Research

October 18, 2007

Frank Oland Hansen, Senior Economist, +45 45 12 85 26, franh@danskebank.dk

Denmark: Does the Danish housing market
imitate the US?

e The Danish housing market has experienced a prolonged boom and a subsequent slowdown, which in
many ways resembles the housing market boom and deceleration in the US - albeit with a delay of
about one year. Does this imply that the troubles in the US sub-prime market are a forewarning of
what is yet to come for Denmark? Due to important differences in the financing structure we do not
think so.

e There are several striking similarities in recent Danish and US housing market developments. House
price increases peaked in 2004-05 followed by a sudden slowdown. Housing supply has reacted con-
siderably to demand, although later in Denmark than the US. And the number of homes available for
sale has increased sharply. The main drivers of the housing boom have indeed been the same in Den-
mark and the US, namely falling interest rates, financial innovation and growth in disposable incomes.

e There are, however, important differences in the financing structure of the two housing markets. First,
there is no sub-prime sector in Denmark. Credit evaluation is fairly uniform and it is more thorough
than in the US sub-prime market. Secondly, credit risk is typically not resold and repackaged. Danish
mortgage institutions put the mortgage loans on their books and finance them by the issuance of
bonds with corresponding coupon and maturity. As a result, teaser loans are almost non-existent.

e Due to the abovementioned differences the Danish housing market does not face the same headaches
as the US. On the other hand, the Danish housing market has become slightly more sensitive to inter-
est rate increases than the US because of a widespread use of ARMs.
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been at the epicentre of the Danish housing boom -
with more than a quadrupling of prices from 1995
to 2006.

The Danish housing market gathered particular
strength during 2005, with average house prices
increasing by as much as 24%, accelerating from a
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10% increase during the previous year. In the US
house prices also increased most in 2005 - al-
though at 13% y/y, the national price increase was
somewhat lower.

Despite the house price increases, activity in the
Danish construction sector was relatively muted
until 2000. Then the number of building starts in
residential construction soared from 16,200 in
2000 to 31,400 in 2005. In the US the number of
housing starts has been on a growing trend since
1991. The supply-side reaction to price increases
thus occurred somewhat later in Denmark than in
the US, but quickly gained strength when it materia-

lised.
Supply has reacted to price increases
1,75- ¢4 9 - 1,75
1,50- - 1,50
1,25- IV -1,25
1,00- - 1,00
0,75 N /v-\\/'\/ -0,75
v\ _, l\v
0,50 -0,50
Denmark housing starts/housing stock
025, , . ., . - 0,25

88 90 92 94 96 98 00 02 04 06

The supply-side adjustment - measured as the level
of housing starts relative to total housing stock -
has nevertheless been smaller in Denmark than in
the US during the entire housing boom. This partly
reflects that the population in the US is growing fa-
ster than in Denmark - thus the need for additional
housing is higher. It also reflects that regulation
tends to be more rigid in Denmark, that population
density is higher in Denmark, and that the average
lifetime of a house is shorter in the US. If the sup-
ply-side reaction to growing demand is muted, pri-
ces tend to react instead. This is evident in the US
where some areas have large increases in housing
supply and more limited price increases (Las Ve-
gas, Phoenix), while others have little increase in
supply and large price increases [Boston, San
Francisco). The house price boom is thus partly a
story about rigid or fixed supply. And the fact that
prices have gone up more in Denmark than in the
US, thus reflects tighter supply constraints in Den-
mark.

A sudden change in sentiment

The sentiment in the Danish housing market chan-
ged quite rapidly in spring 2006. Suddenly the
number of interested buyers fell and the number of
homes for sale increased sharply. This resembles
the development in the US, although with a lag of
about 12 months. Since spring 2006, the number
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of homes for sale has almost doubled - from a low
of 33,000 to about 63,000 - and the average time
for a sale to be accomplished has increased to 138
days in September 2007 from 112 days a year
ago. In the US the number of homes available for
sale started to increase sharply in early 2005.

Suddenly plenty of homes for sale
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The change in sentiment in the Danish housing
market has been accompanied by a slowdown in
private consumption growth. This probably reflects
that homeowners have become a little more reluc-
tant to draw on home equity, due to slower house
price appreciation. In addition, homeowners with
adjustable rate mortgages now need to spend more
money on servicing their loans due to interest rate
increases.

Foreclosures - just above zero

The number of foreclosures in Denmark is still clo-
se to a historical low. The increase in foreclosures
in percentage terms has recently been noticeable,
but when compared to the level of foreclosures in
the late 1980s and early 1990s the current level
of foreclosures is best characterised as “just above
zero”. This is in contrast to the US where foreclo-
sures are increasing sharply - in particular in the
sub-prime market.

The very low level of foreclosures in Denmark is a
consequence of the recent period of sharply in-
creasing home equity. However, an increase in the
number of foreclosures should be expected as the
market normalises, although a return to the early
1990s level of 1,000+ foreclosures per month is
not expected. A more modest increase in foreclo-
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sures would be in line with our projection of home
prices falling slightly this year followed by a stabili-
sation of prices next year.

Foreclosures are still at a low in Denmark
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Drivers of the housing boom

Disposable income

House price increases in Denmark have - as in the
US - been driven in particular by growth in dispo-
sable incomes, falling interest rates and financial
innovation.

Disposable income has grown at a brisk pace in
both Denmark and the US since the mid-1990s.
However, in both Denmark and the US real dispo-
sable income has “only” grown about 30% since
1995 - about 65% in nominal terms - while house
prices have more than doubled. Hence, disposable
income growth can explain less than one-third of
the house price increases. As shown in the chart,
real disposable income per capita has grown faster
in the US than in Denmark during most of this pe-
riod. However, in recent years there has been a
catch-up, which may help to explain the substantial
house price increases in Denmark in 2004-05.
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Disposable incomes - fuelling house prices
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Interest rates

Without doubt the reduction in both long- and
short-term interest rates has been a key driver of
the Danish house price boom. The long-term inte-
rest rates, which are highly correlated with the US
rates, fell substantially until 2005, and increased
afterwards. The official Danish discount rate bot-
tomed at 2.25% from June 2003 to December
2005. With the discount rate now at a neutral level
- itis now 4.25 % in Denmark - this driver has go-

ne.
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Also for ARMs
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ECB and Danmarks Nationalbank initiated its string
of interest rate hikes in December 2005, thus lag-
ging the FED, which started hiking rates in June
2004. In both Denmark and the US the number of
homes for sale began to increase sharply about half
a year after the rate hikes began. This may well re-
flect that the interest rate hikes - and the expecta-
tion of further interest rate hikes - was the princi-
pal reason for the turn in the housing market. The
different timing of the interest rate increases could
well be the main explanation for the different timing
of the housing market turn.
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The combination of rising interest rates and house
price increases have led to falling affordability. We
have calculated a housing affordability index for
Denmark and the US. The index illustrates the user
cost of an average house financed on standard
terms (30-year mortgage for Denmark] relative to
household disposable income. In the chart an in-
crease implies that houses have become less af-
fordable. Hence the housing affordability index
shows that households have become substantially
more stretched in both Denmark and the US in re-
cent years. The tightening came later in Denmark
than in the US, but it was also more prompt. It has
been driven partly by the increase in interest rates
but also by the substantial house prices increases.

Houses have become less affordable
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Financial innovation

Financial innovation has stimulated the housing
market in Denmark as well as in the US. Denmark
introduced adjustable rate mortgages [ARMSs] in
1996, interest-only mortgage loans in 2003 and
loans with an interest rate ceiling in 2004. The in-
troduction of these instruments has helped to give
house purchasers a wider choice.

e The introduction of ARMs in 1996 had litt-
le impact to begin with, but became widely
used as short-term interest rates conti-
nued to fall. During the last year the trend
has reversed and fixed-rate mortgage
loans have gained more popularity - most
likely as a result of rising short-term inte-
rest rates. ARMs now account for 39% of
Danish mortgage lending. The main part -
72% of the ARMs - have rates adjusted
annually while the rest have interest rates
adjusted at lower frequency.

e Contrary to the ARMs the interest-only
mortgage loans - with a period of up to 10
years without any repayment of principal -
were a huge success from the very begin-
ning. The introduction of interest-only
mortgage loans was probably one of the
key drivers of the increase in housing de-
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mand and the surge in house prices during
2004-05. Today 42% of all existing mort-
gage loans are of the interest-only type.

e Mortgage loans with interest rate ceiling -
which insures homeowners against the in-
terest rate rising above a certain threshold
- have also gained popularity. Today about
half of all ARMs have an interest rate cei-
ling. This helps to reduce the housing mar-
kets’' sensitivity to interest rate develop-
ments.

e Finally the tax deduction given on house-
holds’ interest rate payments has been re-
duced from 50% in 1993 to 46% in 1998,
and further to about 33% in 2001. This in-
creases the interest rate sensitivity of
most loans.

ARMs and interest-only have gained popularity

Loan types
Share of all serviced loans

Fixed rate ARMs Other  Interest-only Total

Denmark 61,8% 39,2% 0% 42% 100%
us - prime 53,5% 13,9% 9,2% 76,6%
- subprime 4,9% 6,6% 2,2% 13,7%

- other 9,7%
US total 58,4% 20,5% 11,4% 100,0%

Note: Danish interest-only loans are either fixed rate or ARMs.

The shift towards ARMs and interest-only mortga-
ge loans has tended to make housing appear more
affordable than it would otherwise be and has the-
reby boosted demand for owner-occupied housing.
The shift towards ARMs and interest-only loans
has also made the Danish housing market more
sensitive to interest rate increases, although the
widespread use of interest rate ceilings helps to
reduce the interest rate sensitivity.

Nevertheless about 23% of the Danish mortgage
lending is ARMs without an interest rate ceiling
while ARMs in the US account for little more than
20% of the market. Hence, from this point of view
the Danish housing market is a bit more exposed to
interest rate increases than the US housing mar-
ket. In addition, since ARMs are a relatively new
phenomenon in Denmark most homeowners have
little experience with ARMs in an environment of
rising interest rates.

Important differences

Although there are a striking number of similarities
between the housing boom in Denmark and in the
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UsS, there are also important differences. In particu-
lar there are fundamental differences in the way
the financial system facilitates mortgage lending.

First, credit evaluation in Denmark is quite uniform
and it is more thorough than in parts of the US
mortgage sector. Danish mortgage institutions and
banks can access detailed information on credit
history, and will only grant a loan after sufficient
and satisfactory documentation on salary and net
financial position etc. is given. A rule of thumb is
that the house purchaser should be able to afford a
traditional 30-year fixed rate mortgage loan - inde-
pendent of what loan is actually issued. As a result
there is no sub-prime market in Denmark.

Secondly, the mortgage institutions in Denmark,
which can issue loans up to 80% of the house price
value, take the loans on their own books. The mort-
gage loans are then financed by the issuance of
bonds with the same coupon and maturity. This is
called “balanceprincippet”. The credit risk is typical-
ly not resold and repackaged. In contrast, in the US
it is common that the mortgage originator imme-
diately passes the loan onto someone else. Often
there can be a whole chain of institutions that re-
pack and resell the risk in the form of securitised
products as CDOs (Collateralised Debt Obligations).
This practice, which implies that the first link in the
chain is mainly concerned about increasing loan vo-
lume without focusing too much on the accompa-
nying risk, has resulted in “liar loans” - based on
poor or wrongful credit evaluations - and “teaser
loans” - where borrowers are tempted by favou-
rable “teaser-rates” for the first couple of years.
The teaser rate can be as low as 1%. After two
years, the interest rate on teaser loans resets and
the monthly payments increase substantially. In
Denmark liar loans and teaser loans are next to
non-existent.

The absence of a sub-prime market and teaser
loans tend to make the Danish housing market less
dependent on continued house price appreciation.
The ability of homeowners to service their mortga-
ge debt is generally not dependent on whether the
value of their home increases or falls. This is in
contrast to the US, where the mortgage lenders’ in-
centive structure, and the resulting lax lending
standards and use of teaser loans, has put a sub-
stantial number of households in a stretched finan-
cial situation.

Another implication of the Danish “balanceprincip”
is that the mortgage institutions do not need short-
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term refinancing in the money market. Hence, they
have not been exposed to the recent liquidity crisis.

Recent regulatory liberalisation has made it pos-
sible for Danish banks to provide mortgage loans
financed by the issuance of covered bonds. At pre-
sent the volume of such loans is very small.

Implications for the Danish housing
market

The Danish housing market appears to have mirro-
red the US housing market in many respects for
quite some time. This could raise the concern that
the Danish housing market would imitate some of
the problems in the US sub-prime market. There
are, however, several reasons not to be too wor-
ried.

Most importantly, as described above, the mortga-
ge system in Denmark differs substantially from
the US system. Credit evaluation is fairly uniform
and it is more thorough than in the US sub-prime
market; credit risk is typically not repackaged and
resold; there is no sub-prime market and teaser
loans are next to non-existent. Some of the heada-
ches of the US housing market are thus not present
in Denmark.

The Danish housing market is also supported by a
buoyant economy with unemployment at a very low
level and strong growth in disposable incomes.
Since 2004, disposable income per capita has ten-
ded to grow faster than in the US. Planned tax re-
ductions in 2008 and 2009 will add further to di-
sposable incomes.

On the other hand, the Danish housing market has
become slightly more sensitive to interest rate in-
creases than the US housing market. Hence, future
interest rate hikes have the potential to dampen
housing demand substantially. We expect that
short-term interest rates will increase slightly dur-
ing 2008, thus the negative impact on the housing
market should be relatively modest.

Based on this scenario we foresee that nominal
house prices will continue with a slow downward
adjustment for the rest of the year followed by a
stabilisation. Possibly Denmark may then face a
prolonged period of stable nominal prices but
slightly falling real house prices. In the event that
interest rates increase more than we expect, this
will put additional pressure on prices in the areas
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where prices are most stretched. The widespread
use of interest rate ceilings will however limit this
effect.

The number of foreclosures is expected to in-
crease, but this should be seen as a normalisation
from an almost artificially low level. Hence from a
financial stability point of view, this will most likely
cause very limited problems.
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