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Abstract:

The Danish housing market boomed from 1993 to the end of 2006. The house price increases from
2003 to 2006 were especially dramatic and cannot be explained satisfactorily by “fundamentals”.
Moreover, the owner-occupiers are highly indebted; Denmark is the nation with the highest
household debt/GDP, highest total liabilities/net wealth and highest mortgage debt/net non-
financial wealth ratios among 15 OECD countries. Obviously, an analysis of the financial
soundness of owner-occupiers is topical in order to analyse financial stability in society.

The financial soundness of Danish owner-occupier families is analysed using relevant financial
indicators for the owner-occupiers’ capital structure and interest payments. Tax statistics for the
owner-occupier families are used here. In a financial soundness perspective macro data are of
limited importance as they express total and average changes. Distributional data at the micro
level, formed at the family (household) level, are important for recognizing changes in the financial
soundness of the nation. The data are used to estimate important financial indicators as
debt/income, housing wealth/income, debt/housing wealth and net interest expenditure/income
ratios for the families’ total financial situation and capital structure.

The result is that the financial soundness of Danish owner-occupiers, measured as net liability
housing wealth ratios, has not improved since the owner-occupation crisis in the years 1987-1993.
Furthermore, their housing wealth/income and net liability/income ratios have increased since
1993 to “all-time high™ levels, just as in the other OECD countries; net interest expenditure/income
ratios have been reduced in a before-tax perspective, but not much in an after-tax perspective. The
substantial heterogeneity of the families is considerably reduced by adjusting for age as a proxy for
the life cycle. Moreover, the income variation is also reduced considerably within each age group.
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1. The Danish housing market is on a knife edge: steeply rising prices have peaked and owner
occupiers’ debt level is high.

Danish housing prices have been rising for a remarkably long period and the dramatic increases up
to the middle of 2006 were among the strongest in Europe, as remarked internationally, (Ball, 2007;
Girouard et al., 2006). Housing price statistics for 2005 and 2006 show examples of inflation rates
slightly above 25 % for houses, flats as well as summer houses.

Moreover, the strong rise in the Danish housing prices 2003-2006 cannot be explained satisfactorily
by “fundamentals” (@konomi- og Erhvervsministeriet, 2007). Already in October 2006, IMF concluded in
an Article IV report on Denmark that: ““All this indicates that the recent increase in house prices
cannot be fully explained by general variables such as income, interest rates, and demographics,
and should at least in part be attributed to other factors™, see IMF (2006, p. 31). Moreover, the
Danish housing market has fulfilled bubble criteria put forward by Case and Shiller (2003), (Lunde,
2007). Actually, Danish housing market prices seem to have crossed the peak. In the last quarter of
2006, prices dropped by 2.0% for houses, 2.8% for flats and 4.0% for summer houses in accordance
with Statistics Denmark price indices.

Danish owner-occupiers have access to one of the most efficient mortgage systems in the world
(Mercer, 2003; Pannell, 2003). Moreover, Denmark is the nation with the highest household
debt/GDP ratio, highest household debt/disposable income ratio, highest total liability/net wealth
ratio and highest mortgage debt/net non-financial wealth ratios among the 15 OECD countries
analysed (Girouard et al., 2007; OECD, 2006b)*. Only Iceland and the Netherlands had a slightly
higher residential mortgage debt/GDP ratio in 2005, (EMF, 2006). These facts document the need
for an analysis of the financial stability of one of the owner-occupier sectors with highest debt level.

The rise in housing prices, mortgages and other household debt to historical levels in several
countries, the establishment and expansion of mortgage systems as well as the rapid introduction of
new mortgage loan types have been seen in many countries (OECD, 2006a). Therefore,
international economic organizations have analysed housing related risk in a financial stability
framework. It is annoying to find conclusions in OECD papers, where “...— dependent on the
assumptions adopted — Denmark has the greatest risk of nearing a house price peak, followed by
Ireland, Sweden and France.” (OECD, 2006, p. 53), where Denmark and New Zealand at “a 1 or 2
percentage-points hike in long-term interest rates from their levels observed in the fourth quarter of
2005’ have ““the probability of a downturn in house prices in real terms ... close to 50 %’ (van den
Nord, 2006, p 3), and where Denmark is now in the highest risk class, together with United States
and France in OECD’s Economic Outlook from November 2006 (OECD, 2006b, p.55).

However, all hope has not vanished for Danish housing prices making a “soft landing”, but as
formulated by Girouard et al. (2006, p.4): “If house prices were to adjust downward, possibly in
response to an increase in interest rates or for other reasons, the historical record suggests that the
drops (in real terms) might be large and that the process should be protracted, given the observed
stickiness of nominal house prices and the current low rate of inflation. This would have
implications for activity and monetary policy.”

In Denmark, important and effective restrictions on the access to mortgage loans for owner-
occupiers were relaxed through 1992-1993. Afterwards, established owner-occupiers were allowed

L In practice, the references are identical. Only the first reference will be mentioned below.



to withdraw equity when raising ordinary mortgages, and the maximum loan term was increased to
30 years in general. Still, only mortgages with fixed interest rates throughout the term were issued
to owner-occupiers. Therefore, on an increasing yield curve, debtors had to pay relatively high
interest rates and even include an implicit premium for the right to prepay the loans at price 100.

The introduction of adjustable interest rate mortgages (ARM) in 1996 and of interest-only
mortgages (10) in 2003 made it possible for owner-occupiers to reduce payments considerably
when remortgaging. At the end of March 2007, the ARM loan type covered 46% of the owner-
occupiers’ outstanding mortgages, while 10 mortgages covered 40%. One-third of the 10s carry
fixed interest rates and two-thirds have adjustable-interest rates. Part of the ARMs — both ordinary
and 10s — have a cap rate of 5 or 6 %. Currently, the ARM’s share of owner-occupier mortgages is
decreasing slightly, while the 10’s share is increasing slightly (Danmarks Nationalbank, 2007a).

2. The risk of a new housing market crisis and the need for analysing the financial soundness
of the owner-occupation market.

Over the last three decades Denmark has experienced two housing market crisis: 1979-1983 and
1987-1993 with more than 10,000 foreclosures annually. Especially the last housing market crisis
was an important contributor to the period’s financial crisis in Denmark (and Scandinavia). The
latest developments in housing prices and owner-occupiers’ debt indicate that the housing market
has moved into a risky position and, and the international economic organisations have pointed out,
the housing related risks have increased remarkably. Therefore, the need to analyse the financial
soundness among the Danish owner-occupiers seems obvious. This also involves analysing the
threat from the housing market against stability in the financial system and in society. Data in the
analysis below cover the years 1987-2005.2 However, the results indicate that preliminarily, it could
be meaningful to extrapolate the results.

The increases in the Euro interest rates since 2005 have been ”shadowed” in the Danish rates and
have contributed to the actual drops in housing prices, and further increases in interest rates will
effectuate increased downward pressure on housing prices.

Housing crises and banking crises “are correlated in a remarkable number of instants™ (Herring
and Wachter, 2003, p. 217), but such crises represent low-frequency shocks in the economy, and
when the subjective probability falls below a certain threshold, it is treated as if it were zero. In the
statistical confidence approach a low risk is accepted if it is known that the figure falls inside a
confidence limit of 95% or 99%. However, in fact, bad outcomes will be actualized in 5% and 1%
of the cases respectively.

Touching upon this “disaster myopia” approach, Herring and Wachter conclude: Although
standard practices are helpful in monitoring, pricing, and provisioning for high-frequency shocks,
they are not useful in controlling exposure to a low-frequency hazard because the shock occurs so
infrequently that it will not be captured in the usual reporting period. Indeed, the absence of bad
outcomes in the accounting data may intensify pressure to reduce default premiums and reserves.”
(Herring and Wachter, 2003, p. 222).

2 Income taxation for 2006 is not finalized.



This resembles a description of the Danish housing market and financial institutions’ attitudes in
recent years. The general argument is that the Danish economy is behaving very well — this is
correct in itself — and that until around the end of 2006 there did not seem to be any threats against
the housing market. Fourteen years have passed since the sudden end of the last crisis on the owner-
occupation market. Each year new people enter the housing market and new decision makers appear
in the lending institutions. The structure of commercial and mortgage banks has been reorganized
and new managers and operators are doing the jobs. The continually increasing housing prices and
the dropping interest rates after September 11" weakened — together with some specific housing
factors — analysts’” watchfulness for a collapse in housing prices.

Also pertinent is the risk for intensified competition in the financial sector: ““when disaster myopia
sets in, lenders believe that they can accept higher loan-to-value ratios, weaker commitments or
guarantees, and looser loan covenants without increasing their risk of loss.”” (Herring and Wachter,
2003, p. 224).

3. The financial stability analysis in this paper.

The aim of the financial stability analysis of Danish owner-occupiers is to analyse the quality of the
shelters against a downturn in the housing market they have in 1) their income, to manage to repay
the debt, and 2) the market value of their house, flat and/or summer house, as security for their
mortgage and other loans. Owners’ income and equity are also fundamental if they need to raise
new loans to manage possible payment difficulties.

A subordinate aim is methodological, as the analysis has been done at the family level with

individual data from the tax statistics register, which are used for distributional analysis.3 Relevant
ratios have been formed for each family. The analysis thus satisfies the request for real estate
indicators made by BIS in its 384-page proceedings on the issue (BIS, 2005).

No attempt is made in the paper to estimate the possibility of a shock in the economy, which could
trigger a housing crisis in Denmark and — possibly — lead to a financial crisis. A shock like this
would for the most part be released through the external economic circumstances of the housing
market. However, given the booming housing markets in Denmark and some other countries of the
last few years, it would be no surprise if a shock were partly released through internal
circumstances of the housing market. The widespread discussions on housing price bubbles, as
identified for Denmark (Lunde, 2007), can motivate this possibility. However, the appearance and
the content of a “trigger factor” will not be discussed further here.

The Danish central bank, similar to other central banks, publishes annual financial stability reports,
most recently for 2007 (Danmarks Nationalbank, 2007). In 2001 and before, the analysis of the
household sector included distributional tax data similar to the ones used in this paper. In
subsequent years, other statistical sources have been used. Especially for 2005, an analysis of the
mortgage debt and payments among the customers in the largest Danish mortgage bank was

® The data in the paper have been made available for this study by “Lovmodelsekretariatet” of the Danish Ministry of
Finance. | am very grateful for these data as well as for the important personal support, willingness and enthusiasm |
have met from Martin Ulrik Jensen, Ministry of Economics and Business Affairs, who has provided me with the basic
statistics. | have also received invaluable support from the head of the secretariat, Peter Bach Mortensen, who
contributed with the basic statistics to earlier versions of the paper together with Sune Enevoldsen Pedersen. The views
expressed here are those of the author.



presented (Danmarks Nationalbank, 2005). Girouard et al. mention (2007, p. 31): “Denmark: No
micro data were provided for the study”. A similar note is found in the OECD Committee on
Financial Markets paper (OECD, 20064, p. 5): ““Due to data restrictions it has not been possible to
point out the development for lower-income households in the Danish response”. Important parts of
the data demanded are found in this paper.

4. Total or average figures.

Throughout the years with steep increases in housing prices, the media, real estate agents and
lenders informed the public that owner-occupiers’ equity was strong. In an international
perspective, the “total household net wealth, reflecting mostly the sharp appreciation of property
values and an increase in homeownership rates, ...has risen sharply’” (Girouard et al., 2007, p. 4).
An example in the central bank’s monetary review is that the increase in the owner-occupiers’
equities was estimated at 560 Billion DKK in 2005 and 2006 (Danmarks Nationalbank, 2007b, p.
17) — or around a third of GDP.

Less frequently mentioned is the fact that owner-occupiers’ debt increased to a similar degree.
Using aggregate values it was calculated that the Danish owner-occupiers’ average net
liability/housing wealth ratio was relatively stable during the years 1987-2003, while their average
mortgage loan-to-value increased from 1987 to 1995, only to drop back to the original level in 2003
(Lunde, 2005a). According to Girouard et al. (2007, Table 6), the Danish household debt/net wealth
ratio dropped from 1995 to 2005; however, only mortgage debt seems to have been included.

Total figures and “average data... may be more easily available, but may not always be the most
relevant, as they may mask differences in vulnerabilities across income groups™ (OECD, 2006a, p.
2). Obviously, average debt/income and debt/housing value ratios (or equity ratios) do not tell much
about the more and the most indebted families among owner-occupiers. Distributional changes,
according to age, income, region etc., may have appeared; for example, the high income groups
may have expanded their housing wealth/income ratios and/or their net liability/income ratios more
than the low income groups. In Denmark the owner-occupation ratio has been relatively stable since
1980 but the age composition of the group has changed; owner-occupiers are becoming relatively
older as fewer and fewer young families become owner-occupiers (Lunde, 2005b). Moreover, as
seen below, the young owner-occupier families have unchanged (high) net liability/housing wealth
ratios, while the older owners have become more indebted.

Therefore, individual data to form distributional analyses are necessary to make reliable conclusions
on the financial stability in the owner-occupation sector. In an OECD debt analysis from 2006, the
individual data used were from household surveys made every three to five years for most countries
In other cases, such information became available through direct contact with lending institutions.
(OECD, 20064, p. 4). Using annual register data for the nations’ entire population would have
improved the quality of the analysis considerably. The data in the register for Danish income tax
statistics fulfil this demand. These tax register data are used in this paper to form the relevant ratios
and the owner-occupiers’ distribution according to these ratios.

5. The data used and ratios presented.
Income tax statistics in Denmark include data on each family’s income, interest income and interest
expenditures, housing wealth (publicly assessed property value), financial assets and financial



liabilities. The statistics have made it possible to analyse owner-occupiers’ equity-debt structure, as
well as interest incomes and interest expenditures since 1987. The Danish tax payers know from
experience that the tax authorities’ information is rather precise, as the Danish income tax system is
relatively efficient. For financial items, the tax authorities receive precise data directly from the
financial institutions.

The data used in the study from the tax statistics have been drawn by Lovmodelsekretariatet as a
random sample of about one-thirtieth — approximately 40,000 — of all owner-occupier families
within each specific year. All in all the numbers and the high data quality ensure the reliability of
the results. The statistical sources are presented in detail in Appendix A. In a previous study, the
main result from a total census for 1988 was compared with the results from the random sample for
1988. Only very small differences could be observed, which confirms the random sample’s
reliability (Lunde, 1999).

A few concepts have to be defined. The owner-occupier family’s housing wealth includes the total
value of houses, flats and/or summer houses, owned solely for the purpose of meeting the family’s
own housing needs. The housing wealth is measured by the publicly assessed property value (see
section 7 below). The owner-occupier family’s net liabilities are equal to their liabilities (mostly
mortgages and bank loans) minus their financial assets, all calculated in market values. The family’s
gross income includes all family members’ incomes. Disposable incomes are not found in tax
statistics. Finally, the family’s net interest expenditures are equal to their interest expenditures
minus interest incomes.

These data have been combined in 1) the housing wealth/income ratio, 2) the net liability/income
ratio, 3) the net liability/housing wealth ratio and 4) the net interest expenditure/income ratio. For
each family the following condition must be fulfilled:

(net liability/housing wealth ) = (net liability/income): (housing wealth/income)

Owner-occupier families have for the most part been divided into deciles and distributed by the size
of the relevant ratio. A single family can have different positions in these distributions. Therefore,
the connection between the ratios for the single family just mentioned cannot be rediscovered in the
distributional tables.

6. The distribution of all owner-occupiers according to the size of their net liability/income
ratio.

The distribution of all the owner-occupiers according to their net liability/income ratio for the years
1987-2005 is seen in Table 1. This is the only table for all owner-occupiers presented in this paper.
The distribution of all owners according to the other three ratios mentioned has previously been
presented for 1987-2003 (Lunde, 2005a; 2005b).

For each year the owner-occupiers are divided into deciles according to the size of their net
liability/income ratio in Table 1, and similarly in most of the following tables. The decile values
mentioned cover the upper limit for the deciles. For example, for 1996, the value 172 in the 8"
decile expresses that 80% of all owner-occupiers had a ratio of 172 or below, while the net
liabilities of 20% were at a value above 172 % of the family’s gross income.



For 2005 the 5™ decile, the median value, was 134, i.e. the median owner-occupier family had a debt
(net liability), which amounted to 134% of their income in 2005. More than a fifth of the owners had
positive savings (negative net liabilities) besides their housing wealth. The 30% most indebted owner-
occupiers had net liabilities above twice their annual income. Owner-occupiers in the two highest
deciles had a ratio at 256 or above. And for the most indebted 10%, their net liabilities were more than
three times as high as their income.

Table 1.
All owner-occupiers (excluding the self-employed), divided into deciles by size of net liabilities as a
per cent of gross income. 1987-2005.

Year 1st 2nd Srd 4th 5th 6th 7th 8th gth 10th
decile decile decile decile decile decile decile decile decile decile

1987 -147 -37 7 45 79 111 143 178 229 > 229
1988 -149 -38 8 48 84 116 148 184 238 > 238
1989 -141 -35 9 47 81 113 143 177 228 > 228
1990 -150 -39 6 44 77 106 134 166 216 > 216
1991 -165 -44 2 39 72 100 129 160 207 > 207
1992 -172 -42 3 42 75 103 129 159 203 > 203
1993 -170 -42 4 43 77 106 133 164 211 > 211
1994 -159 -43 1 38 70 96 121 147 186 > 186
1995 -159 -41 3 43 77 104 132 160 204 > 204
1996 -161 -41 6 48 83 113 140 172 216 > 216
1997 -153 -33 17 61 96 127 157 192 242 > 242
1998 -154 -33 20 66 103 135 165 201 253 > 253
1999 -152 -31 22 69 105 137 168 202 254 > 254
2000 -155 -30 25 72 109 140 172 208 263 > 263
2001 -156 -33 23 71 108 140 172 208 263 > 263
2002 -152 -28 29 78 116 149 181 220 280 > 280
2003 -157 -30 32 81 119 152 185 224 287 > 287
2004 -163 -31 34 87 127 161 196 238 307 > 307
2005 -169 -29 40 92 134 171 209 256 335 > 335

Methodologically, the development in the median value could be more satisfying to introspect than the
changes in the averages, but these results would be close to each other. The median value increased by
70% from 1987 to 2005, the net result of a decrease from 1987 to the low of 11% in 1994 and an
increase from 1994 to 2005 of 91%.

With regard to developments over the years, 20% have had positive savings besides their housing
wealth since 1987. For the 3 decile, the increasing ratio expresses that a still greater share of the
owner-occupiers have debts. For the owner-occupiers with debt — especially those in the deciles with
the highest ratios — the value of the ratios dropped remarkably from 1988 to 1991, and these drops
continued at a lower rate until 1994. In subsequent years the net liability/income ratios among the
indebted owners increased much more than incomes and by 2005 they were at a much higher level
than in 1987.

Just as it lacks sense to estimate economic and financial soundness by looking at macro numbers
and averages, it would be misleading to monitor the distribution of all owner-occupiers after a
certain ratio. There is substantial heterogeneity among the owner-occupier families. For the single
year, a certain structure will be found behind the figures. But over the years, the ratios and their
distribution will change because of cycles in the ratios and changes in the composition of the
inspected group and in the economic behaviour of the agents in the group.




7. Structural differences in the ratios

Owner-occupiers can be distributed according to several demographic, economic and social
characteristics in order to identify differences in their housing wealth, capital structure and liquidity
strain. These differences and their changes may have high influence on the stability of the housing
market and thereby on the financial stability of the owner-occupation sector and among lenders.

The life-cycle approach has been profitable as an explanatory variable in housing market analysis,
just as income is traditionally attributed significant influence. In this study, the life cycle — with the
oldest family member’s age as proxy — has influenced the results to a remarkably high degree, as
demonstrated below. In contrast, gross income does not seem to exert independent influence.

In the statistical material studied, the owner-occupiers’ net liability/housing wealth ratios have also
been divided according to the size of housing wealth (publicly assessed property value). However,
the results are not trustworthy; presumably, because the publicly assessed property values had to be
used as proxy for the housing market values instead of “pure” market values, see the discussion in
section 8 below.

Finally, the owner-occupiers could have been distributed according to urban criteria, which are
commented briefly.

7.a. Variation according to age in 2005.

The four tenures of the Danish housing market: private rental housing, social housing, owner-
occupied housing, and private cooperative housing, have been regulated and subsidized in different
ways for decades. As a result, big differences can be observed between the tenures with regard to
housing size, type, quality and location qualities. The family’s choice of housing position has been
more complex, because, in fact, the choice of dwelling form and of tenure is closely connected.

Obviously, the family’s life cycle situation influences their housing choice. The actual distribution
of the families (excluding the self-employed) by tenure and by the oldest family member’s age is
depicted in Table 2. Families in private cooperative housing (about 7 % of the housing stock) are
counted as tenants here. Half of the families are owner-occupiers.

The average owner-occupation share has been rather stable during the last 20 years, but this covers
important changes in the composition of the owner-occupier group according to age. A decreasing
share of families below 50 years of age and an increasing share of older families are owner-
occupiers; the unchanged average ratio is therefore due to the fact that the younger families’ share
of the population has been decreasing (Lunde, 2005b). This distribution is to a high degree the
result of the tenure’s affordability and economic attractiveness several decades back in time. The
exclusion of the self-employed reduces the overall owner-occupation ratio by a little more than two
percentage points and, by age, most among the families between 50-59 years of age.



Table 2.

The owner-occupation and tenant shares of families (excluding the self-employed), by age. Per cent.

2005.
Share of the families in the age group | 1000 owner- The age group’s The age group’s
Age - years _ occupier families share of all owner- share of all tenants
Owner-occupiers Tenants occupiers
<30 16.3 83.7 65.0 51 26.3
30-39 49.3 51.7 217.6 17.1 17.6
40-49 58.7 41.3 265.3 20.9 14.7
50-59 65.3 34.7 274.0 21.6 11.5
60-69 64.3 35.7 234.8 18.5 10.3
>70 46.1 53.9 214.2 16.9 19.7
All 50.0 50.0 1270.9 100.0 100.0

The owner-occupation share is about three times as high among families between 30-39 years of
age as among families below 30 years of age. Therefore, it makes sense to let the 30-39-year-old
owner-occupiers represent the first-time buyers in the analysis below. No public statistics exist for
first-time buyers. A priori it might be expected that these young owners are the most indebted and,
therefore, their capital structure and debt services are of special importance in a financial stability

perspective.

Mostly, the family’s housing wealth covers the largest part of their assets and, on the other side, is
equal to the net present value of the housing services (or user costs) in the future. A family who
receives a capital gain through a house price increase and continues to stay in the same house, must
recognize that they have increased the net present value of the future housing services by exactly
the same amount. In Table 3, the owner-occupier families are distributed according to the size of
their housing wealth/income ratio in the different age groups.

Table 3.

Owner-occupiers (excluding the self-employed), divided into deciles by size of housing wealth as a
per cent of gross income, by age. 2005.

)ggres_ 1% decile | 2™ decile | 39 decile | 4" decile | 5" decile | 6™ decile | 7" decile | 8" decile | 9" decile | 10"decile
<30 127 162 188 215 243 276 324 410 581 >581
30-39 133 163 188 213 238 266 299 346 442 >442
40-49 124 157 181 207 235 269 307 366 482 >482
50-59 128 162 192 224 259 298 348 422 571 >571
60-69 172 222 269 320 374 433 518 640 864 >864
>70 247 319 383 450 521 599 702 850 1128 >1128
All 140 178 213 249 290 340 411 522 736 >736

In 2005, half of the younger owner-occupier families, i.e. families, where the age of the oldest
member was below 50 years of age, owned houses, flats and/or summer houses with a publicly
assessed value of around 240% of the family income. 30% of these younger families had housing
wealth above three times their income. The distributions according to the size of the ratio are nearly
identical in the three youngest age groups. Even though these ratios have never been higher, their
sizes do not indicate that the owner-occupiers have overbought themselves.

The larger ratios for owner-occupiers above 50 years of age can also be seen in a life cycle

perspective. For most families in that age group, “trading up” with increases in income have been
brought to an end. In general, age dependent income increases have turned into stabilizing or even




decreasing incomes, as people become pensioners. Large parts of the debt have been repaid.
Therefore, the housing wealth/income ratio increases with age for older owners, because most
families choose to stay in the house despite the reduced income level.

The distribution of owner-occupiers according to net liability/income ratios for 2005 as seen in
Table 1 has been decomposed by age in Table 4. The commonly known fact that owner-occupiers’
debt drops when they become older is confirmed. The pattern in Table 3 with stable ratios for
owners below 50 years of age is not rediscovered in the net liability/income ratios in Table 4 and, in
general, these ratios are found at a lower level.

Table 4.
Owner-occupiers (excluding the self-employed), divided into deciles by size of net liabilities as a
per cent of gross income, by age. 2005.

;\e%er; 1% decile | 2™ decile | 3 decile | 4™ decile | 5" decile | 6™ decile | 7" decile | 8" decile | 9™ decile | 10"decile
<30 96 148 187 217 243 273 310 365 500 > 500
30-39 86 135 164 190 214 239 266 307 378 > 378
40-49 22 81 115 143 169 196 226 269 344 > 344
50-59 -60 10 54 88 120 151 187 231 307 > 307
60-69 -243 -111 -43 5 53 101 146 202 297 > 297
>70 -567 -330 -208 -128 -63 -19 37 113 222 > 222
All -169 -29 40 92 134 171 209 256 335 >335

The variation according to age in the net liability/income ratios confirms that relatively few owner-
occupiers had savings when they bought their first flat or house. In the years after, instalments
reduced the debt*, and as incomes grew in most cases, a reduction in the net liability/income ratios
became the result. This variation according to age is not necessarily stable over time.

Corresponding in an OECD study, the median debt as a percentage of per capita income has been
shown to be highest among persons between 35-44 years of age in several countries (Girouard et al.,
2007, p. 20).

The owner-occupier’s net liability/housing wealth ratios, as presented for 2005 in Table 5, express
the family’s leverage, the lenders’ security behind mortgages and other loans, as well as the owner-
occupier family’s solvency situation. At the macro level, these ratios act as the definite expression
of financial soundness among owner-occupiers and express their contribution to financial stability
among lenders. In the introduction, several examples were reported of very high macro ratios in
Denmark.

An obvious variation in the net liability/housing wealth ratios according to age is found in Table 5,
especially as a result of the variation according to age in the net liability/income ratios. Half of the
youngest owner-occupier families have negative equity but this share falls with age. Still, however,
more than 10 % of the families between 50 and 59 years of age have negative equity. In the oldest
age group, half of the owner-occupier families have positive savings besides the value of the house
in their portfolio. Presumably, part of the positive savings for owners above 60 years of age is due
to withdrawal of institutional pension savings.”

* Interest-only mortgages were introduced at the end of 2003, and cannot therefore have much influence on debt size
here.
> Institutional savings for pension purposes are not included in the families’ assets in the study.
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Table 5.

Owner-occupiers (excluding the self-employed), divided into deciles by size of net liabilities as a
per cent of housing wealth, by age. 2005.

Age - years 1% decile | 2™ decile | 3 decile | 4"decile | 5" decile | 6" decile | 7" decile | 8" decile | 9™ decile | 10" decile

<30 44 66 80 91 101 110 121 135 158 >158
30-39 37 59 71 81 91 100 111 125 148 >148
40-49 10 35 49 62 73 83 95 112 135 >135
50-59 -23 4 22 35 47 60 73 89 112 >112
60-69 -61 -28 -11 2 15 28 41 56 80 >80
>70 -115 -65 -39 -24 -12 -3 7 21 43 >43

All -40 -8 13 32 49 65 81 98 123 >123

The net interest expenditure/income ratios, by age, are presented in Table 6, where the owner-
occupiers are divided into the deciles according to increasing size of the ratios. Interest expenditures
are only a part of the total debt service and of the total housing expenditures. However, it might be
supposed that a narrow correlation exists between these concepts, especially for the most indebted
(younger) owner-occupiers. It is obvious that the net interest expenditure/income ratios, like the net
liability/income ratios, decrease with age. As 10% of the youngest owner-occupier families pay
more than one-fifth of their gross income as net interest payments and therefore have even higher
debt services and housing expenditures, they are rather liquidity strained. Given the relatively high
Danish income taxation, these payment parts of disposable income must be somewhat higher. It
must be remarked that here, we have identified a minor group of owner-occupiers, who will be
rather susceptible towards changes in housing and financial conditions.

Table 6.
Owner-occupiers (excluding the self-employed), divided into deciles by size of net interest
expenditures as a per cent of gross income. 2005.

Age-years | 1 decile | 2" decile |37 decile | 4" decile |5" decile | 6™ decile | 7" decile | 8™ decile | 9™ decile |10™ decile
<30 3.7 5.9 1.7 9.2 10.7 12.1 13.8 16.0 20.1 >20.1
30-39 45 6.5 7.9 9.1 10.2 11.5 12.9 145 17.4 >17.4
40-49 2.4 4.6 6.1 7.2 8.5 9.7 11.1 12.9 16.2 >16.2
50-59 0.0 2.2 3.9 5.3 6.7 8.1 9.7 11.6 14.9 >14.9
60-69 -3.2 -0.6 0.7 2.7 4.6 6.4 8.3 10.9 14.9 >14.9
>70 -11.1 -5.0 -2.3 -0.7 0.0 1.6 4.6 7.8 12.6 >12.6
All -1.6 0.7 35 55 7.1 8.7 10.4 12.5 15.9 >159

Girouard et al. (2007, p 22) present distributions of debt service burdens of indebted households as
a per cent of disposable income, but only by age. No distributions within the single age groups are
presented. Despite the conceptual differences between the concepts presented, the variation in debt
service according to age looks somewhat similar to the variation according to age in this study.

7.b. Variation according to income in the single year.

It may also be expected that the owner-occupiers’ debt and thereby debt services varies with
income. The owner-occupier families are divided into deciles according to the size of their income
and age in Table 7. For each decile, the average net interest expenditure/income ratio has been
calculated. As seen already, the ratios fall with increasing age, and within the age groups, the net
interest expenditures ra