risk Implications,
Global Financial Stability Report, April 2016, Chapter 3.
20 The regulation comprises Danish life insurance companies and multiemployer occupational pension funds, cf. Danish Financial Super
visory Authority, Markedsudviklingen i 2015 for livsforsikringsselskaber
og tværgående pensionskasser (Market developments for life-assurance companies and multi-employer occupational pension funds in
2015 – in Danish only), August 2016. ATP is not subject to Solvency
II, but indicates having applied Solvency II to further strengthen risk
management, cf. https://www.atp.dk/atp-som-investor/risiko/atp-ogsolvens-ll.
21 See ESRB, Incentives in prudential regulation, December 2015, for
further information.
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Increasing prevalence of market rate products
reduces, but does not eliminate, the risk of
procyclicality in investment behaviour
Historically, pension companies have mainly
amplified market movements and contributed
to self-reinforcing dynamics when their reserves
were low and a mismatch existed between assets
and liabilities. With the increasing prevalence of
market rate products, the risk of procyclicality in
investment behaviour through these channels is
reduced. At the same time, the management of
pension company risk-taking through interest rate
guarantees has been reduced. Thus, pension companies offering market rate products have less
incentive to invest in long-term fixed-rate bonds
and to hedge their interest rate risk using interest
rate derivatives. This may have contributed to a
general decrease in bond investments by pension
companies in recent years, while their investments
in equities and alternative investments have increased.24
Although the proportion of products without
guarantees has increased substantially, the volume

23 See https://eiopa.europa.eu/pages/financial-stability-and-crisis-prevention/stress-test-2016.aspx for further information.
24 Cf. Danish Financial Supervisory Authority, Markedsudviklingen i 2015
for livsforsikringsselskaber og tværgående pensionskasser (Market
developments for life-assurance companies and multi-employer occupational pension funds in 2015 – in Danish only), August 2016. Companies
with market rate products also seem to have a lower propensity
to hedge foreign exchange risks than companies offering average
rate products, cf. Jensen, Jakob Roager, Anders Laursen and Martin
Dencker Raffnsøe, The pension sector as a foreign exchange market
participant, Monetary Review, 4th Quarter 2016.
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of pension products with guarantees remains high.
Thus, the risk of procyclicality in investment behaviour due to low excess capital adequacy and a mismatch between assets and liabilities still exists.
Pension companies may be affected by financial market shocks to such an extent that they
may feel compelled to amplify market movements,
thereby potentially contributing to self-reinforcing dynamics, for reasons other than incomplete
hedging. Such reasons include liquidity risks.
Although pension companies are not exposed
to refinancing risks, companies using interest
rate derivatives to hedge their interest rate risk
still need a sufficient liquidity reserve in case of
rising interest rates. The reason is that companies
typically need to provide top-up collateral to their
counterparties, either through cash deposits or
other secure assets such as highly rated bonds.25
To the extent that collateralisation can be effected
through other secure assets, it will suffice for the
company to have a liquidity reserve consisting
of these assets, which many companies have,
given their large holdings of highly-rated bonds.
However, new rules on central clearing for euro-
denominated interest rate swaps, coupled with
central counterparties’ strong preference for cash
deposits as collateral, mean that in the long term
pension companies may become cash-strapped
during periods of rising interest rates and financial market turmoil. This situation may induce pension companies to sell assets, which could amplify
market movements and cause further unrest, cf.
Box 4.3.
Pension company reserves have grown
considerably since the financial crisis,
boosted by high discount rates
Robust excess capital adequacy and risk management help to ensure that pension companies
do not feel compelled to sell off certain assets
during periods of financial market turmoil. Thus,

25 An 0.7 percentage point rise in long-term interest rates will cause the
market value of the interest rate derivatives of pension companies,
excluding ATP, to fall by kr. 24 billion, equivalent to 3 per cent of the
market value of Danish government bonds, cf. Danish Financial Supervisory Authority, Markedsudviklingen i 2015 for livsforsikringsselskaber
og tværgående pensionskasser (Market developments for life-assurance
companies and multi-employer occupational pension funds in 2015 – in
Danish only), August 2016. In other words, considerable amounts
may have to be pledged as collateral in case of interest rate rises.
As interest rate derivatives are typically used to hedge the interest
rate risk of companies’ guaranteed liabilities, the growing volume of
market rate products is likely to reduce the companies’ use of interest
rate derivatives over time.

DANMARKS NATIONALBANK FINANCIAL STABILITY, 2ND HALF 2016

Requirements for central clearing
and risks of amplification of market
movements

Box 4.3

The EMIR Regulation’s rules on central clearing1 require
some over-the-counter, OTC, derivatives to be cleared
through central counterparties, CCPs. These rules comprise, inter alia, euro-denominated interest rate swaps,
used by Danish pension companies to hedge the interest
rate risk of their liabilities. Central clearing offers a number of advantages. For instance, the counterparty risk
between buyer and seller in derivatives transactions is
eliminated and the size of total exposures and the overall
collateralisation requirement is reduced through netting
of transactions.2
However, due to their business model, pension
companies may be negatively affected by the new
rules. Therefore, the European Commission has granted
pension companies exemption from compliance with the
central clearing rules until August 2017, with a possible
1-year extension. The crux of the matter is that CCPs
primarily accept variation margin3 in the form of cash
deposits, while current bilateral agreements typically
ensure that other liquid assets can be pledged as collateral. Since pension companies primarily use interest
rate swaps to increase the duration of their assets, they
generally suffer a market loss on their holdings when
interest rates rise. When interest rates increase, pension
companies will thus be required to pledge top-up collateral to derivatives counterparties.
Cash holdings account for a marginal portion of pension company assets, given that cash reduces investment
in other assets, thereby negatively affecting the return on
pension savings. If they were subject to central clearing
rules, pension companies would need to obtain liquidity
in periods of rising interest rates. One way of obtaining liquidity is through the sale of liquid and secure assets, for
instance highly rated bonds, which could further amplify
the effects of the interest rate increase and thus be selfreinforcing. Alternatively, pension companies may obtain
liquidity through the repo market. However, there may be
operational challenges, for example multi-day settlement
periods, and the repo market may also be less efficient
during periods of rising interest rates and potential market turmoil. The European Commission is aware of this
problem and, in 2014, issued a report, concluding that the
costs of holding cash for collateral would be high enough
to have a substantially negative impact on pension
savings. Therefore, the Commission has granted pension
companies a temporary exemption from compliance with
the central clearing rules. The reason is that CCPs are not
yet believed to have adequate solutions in place to curb
the adverse effects of the rules on pension benefits.4

1.

2.

3.

4.

Regulation (EU) No 648/2012 of the European Parliament and
of the Council of 4 July 2012 on OTC derivatives, central counterparties and trade repositories.
Kaas Jacobsen, Gustav, Trends in clearing of equity transactions
by a central counterparty, Danmarks Nationalbank, Monetary
Review, 1st Quarter 2016.
The collateralisation occurring as a result of fluctuations in the
value of a derivative already entered into.
Cf. http://eur-lex.europa.eu/legal-content/DA/TXT/PDF/?uri=CELEX:32015R1515&from=EN.
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26 For calculating the capital requirement under Solvency II, com
panies have a choice between a standard formula published by the
European Commission or an internal model approved by the Danish
Financial Supervisory Authority.
27 Cf. section 350b of the Danish Financial Business Act.

Pension company reserves have grown
over recent years

Chart 4.5
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it is positive that pension company reserves have
grown considerably in recent years, cf. Chart 4.5,
driven primarily by high investment returns due to
declining interest rates and generally higher asset
prices.
In addition to increasing reserves, regulation
has become more risk-based following the implementation of Solvency II, which should help to
increase pension companies’ understanding and
management of risks. Under the Solvency II rules,
companies must have sufficient total capital to
meet a risk-based capital requirement.26 Com
panies are also subject to certain qualitative requirements, for instance their boards of directors
must conduct regular own risk and solvency
assessments, ORSA, and report the results to the
Danish Financial Supervisory Authority. As part of
the ORSA report, companies must assess their current and future capital requirements based on the
risks they are currently facing and are expected to
face in the future. They must also indicate whether
the assumptions underlying the risk-based
capital requirements deviate substantially from
the pension company’s actual risk profile. If the
Danish Financial Supervisory Authority finds that a
company’s risk profile deviates substantially from
the assumptions underlying the qualitative capital
requirements, the Danish FSA may ultimately impose a capital add-on to the capital requirement.27
However, the discount curve has been substantially higher than the risk-free market rates at
the long end of the curve since 2012, which has
a positive impact on pension company reserves.
The reason is that the long end of the discount
curve is determined primarily by a theoretical
forward rate, Ultimate Forward Rate, UFR, set at
4.2 per cent by EIOPA, cf. Box 4.4. Higher discount rates help to reduce the value of liabilities
and thus increase company reserves. Given that
a substantial proportion of pension company
liabilities have a long estimated term, high discount rates, relative to market rates, at the long
end of the discount curve entail considerable
easing for pension companies. EIOPA is currently

Excess capital ratio

Note:

Sector figures for life insurance companies and multiemployer occupational pension funds. The two key ratios
bonus rate and excess capital ratio indicate the collective
bonus potential (loss-absorbing customer funds) and
excess capital adequacy of the companies relative to the
value of customer safe custody accounts. Between them,
they show the resilience to financial market fluctuations.
The ratios are calculated according to the regulation
applicable at the time of calculation.
Source: Danish Financial Supervisory Authority.

reassessing the methodology to derive the UFR
and has proposed a method under which the UFR
can be changed on an ongoing basis depending
on the long-term average of real interest rates.28
At end-2015, the proposed methodology would
have resulted in a UFR of 3.7 per cent, which
would have led to a small reduction of discount
rates, cf. Box 4.4.29 The outcome of EIOPA’s review is due to be announced in 2017. EIOPA has
made some stylised calculations, indicating that
lowering the UFR to 3.5 per cent would have no
material impact on the median company in a
sample consisting of 107 European insurance and
pension companies.30 However, some companies,
especially those with long-term liabilities, would
be relatively significantly affected. Given that the
UFR is currently a theoretical rate, pension companies cannot hedge against potential regulatory
changes in the UFR.

28 See EIOPA, Consultation Paper on the methodology to derive the UFR
and its implementation, April 2016, for further information.
29 The maximum annual change in the UFR is 0.2 percentage points. If
the methodology is changed, the UFR will thus be changed to 4.0 per
cent in 2017, 3.8 per cent in 2018 and 3.7 per cent in 2019.
30 See figures 24 and 25 in EIOPA, Consultation Paper on the method
ology to derive the UFR and its implementation, April 2016.
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The long end of the discount curve and the ultimate forward rate
The Danish discount curve until the 20-year point is based
on market rates after which time rates are extrapolated until
the 60-year forward rate, i.e. the ultimate forward rate, UFR,
reaches 4.2 per cent, cf. Box 4.2. The UFR can be interpreted as the 1-year rate assumed to apply 60 years from now.
Thus, as a general rule, the 60-year zero-coupon rate used
for discounting will not be equal to 4.2 per cent (at end-September, it was 2.7 per cent). The current UFR level is the sum
of an expected inflation rate of 2 per cent and a real interest
rate of 2.2 per cent, where the latter is based on a real
interest rate on short-term bonds of 2.2 per cent during the
period 1950-2000. Developments in interest rates in recent
years have caused the discount curve to be substantially
higher than the market rates at the long end of the curve, cf.
the chart.

Discount curve and market rates
Per cent
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0

Anm.:

Kilde:

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Year
Discount curve (UFR = 4.2 per cent)
Discount curve (UFR = 3.7 per cent)
Market rates

Data is from end-September 2016. Discount rates are zero
coupon rates, determined excluding volatility adjustment.
Market rates are zero coupon rates, based on euro-
denominated swap rates up to 50 years.
EIOPA, Danmarks Nationalbank and Bloomberg.

A large proportion of pension company liabilities are due
many years into the future.1 Therefore, the long end of the
discount curve, including the UFR, is very important for the
size of pension company provisions for guaranteed benefits.
A discount curve with an UFR of 4.2 per cent means that
pension company provisions for guaranteed benefits are
considerably lower than they would have been, had market
rates been used. Furthermore, the Solvency II capital requirement is based on the assumption that companies must

1.

2.

3.

Box 4.4

be in a position, with a probability of at least 99.5 per cent,
to meet their obligations over the following 12 months.
If the value of pension liabilities is underestimated due
to excessive discount rates, not only the extent of provisions
for guaranteed benefits, but also the capital requirements
will be underestimated. Both factors tend to increase companies’ excess capital adequacy when extrapolating to the
UFR, entailing considerable easing of the capital requirements for pension companies. To illustrate this, pension
companies’ average capital adequacy ratio increased from
2.3 times the capital requirement to 2.8 from the end of
2011 to 30 June 2012, due mainly to the incorporation of the
UFR into the Danish discount curve.2
If discount rates are higher than the return achievable
by pension companies in the financial markets, company
provisions may not be sufficient to meet future obligations
as they fall due although pension companies currently have
positive reserves. Inadequate provisions will initially materi
alise for elderly pension savers who typically have high
guarantees. This entails the risk that funds are transferred
from younger generations of pension savers to elderly ones,
leading to intergenerational redistribution. To avoid such
redistribution, the Danish Financial Supervisory Authority
conducts an annual analysis to determine whether assets
are sufficient to meet liabilities for specific age groups.3 If
the Danish Financial Supervisory Authority finds that intergenerational redistribution is unavoidable, the FSA has a
range of intervention measures under the Danish contribution rules, and ultimately it may place a pension company
under receivership.
However, a pure market-based discount curve may also
entail problems. As a case in point, liquidity at the long
end of the yield curve may be low enough to cause high
volatility in very long-term market rates. This could lead to
strong fluctuations in company reserves. Hedging of the
interest rate risk of long illiquid segments may also generate
self-reinforcing dynamics where hedging may contribute to
lower interest rates, thereby increasing the need for further
hedging. Illiquidity is one of EIOPA’s arguments for using
market rates only until the 20-year point.
New pension products are often issued without guarantees. As a result, the average duration of guaranteed
liabilities decreases over time, giving relatively greater significance to discounting using the market-based part of the
curve. While this maturity reduction will, over time, reduce
the significance of the UFR for the Danish pension sector as
a whole, it will not eliminate pension companies’ challenges
with their existing portfolios of average rate products with
high guarantees.

See e.g. EIOPA Insurance Stress test 2014, November 2014. The test shows projected future cash outflows for the group of Danish companies
included in the stress test. A substantial portion of the payments are more than 20 years into the future.
Cf. Danish Financial Supervisory Authority, Halvårsartikel 2012 for livsforsikringsselskaber og tværgående pensionskasser (semi-annual article
2012 for life assurance companies and multi-employer occupational pension funds) (in Danish only), January 2013
Cf. www.finanstilsynet.dk/generationsanalyse.
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31 Other aspects may also have had an impact, for instance the higher
proportion of market rate products and the use of a discount curve
converging to the UFR, as this reduces the interest rate risk of
companies’ liabilities. Both aspects have provided a freer investment
framework for companies.
32 The Danish Financial Supervisory Authority’s definition of alternative
investments includes the following asset classes: Private Equity,
Credit, Infrastructure, Agriculture and Hedge Funds, cf. Danish Financial Supervisory Authority, Life-assurance companies and multi-employer occupational pension funds: Alternative investments, 2013.
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Development in unlisted investments

Figur 4.6
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ALTERNATIVE INVESTMENTS AND THE PENSION
SECTOR’S ROLE AS A PROVIDER OF CAPITAL
Over recent years, many pension companies have
chosen to increase the volume of alternative
investments in response, inter alia, to low interest rates and high pricing of financial assets.31 A
common characteristic of alternative investments
is that they are not traded in liquid and transparent markets, and they are typically longer-term in
nature. Alternative investments can be attractive
to pension companies, because they typically
provide cash flows that extend many years into
the future and enable companies to reap other
risk premia than for listed securities e.g. liquidity
premia. These developments pose new requirements on companies and their risk management.
Therefore, several companies are setting up
specialised investment departments to invest exclusively in alternatives, drawing also on external
expertise.
However, there is no general definition of the
types of investments that can be classified as
alternative.32 Developments in pension companies’
unlisted investments show that the volume increased from kr. 361 billion to kr. 600 billion from
January 2013 to September 2016, cf. Chart 4.6. At
end-2015, unlisted investments accounted for 15.3
per cent of the balance sheet totals, up from 11.9
per cent at end-2012. Recent years have seen robust growth in alternative investments, albeit from
a relatively low level. Some of these investments
are made abroad and thus have no direct impact
on the access to credit or capital for Danish firms.
Although the pension sector’s role as lender has increased in recent years, the sector is
generally no major player compared with credit
institutions. In September 2016, pension com
panies’ unlisted investments in the credit category
amounted to approximately kr. 70 billion, about

Credit
Real property
Venture and private equity funds
Other

Note:

Unlisted investments are defined as all investment
assets without an ISIN code. Data is based on reporting
by pension companies. The asset class classification
is based on the companies’ assessment. Venture and
private equity funds primarily comprise investments in
funds investing in unlisted equity. Real property mainly
comprises direct ownership of properties and property
investments through funds. Credit mainly comprises
loans, most of which are indirect loans through funds.
Pension companies’ investments in investment funds are
not included, since investment funds usually invest in
listed financial assets. The most recent observations are
from end-September 2016.
Source: Danmarks Nationalbank.

kr. 20 billion of which was placed in Denmark.33 By
comparison, lending by Danish credit institutions
to Danish corporate customers totalled around
kr. 1,050 billion at end-September 2016. However,
due to the increased volume of e.g. private equity,
the pension sector helps provide funds to firms in
other ways than by lending.

33 Various companies may have different classifications of credit. Therefore, the figure is subject to some uncertainty. The Danish Financial
Supervisory Authority reports on investments in the credit cat
egory of kr. 85.2 billion at end-2015, cf. Danish Financial Supervisory
Authority, Markedsudviklingen i 2015 for livsforsikringsselskaber og
tværgående pensionskasser (Market developments for life-assurance
companies and multi-employer occupational pension funds in 2015 – in
Danish only), August 2016.
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APPENDIX

APPENDIX 1:
POPULATIONEN IN
THE REPORT

The population in the report comprises the
Danish mortgage banks and the systemic and
non-systemic banks grouped by the Danish Financial Supervisory Authority in 2016 as groups 1 and
2, cf. table B1.1. Unlike the Danish Financial Supervisory Authority’s group 2, Saxo Bank has been
omitted from the population due to its business
model. The grouping also applies back in time.
This chapter uses the term credit institution
when the analysis comprises both the bank and
mortgage bank activities of the business. The
term systemic credit institutions comprises the six
institutions that have been selected as systemically important financial institutions, SIFIs.
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Banks and mortgage banks in the population by total assets as at 30 June 2016
Kr. million
Systemic banks
Danske Bank

Table B1.1

Kr. million
Systemic credit institutions

2,195,549

Danske Bank (including Realkredit Danmark)

3,483,327

Nordea Bank Danmark

491,362

Nykredit Realkredit (including Nykredit Bank)

1,407,294

Jyske Bank

311,778

Nykredit Bank

194,108

Nordea Bank Danmark
(including Nordea Kredit)

810,965

Sydbank

150,264

Jyske Bank (including BRFkredit)

564,450

Sydbank

148,025

DLR Kredit

150,731

Systemic banks, total

3,343,060

Systemic credit institutions, total

Non-systemic banks
Spar Nord Bank

78,632

Arbejdernes Landsbank

44,573

Ringkjøbing Landbobank

23,191

Sparekassen Kronjylland

20,880

Vestjysk Bank

20,557

Nordjyske Bank

19,164

Lån & Spar Bank

16,908

Jutlander Bank

15,230

Sparekassen Sjælland

15,071

Den Jyske Sparekasse

15,015

Sparekassen Vendsyssel

14,494

Non-systemic banks, total

6,568,792

Mortgage banks
Nykredit Realkredit

1,284,506

Realkredit Danmark

852,742

Totalkredit

662,760

Nordea Kredit

438,122

BRFkredit

293,815

DLR Kredit

150,731

LR Realkredit
Mortgage banks, total

20,906
3,703,583

283,713

Note:

Total assets for systemic banks, non-systemic banks and mortgage banks are stated at solo level. Total assets for systemic credit
institutions are at a group level.
Source: Interim reports.
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APPENDIX 2:
SCENARIOS OF
DANMARKS
NATIONALBANK’S
ACCOUNTING-BASED
STRESS TEST

Scenarios, selected key variables

Table B2.1

2016

2017

2018

GDP, per cent year-on-year

0.9

1.5

1.8

Private consumption, per cent year-on-year

1.8

1.7

2.0

Export market growth per cent year-on-year

3.2

4.0

4.1

Gross unemployment rate, per cent

3.8

3.5

3.4

House prices, per cent year-on-year

2.7

3.1

3.1

GDP, per cent year-on-year

0.9

-0.6

0.9

Private consumption, per cent year-on-year

1.8

-2.2

-0.3

Export market growth per cent year-on-year

3.2

4.0

4.1

Gross unemployment rate, per cent

3.8

4.2

5.0

House prices, per cent year-on-year

2.7

-3.8

-1.8

GDP, per cent year-on-year

0.9

-4.4

-0.9

Private consumption, per cent year-on-year

1.8

-3.6

-1.8

Export market growth per cent year-on-year

3.2

-9.9

3.2

Gross unemployment rate, per cent

3.8

5.6

8.9

House prices, per cent year-on-year

2.7

-12.3

-7.0

Baseline scenario

Low growth

Severe recession

Note:

Annual averages. Gross unemployment is expressed as a ratio of the labour force.
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