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The aim of this paper is twofold. First, we present an up-
to-date assessment of the differences across euro-area countries
in the distributions of various measures of debt conditional
on household characteristics. We consider three different out-
comes: the probability of holding secured debt, the amount
of secured debt held, and the interest rate paid on the main
mortgage. Second, we examine the role of legal and economic
institutions in accounting for these differences. We use data
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from the first wave of a new survey of household finances, the
Household Finance and Consumption Survey. Adjusting for
household composition, we find substantial cross-country vari-
ation in secured debt outcomes and in their distribution across
age and income groups. Among all the institutions considered,
the length of asset repossession periods best accounts for the
differences across countries in the distribution of secured debt.
In countries with longer repossession periods, the fraction of
people who borrow is smaller, the youngest group of house-
holds borrow lower amounts (conditional on borrowing), and
the mortgage interest rates paid by low-income households are
higher. Regulatory loan-to-value ratios, the taxation of mort-
gages, and the prevalence of fixed-rate mortgages deliver less
robust results.

JEL Codes: D14, G21, G28, K35.

1. Introduction

New micro data reveal striking differences in the incidence, amount,
and cost of debt held by comparable households across countries in
the euro area. For example, nearly half of all Dutch households hold
secured debt, while only one in ten Italian households do. Debt-to-
income ratios of Austrian debtholders are three times smaller than
those of Dutch households. The age-cohort profile of debt holding
itself varies markedly across countries, being flat in Italy, steeply
decreasing in Spain, and increasing in the Netherlands. The purpose
of this paper is to document these differences and to find out to what
extent they are associated with cross-country differences in legal and
economic institutions.

We use the new Household Finance and Consumption Survey
(HFCS), a harmonized survey that contains information on house-
hold demographics, debt, wealth, and income across euro-area coun-
tries. We also use quantitative indicators of institutions and credit
conditions in the different countries. We proceed in two steps. In
the first step we run country-specific regressions of secured debt
outcomes on a parsimonious set of household characteristics that
includes age, schooling, labor status of core household members,
and household income and size. We examine three secured debt out-
comes: the fraction of households with debt, the average amount
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borrowed, and the interest rate on the mortgage that financed the
house of residence.1 In a second stage, we relate some key country-
specific estimates to various institutions and credit conditions. The
country-specific estimates we focus on are measures of the age-cohort
and income profiles.2

We emphasize those institutions that capture the legal or regula-
tory framework faced by borrowers and lenders. Hence, we examine
legal enforcement of contracts—measured by the time needed to
repossess a house, several indicators of the tax treatment of mort-
gage payments, regulatory loan-to-value (LTV) ratios at origination,
the share of fixed-rate mortgages, and depth of information about
borrowers.3

We note three advantages of our strategy. Firstly, the two-step
approach we follow leads to effects of the institutional variables on
differential household debt outcomes by age and income that allow
for endogeneity with respect to unobserved country effects, both
additive and interacting with the remaining household character-
istics. We argue that this strategy is less restrictive than alterna-
tives that pool the data across countries and interact key household
characteristics and institutional variables.

Secondly, we consider many institutions. We conduct one-by-one
analyses of the impact of institutions on various debt outcomes. This
permits both an empirical assessment of the merits of each institu-
tion in accounting for age and income profiles of borrowing, and an
explicit comparison to the theoretical and quantitative papers in the
literature, which typically deal with one institution at a time. We
also propose a multivariate analysis to establish which institutions
matter most. This latter analysis is quite informative. When con-
sidered in isolation, certain institutions may correlate with the debt

1Among others, Crook and Hochguertel (2007) and Georgarakos, Lojschova,
and Ward-Warmedinger (2010) study the country-specific determinants of finan-
cial distress in EU countries (the former) and of the probability of loan rejections
and the amount of debt (the latter, in a subset of euro-area countries but also
including the United States).

2The HFCS is a cross-section, so in the remainder of the paper we use the
shorthand age profile for what really is an age-cohort profile.

3Andrews and Caldera Sánchez (2011), European Central Bank (2009), and
World Bank (2012) report the substantial heterogeneity of these institutions
across countries in the euro area.
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profiles we consider. However, this correlation may not hold in a
multivariate setting when we consider the importance of a number
of institutions simultaneously.

Finally, we assess the explanatory power of each institution by
examining its impact on three debt outcomes: the fraction of house-
holds who borrow secured (the extensive margin); the amount of
secured debt borrowed, conditional on borrowing (the intensive mar-
gin); and the cost of secured debt. By comparing the impact of
an institution on the cost, incidence, and amount of debt held, we
obtain indications about the channel through which each institu-
tion affects borrowing behavior. For example, consider the impact
of the time length of foreclosure procedures on borrowing outcomes.
If shorter repossessions increase the incidence of secured borrowing
while diminishing the relative cost of borrowing among one demo-
graphic group, one would expect that repossessions affect borrowing
through a supply-side effect.

On the downside, our second stage is based on correlations using
a sample of eleven countries. This is necessarily so, because this
is the variation available in the data—and the situation would be
exactly the same in a pooled regression.

The findings of the first stage suggest that the age and income of
household members are important determinants of debt outcomes.
In that context, we find evidence of a hump-shaped profile of secured
debt holding over age-cohort groups. Specifically, the propensity to
borrow peaks for cohorts aged thirty-five to forty-four at the time of
the survey, before the (cross-sectional) income profile peaks, possibly
suggesting a role for secured debt in smoothing household consump-
tion. Nevertheless, cross-country differences in the age and income
profiles of borrowers are substantial. There is also substantial hetero-
geneity in how mortgage interest rates are related to income across
countries.

Our findings from the second stage suggest that among all the
institutions we consider, the length of repossession periods best
explains the heterogeneity in differential debt by age and income
across countries. In countries with fifteen months longer (one stan-
dard deviation longer) repossession procedures, and holding the
rest of the characteristics constant at those of the reference group,
the fraction of borrowers is 16 percent smaller, the amount bor-
rowed by the youngest set of households (conditional on borrowing)
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is 12 percent lower, and the interest rates paid by low-income
(high-income) households are 0.3 percentage point higher (lower).4
These results are robust to the inclusion of other institutions. The
analysis of the remaining institutions—regulatory LTV ratios, the
taxation of mortgages, the availability of information about borrow-
ers, and the prevalence of fixed-rate mortgages (FRMs)—delivers
less robust results. We interpret these results as suggesting that the
supply of secured debt is affected by legal processes that delay the
recovery of collateral in the case of non-repayment and, further-
more, that banks react to expected losses due to longer repossession
periods by pricing secured debt differently across income groups.

Theoretical and quantitative models have stressed the role of
each of the institutions we consider in shaping the distribution
of debt outcomes among age or income groups. In particular, the
models of Chambers, Garriga, and Schlagenhauf (2009) and Ortalo-
Magné and Rady (1999, 2006) analyze the impact of LTV ratios
on the chances of young and low-income households holding debt.
Another strand of the literature discusses how the supply and dis-
tribution of debt is affected by bank losses in the event of non-
repayment, measured as the opportunity and uncertainty costs of
longer repossession processes (Jappelli, Pagano, and Bianco 2005), or
by the presence of the bankruptcy option—Chatterjee et al. (2007)
and Livshits, MacGee, and Tertilt (2007). Gervais (2002) uses an
overlapping-generations (OLG) model to show that tax exemptions
for the implicit rents of owner-occupied housing and mortgage pay-
ments lead mid- and high-income households to anticipate hous-
ing consumption over the life cycle. Finally, regarding the role of
depth of information, Edelberg (2006) discusses the consequences
of the increased possibilities of credit scoring that occurred during
the 1990s in the United States on the pricing of default risk and,
ultimately, on the distribution of debt.

In sum, the theoretical literature stresses that legal enforcement,
taxation of mortgages, or credit market regulation affects the com-
position of borrowers and the distribution of the (individual-specific)
price of debt. Hence, our analysis of how institutions correlate with

4The reference group is a two-person household with the median income in the
country, where both members are aged between thirty-five and forty-four years
and have mid-level schooling, where the core member with the highest earnings
is an employee, and where the other core member works.
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different age or income profiles of debt outcomes extends previ-
ous empirical studies that disentangle the relative importance of
law enforcement or of information about borrowers by using cross-
country regressions of total private-sector debt-to-GDP ratios on
indicators of law enforcement (Djankov, McLiesh, and Shleifer 2007;
Jappelli, Pagano, and Bianco 2005).

An alternative empirical approach pools observations from dif-
ferent provinces or states within the same country to test if more
generous state-level bankruptcy exemptions in the United States—
Gropp, Scholz, and White (1997)—or lengthier repossession peri-
ods across Italian provinces—Fabbri and Padula (2004)—result in a
lower amount of debt granted to low-asset households. Those studies
interact wealth with the institution of interest. However, the theo-
retical models mentioned above predict that banks use all available
information to price loans so that variation in repossession periods
may affect the age or income profile, unlike what is assumed in those
empirical studies.

The rest of this paper is structured as follows. The next section
presents an overview of the data used in this paper. In section 3
we discuss the predicted impact of the institutions we consider on
several debt outcomes. Section 4 discusses the empirical approach
employed to examine debt across euro-area countries. Section 5
presents the results from the first part of our empirical investiga-
tion. In section 6 we present the results from the second part of
the empirical analysis, where we assess the impact of institutions
and credit conditions on the first-stage results and compare the eco-
nomic magnitude of our results with the previous literature. Finally,
in section 7, we conclude.

2. Data and Descriptives

This paper uses newly available data from the first wave of the
Household Finance and Consumption Survey (HFCS) to study
household debt in euro-area countries. The HFCS is a Eurosystem
initiative aimed at collecting comparable micro-level information on
household balance sheets. It is a unique survey in that it collects
information on household income, assets, liabilities, and consump-
tion that is comparable across euro-area countries. The first wave
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of the survey was conducted in fifteen countries of the Eurosys-
tem between end-2008 and mid-2011, with the majority of countries
conducting the survey in 2010.

The analysis in this paper is based on the HFCS data for eleven
of these countries because some of the variables important to this
study are missing from the data sets in Cyprus, Finland, Malta,
and Slovenia. Full details of the sampling methodology employed
for the HFCS are available in Household Finance and Consumption
Network (2013).

The HFCS includes a number of questions on household debt,
and these form the basis for the analysis. Households are asked
to provide detailed information on the quantity and terms of debt
secured on the household’s main residence, and separately for loans
secured on other properties.

Specifically, respondents are asked to provide information about
the loan terms at the time of origination as well as current infor-
mation such as the amount outstanding, the current interest rate,
and the monthly repayment. We focus on the current outstanding
balance of debt secured against the main residence or some other
property, as well as the current interest rate applying to the most
important loan collateralized on the house of residence.

Table 1 shows the proportion of households with secured debt,
the secured-debt-to-income ratio, and the current interest rate
charged on the main mortgage, across the countries in the HFCS
data set.5 The proportion of households with secured debt ranges
from a low of around 10 percent in Italy and Slovakia to a high of
almost 45 percent in the Netherlands. Households in the Nether-
lands hold the largest amount of secured debt as a proportion of
their income, while households in Austria hold the lowest secured-
debt-to-income ratio.

Finally, table 1 also presents an overview of the debt holdings,
and socioeconomic and demographic characteristics of households in
the sample. As discussed below, the summary statistics refer to the
respondent when that person is single. In the case of a couple, the
age reported is that of the eldest person in the couple, the education
is that of the member with the highest level of schooling, and the

5In table 1 we do not control for differences in fieldwork periods across coun-
tries (but do so in our econometric analysis).
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employment status is that of the person with the highest individual
income. Table 1 reflects the substantial cross-country heterogeneity
in variables likely to correlate with debt outcomes, such as income
levels or the age of household members.

3. Institutions

3.1 Modeling Background and the Impact of Institutions

The permanent-income hypothesis predicts that a consumer’s
desired non-durable consumption is proportional to his or her stream
of future earnings, discounted at the lending or borrowing rate—
with a proportionality factor that depends on preferences.6 Hold-
ing such preference shifters constant, the desired amount of debt is
then determined by a household’s current income and by the dis-
counted stream of future earnings. These basic results highlight the
need to control for variables like the household’s current income as
well as the age, level of education, and employment status of “core”
household members when modeling debt outcomes.7

However, uncertainty about the borrower’s ability to repay makes
it likely that the pricing of debt is also affected by the bank’s assess-
ment of the borrower’s risk, as reflected by age, earnings capacity, or
current assets. Furthermore, cross-country differences in the degree
of legal enforcement or in access to past information about borrow-
ers will affect how the bank’s assessment of risk is transmitted into
risk pricing and, ultimately, the distribution of debt outcomes across
groups of the population.

There is a wide dispersion across euro-area countries in the avail-
ability of information needed to screen borrowers—such as the exis-
tence of credit bureaus, for example—and also in the costs banks
incur in the case of non-repayment of a loan, measured in terms

6See Dynan and Kohn (2007) for a related discussion. Note that those pre-
dictions are not specific to models without housing consumption. For example,
if housing consumption could be adjusted costlessly, and preferences for non-
durable goods and for housing services were homothetic, the desired amount of
both goods would also depend on the discounted stream of future income.

7Preference factors are likely to vary across countries—impatience or the cur-
vature of the utility function. Unfortunately, self-reported information on the
degree of patience or risk aversion was not collected in all countries.
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of the time needed to repossess an asset that serves as mortgage
collateral. Both factors are likely to affect a bank’s cost of grant-
ing loans, thus altering the supply of credit. On the other hand,
the taxation on mortgage interest rate payments is also quite differ-
ent across countries, generating dispersion in a household’s effective
discount rate when borrowing. Finally, to mitigate macroprudential
risks, countries in the euro area may set different regulatory LTV
ratios. The cross-country variation in these institutions is likely to
change households’ demand for mortgages. We briefly review the
potential impact on each of these institutions on debt outcomes.

3.1.1 Time to Repossess

A longer repossession period generally increases the cost of a lender’s
asset recovery process in the event that a borrower does not repay
a mortgage, thus shifting inwards the lending supply curve. How-
ever, we may expect that longer repossession periods make access to
loans especially tight for groups who, from the perspective of lenders,
have higher ex ante chances of not repaying their loans. Empirically,
these are typically low-income individuals or younger households,
who have had less time to accumulate assets over the life cycle—see
Duygan and Grant (2009).8

As an illustration, in the context of unsecured lending, simu-
lations of general equilibrium models, calibrated to reproduce the
distribution of debt in the United States, suggest that lenders react
to the increase in uncertainty about loan repayment by charging
higher group-specific interest rates on loans granted to young and
to low-income households. In equilibrium, these groups hold lower
amounts of debt. Hintermeier and Koeniger (2011) and Livshits,
MacGee, and Tertilt (2007) present simulations ilustrating how the
existence of bankruptcy lowers debt holdings and increases interest
rates paid by younger households, while Chatterjee et al. (2007) also
examine low-income households.9

8Duygan and Grant (2009) explore the determinants of falling into arrears
using panel data on European households. They find that the probability of pay-
ing behind schedule falls with household income and with age—the latter, once
non-linearities are taken into account.

9We focus on the time required to foreclose on secured debt. In terms of the
expected impact of these institutions on our results, it is important to bear in
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In sum, we expect that in countries with shorter repossession
periods, the fraction of mortgage borrowers and secured-debt-to-
income ratios will be higher, especially among young and low-income
households, while interest rates on the mortgages granted to those
groups are likely to be relatively lower.

3.1.2 Taxation

The (partial) tax exemption on mortgage interest rate payments
raises the return on housing purchases financed with secured loans,
relative to other financial investments. These fiscal incentives are
especially strong in countries where owner-occupied housing con-
sumption is not taxed. Hence, we expect that generous tax incentives
to borrowing will increase the demand for secured debt.

Mortgage tax incentives are especially attractive for young house-
holds, who find it advantageous to anticipate secured borrowing to
benefit from a high return to investment early in the life cycle.
Furthermore, if downpayments are necessary to obtain a mort-
gage, high-income households should be especially responsive to
tax incentives. This is because high-income households are most
likely to accumulate the funds necessary for the downpayment, and
thus benefit from tax incentives (see Gervais 2002). However, tax-
induced increases in the demand for loans can be partially cap-
tured by banks in the form of higher interest rates. For example,
Devereux and Lanot (2003) document that mortgage tax relief in
the United Kingdom was passed through to borrowers via higher
interest rates, due to a limited degree of competition in the lending
market.

Overall, in countries where a higher fraction of mortgage pay-
ments are tax exempt, one should observe a greater fraction of
indebted households and, among these, higher debt-to-income ratios.
Again, these impacts are expected to vary by age and income
and should be strongest among young and high-income house-
holds.

mind that the existing literature (mentioned above) focuses on unsecured debt
holding, rather than secured debt. Our implicit assumption to take these predic-
tions to the data is that long time periods to repossess make secured debt look
like unsecured debt.
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3.1.3 Regulatory Loan-to-Value Ratios

An increase in the regulatory LTV ratio can be modeled as an
increase in the demand for secured debt borrowing.10 This is because
higher regulatory LTV ratios relax the need to accumulate funds
prior to a house purchase, making secured borrowing especially
attractive for individuals with a lower ability to save for a down-
payment, such as the young and those with lower income levels. The
increase in the demand for housing among these groups can be met
by property sales of older agents, thus flattening the age profile of
borrowers (see Ortalo-Magné and Rady 1999, 2006). In addition, the
relaxation of the LTV ratio allows younger households to hold higher
debt amounts.

As is the case with any demand-induced boost in lending, these
effects may be dampened if lenders react to the increased demand for
loans by raising the interest rate charged to borrowers (see Cham-
bers, Garriga, and Schlagenhauf 2009).

In sum, in countries with higher regulatory LTV ratios, young
and low-income households are relatively more likely to hold secured
debt and to have larger debt-to-income ratios, at the cost of paying
higher interest rates on their secured loans.

3.1.4 Information about Borrowers

Access to past credit information can be viewed as a factor that
expands the supply of loans. Access to credit bureaus allows banks
to discriminate among borrowers and, possibly, to price in, at higher
interest rates, consumers who may otherwise have their credit appli-
cations rejected—see Edelberg (2006).11 Without information on
borrowers, banks may use “one-size-fits-all” mortgages, whereby
they reject the applications from riskier profiles. Improved access
to borrowers’ information allows banks to develop better scoring

10In practice LTV regulations are often implemented as increases in the cost of
provisioning when granting a loan that exceeds a threshold. In that sense, these
regulations also affect the supply of loans by altering the cost of granting loans.
In the discussion we mainly follow the theoretical literature that models loan-to-
value ratios as mainly a demand factor that allows new borrowers to access the
credit market.

11See Magri and Pico (2010) for application of Edelberg’s insights to Italy.
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mechanisms, so that riskier profiles can now be observed borrowing
but paying above-average interest rates.

As argued above, young and low-income individuals are more
likely to run into loan arrears, so we could expect that better bor-
rower information would increase both the interest rate paid by these
groups (reflecting their relative risk) and their chances of borrowing
(because their applications would be otherwise rejected). It is less
clear how borrower information might impact the amount of debt
held once a borrower’s credit application has been accepted; the high
interest rate faced by these potentially risky borrowers may depress
the amount borrowed, thus lowering the average amount borrowed.

Finally, a potentially important institution that varies across
countries is the prevalence of fixed- or adjustable-rate mortgages
(FRMs vs. ARMs). Such heterogeneity poses problems in compar-
ing the price of debt across countries because interest rates in FRMs
may reflect risks associated with the evolution of aggregate interest
rates, on top of considerations about the borrower’s repayment prob-
ability. Given the relevance of that institution, we condition for the
share of FRMs in the multivariate analysis below.

3.2 Data on Institutions

We review now how the institutions described above vary across
euro-area countries (for sources and measurement of the institutions
used, see table 2A). Turning first to the length of repossession, in
the event that a mortgage is not repaid, the average time needed to
repossess the collateral is short in the Netherlands, Spain, Germany,
and Austria (where it takes less than ten months), is somewhat
longer in Belgium and France (twenty months), and reaches fifty-six
months in Italy (see the first row of table 2B). Figure 9, panel A (in
the appendix) shows that the fraction of households with secured
debts is indeed lower among countries with longer repossession peri-
ods. Furthermore, the median debt-to-income ratio held by indebted
households is slightly smaller in countries where repossession periods
are longer.

Countries in the euro area vary substantially in the taxation
of secured debt repayments. All countries in the euro area, with
the exception of Germany and Slovakia, feature some form of tax
exemption on mortgage repayments for the house of residence.
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Furthermore, these exemptions have no caps in the Netherlands and
Austria. Panel B of figure 9 suggests that the fraction of house-
holds with secured debt is larger in countries with a higher mortgage
tax relief. However, debt-to-income ratios vary little with tax relief
measures.

The regulation of LTV ratios also varies across the euro zone.
There are no explicit maximum LTV thresholds in Austria, Belgium,
the Netherlands, or Luxembourg, although actual bank practices
vary across these countries. All other countries specify a maximum
threshold above which lenders usually need to provide extra capi-
tal or, in some instances, cannot make the loan eligible as collat-
eral for covered or mortgage bonds. Such thresholds vary from 60
percent in Germany and France to 80 percent in Spain and Italy.
Panel C of figure 9 shows that the fraction of indebted households
is greater in countries where regulatory LTV ratios are higher or
non-existent.

According to a World Bank index, which ranges from 0 to 6,
information about borrowers is greatest in Germany and Austria
(six points) and least complete in Belgium, France, Portugal, and
Slovakia (four to six points). The index is not available for Lux-
embourg. Panel D in figure 9 suggests that variation in depth of
information does not correlate much with the fraction of indebted
households or with the debt-to-income ratio.

Finally, most countries in the euro area can be classified as
mostly issuing FRMs—in the case of Belgium, France, and the
Netherlands—or mostly ARMs—in the case of Austria, Spain,
Greece, Portugal, and Slovakia. Only Germany and Italy are inter-
mediate cases, where FRMs accounted for 58 percent and 48 percent
of originations in 2007, respectively. See table 2B for details.

3.2.1 Summary

The arguments reviewed above suggest that longer repossession peri-
ods, lower tax relief for mortgage interest payments, stricter reg-
ulatory LTV ratios, or limited information about borrowers may
reduce the overall probability of holding secured debt and amount
of debt held. Most importantly, these effects vary across age and
income groups. On the other hand, each institution has very different
implications for the distribution of interest rates across groups.
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Our reduced-form approach in the first step regresses the three
outcomes of interest (the incidence of debt, the amount of debt
held, and the cost of debt) on the set of demographics and socio-
economic variables mentioned above. The previous discussion sug-
gests that country-specific estimates of the age and income profile
of debt reflect the impact of the institutions reviewed above, among
other factors. Similarly, the constants of these regressions (or the
fitted probability, in the case of the incidence of debt) reflect the
impact of country characteristics on the probability of holding debt,
the amount of debt held, or the interest rate for a reference group,
holding household characteristics constant.

The second step of our analysis examines how the specific
country-level institutions reviewed affect those coefficients sepa-
rately. The impacts on the age or income coefficients inform about
how the specific institution affects the relative chances of holding
debt among the young or the low-income groups relative to the ref-
erence group in that country. The impact on the intercept identifies
instead how each institution affects the probability that a house-
hold in the reference group holds debt, the amount of debt held,
or the interest rate paid. Arguably, unobserved country-level char-
acteristics may be more likely to bias the estimates of the impact
of institutions on the intercept than the estimates of the impact on
age or income coefficients from the first step. However, the previous
discussion has highlighted that most institutions reviewed affect the
overall chances of having secured debt and the amount of debt held,
so we report the impact of institutions on intercepts. Furthermore,
intercepts capture the outcomes of relatively young households (aged
thirty-five to forty-four) with median income—among other charac-
teristics, described below. That is a group likely affected by all the
institutional differences reviewed above.12

12Our analysis deliberately ignores variables like household wealth because they
are mechanically linked to household collateralized borrowing, where such loans
require owning or purchasing a house (in the case of real wealth) or systemati-
cally vary around house purchases (the case of financial wealth; see Ejarque and
Leth-Sorensen 2009). In a similar vein, we do not include housing price dynam-
ics, as variation in the institutions we analyze in the second step has a separate
impact on house prices through the credit market—see Ortalo Magné and Rady
(1999, 2006).
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4. Empirical Strategy

This paper has two aims. The first is to identify differences across
euro-area countries in the relationship between household character-
istics and three debt outcomes: the incidence of secured debt hold-
ing, the amount borrowed, and the cost of debt. This is examined
by estimating country-specific equations, thus allowing for country
effects both in the intercepts and in the slopes. The second aim is
to examine the role of institutions in accounting for these differ-
ences. In this second part, we regress a selection of the first-step
coefficients—in particular, those relating to age and income—on
relevant country-level legal and financial institutions.

Our first step is to run separate regressions on the micro data of
each country to obtain estimates β̂0c, β̂1c, β̂2c for each country c in
an equation of the following form (here there are only two household
characteristics x1hc, x2hc for the sake of simplicity):

yhc = β0c + β1cx1hc + β2cx2hc + εhc (c = 1, . . . , C),

where yhc denotes one of three different outcomes in three different
sets of regressions. In the first model, the outcome is 1(Dhc = 1),
a dummy variable indicating the ownership of debt for household
h in country c (where c = AT, BE, DE, . . . , SK). The model is a
logit and we focus on the odds ratio for each variable of interest, as
that parameter is invariant to different values of the covariates. We
also examine the probability of a common reference group holding
debt across the countries in our sample. That group is formed by
households comprising two core members in a couple and no other
adults in the household, where the relevant core members are aged
thirty-five to forty-four years, have a medium education level, are
both employed, and the household has the median income level in
their country. Comparisons of the outcome of this group in different
countries are free of composition bias.

In the second model, the outcome is the logarithm of the amount
of secured debt held, conditional on having secured debt. We use
OLS regression techniques to assess the effect of the independent
variables on the mean of the log of secured debt. Furthermore, we
also examine the cross-country variation in the log amount of debt
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held by the reference group. We make no adjustment for the fact
that the amount of debt cannot be negative.13

The third and final model in this first step of the analysis is iden-
tical to that of the log of the amount of debt, but uses the interest
rate payable on the mortgage for the household’s principal dwelling
as the dependent variable.14

Our second step is to run a sequence of regressions on country-
level data (eleven observations), one for each β of interest in the first
step. For example, we obtain estimates (γ̂20, γ̂21) from a regression
of the β̂2c on zc, our measure of country-specific legal and financial
institutions or credit conditions.

β̂2c = γ20 + γ21zc + ν0c,

where ν0c is an error term that captures unobserved country-level
variables as well as possible specification errors. In this stylized
example, x2 denotes the household characteristics we focus on
(income and age) and x1 denotes other household-level controls.

Inference about (γ̂20, γ̂21) can be performed by decomposing
standard errors into two parts—one associated with the variance
of ν0c, a source of error that arises if we interpret the second stage
as estimating regressions in an underlying super population of coun-
tries. The second part takes into account the first-step estimation
error β̂c − βc.

However, in a separate specification, we regress on as many as
five institutions (measured using seven variables). In that case, we

13Sample-selection corrections would rely heavily on functional form assump-
tions, which may or may not be convincing. In Bover et al. (2013) we examine
whether quantile regression models of the logarithm of the debt amount capture
non-linearities in the responses that could signal strong sample-selection biases.
We also examine if responses are heterogeneous using a location-scale model—
i.e., a model where we regress the absolute value of OLS residuals on the same
regressors, providing the effects on the variance of log secured debt. In both cases,
we find that, with some exceptions, the age and income coefficients vary little over
the distribution of outcomes.

14To correct for differences in fieldwork periods across countries, we make some
adjustments to the specifications when using the log debt amount and the inter-
est rate as dependent variables. In the case of the debt amounts specification, we
convert all monetary amounts to 2010 values by adjusting by the country-specific
HICP index. In the case of interest rates, we adjust the reported interest rate
by the change in the EURIBOR rate between the fieldwork period and the first
quarter of 2010, multiplied by the country-specific share of adjustable mortgages.
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present standard errors that take into account only the sampling
variability due to estimated β̂c − βc, implicitly assuming that the
moment of interest is the within-sample regression of the first-step
coefficients on a set of country-specific institutions—not the relation-
ship in the population of countries; see appendix 1 in Bover et al.
(2013). A related point has been made in a recent paper by Abadie
et al. (2014).

4.1 Modeling of Core Household Members
and the Reference Group

We define the core household members as the respondent to the sur-
vey and his or her partner (if any). When there is only one core
member we include his/her characteristics, but in the case of cou-
ples we include information on both core members and relate their
characteristics to each other. We do this by first defining the person
of interest in the couple as that person with the highest value of
the relevant independent variable and then capturing the difference
between the two core members. This is a parsimonious way of mod-
eling the characteristics of both members of the couple that focuses
on the traits of the household as a group without requiring the defi-
nition of a “reference person,” all of whose characteristics would be
emphasized relative to other members.

The covariates included are as follows: four age dummies for the
age of the oldest core member (the omitted group is thirty-five to
forty-four years of age) as well as the age difference between core
members, two schooling dummies (the omitted group being sec-
ondary education) as well as an indicator of whether the core mem-
bers have different schooling levels, four indicators of the labor status
of the highest income earner (the omitted group being employee),
an indicator of the presence of a partner, whether the partner works
and, finally, the logarithm of the number of adults (minus the log of
2) and the logarithm of income (minus the log of the median income
in the country).

4.2 A Digression: Alternative Modeling Methods

The estimates (γ̂20, γ̂21) are identical to the estimates one would
obtain from running a regression at household level, pooling all
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the countries, including country fixed effects not only as intercepts
but also interacted with x1ic. Such a pooled regression would be as
follows:

yhc = β0c + β1cx1hc + γ20x2hc + γ21zcx2hc + uhc. (1)

This regression (and our second-step estimates) takes into account
that the institutional variables zc may affect the impact of other
socioeconomic characteristics simultaneously. Those effects are sub-
sumed within the country effects β0c and β1c, which capture all coun-
try differences (both observed and unobserved) in the relationship,
except for those operating through x2hc. In a nutshell, estimates of
γ21 in (1) control not only for additive country fixed effects but also
for slope country fixed effects interacted with x1.

An alternative to our two-step approach would be a pooled
regression with, for example, additive country fixed effects but con-
straining βkc = γ∗

k0 + γ∗
k1zc, where k = 1, 2.

yic = β∗
0c + γ∗

0czc + γ∗
10x1hc + γ∗

11zcx1hc + γ∗
20x2hc + γ∗

21zcx2hc + u∗
hc.
(2)

Note that equation (2) is a special case of equation (1) but sub-
ject to the additional restriction β1c = γ∗

10 + γ∗
11zc. In this case the

estimated effects γ̂∗
11 and γ̂∗

21 will have causal validity only under
more restrictive conditions than γ̂11 or γ̂21. For example, γ̂∗

11 and
γ̂∗
21 allow for additive country-effect endogeneity but not for country-

effect endogeneity operating interactively through other household
characteristics.15

4.3 Interpretation of the Coefficients

The weakest interpretation of our estimates γ̂01, γ̂11, γ̂21 is that these
reflect unbiased predictive (not causal) effects of the correspond-
ing β’s. In our view, assessing the predictive ability of institutional

15On a related note, Bryan and Jenkins (2013) recommend using a two-step
approach similar to ours to analyze the impact of country-level variables on
household-level outcomes. Using a series of Monte Carlo simulations conducted
on a sample based on the European Union Statistics on Income and Living Con-
ditions, the authors show that even single-step methods tailored to dealing with
multi-level data deliver severely understated standard errors when the number of
countries is around ten.
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variables in explaining differences in debt held by comparable house-
holds across euro-area countries is in itself of considerable economic
interest.16

However, an alternative and stronger claim is that γ21 reflects the
causal impact of the institution zc on the borrowing profile defined
by x2hc. That interpretation requires ruling out endogeneity with
respect to interacted country effects, arguably present in an obser-
vational cross-sectional setting such as ours. We note two points
here. Firstly, as mentioned above, the two-step procedure we follow
implies that each individual coefficient γ21 would be biased if an
omitted institution were correlated with the interaction zcx2hc but
not if it were correlated with other country fixed effects or country
slope effects. In that sense each individual estimated effect has a
stronger claim to causal validity than any effect estimated from, for
example, the pooled regression (2). Secondly, we check for the rel-
evance of confounding country-specific factors by regressing β̂2c on
several institutions zc at the same time. By comparing the estimated
impact of zc on β̂2c across univariate and multivariate specifications,
we obtain indications of whether the estimated γ21 is causal.17

4.4 Issues Related to Timing

Finally, it should be noted that while we examine cross-country
variation in debt outcomes as of 2009–10, the institutions are meas-
ured as of 2007. Arguably, we would need to measure institutions at
the time the representative mortgage was signed. We mitigate this
timing problem in two ways.

16To fix ideas, assume that there is a country-specific omitted characteristic like
“thrift” that results both in a lower regulatory LTV and in a smaller response of
the debt amount of young households to LTVs. In this scenario, our estimate of
γ21 would not reflect a causal impact of LTVs on the indebtedness of the youth.
However, the statement that “holding income and a wide set of demographics
constant, in euro-area countries with lower LTV ratios, indebted youths borrow
relatively less” would still be correct.

17As noted above, eight of eleven countries specialize in one type of mort-
gage, implying that the country-specific first-step coefficients we estimate are
identified for a given interest rate fixation regime. Hence, the coefficients in the
second-step regressions, when we include the share of FRMs as an independent
variable, are informative about how variation in FRMs across countries accounts
for cross-country variation in the distribution of the cost of debt or in debt
outcomes.
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Firstly, to the extent that the institutions have been stable over
time, the problem of different time periods is lessened by mod-
eling the presence of an institution—such as the existence of tax
deductibility of tax payments—instead of its extent—following the
example, the exact measure of the amount of tax relief. The reason
is that the presence of an institution is a much more stable feature
of the legislation than its extent.

Secondly, in discussing the impact of institutions on age profiles,
we focus mainly on those age profiles up to fifty-four years of age
and, in some instances, below forty-four years of age. The reason is
that these groups will arguably have borrowed using secured debt
originated under current regulations.

Finally, an additional reason to focus on cohorts below age forty-
four is that theory predicts differential debt responses at different
stages of the life cycle, but little is known about cohort-specific
responses. As groups below forty-four years have had a similar expo-
sure to the institutions that affect credit markets, and our regressions
hold variables like income and schooling constant, the focus on age
groups alleviates the biases associated with interpreting age-specific
responses as life-cycle responses.

5. First-Stage Results: The Association between Debt
Holdings and Household Characteristics

5.1 The Probability of Holding Debt

The results of the first specification, where the dependent variable
is binary and captures people who hold secured debt versus those
who do not have secured debt, are shown in figure 1 and table 3.
We present the probability of holding debt for the reference group,
the country-specific odds ratios, and the associated confidence inter-
vals only for the age and income coefficients—while the results of the
rest of the conditioning variables are presented in the appendix. The
odds ratios should be interpreted relative to the omitted category
for each group.18

18For example, in the case of the Netherlands, the odds ratio for the “age
forty-five to fifty-four” variable is 1.52. Since the omitted category here is “age
thirty-five to forty-four,” this implies that the odds of holding secured debt among
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Figure 1. Has Secured Debt: Logit Regressions,
Odds Ratios

Notes: Odds-ratio estimates and standard errors are shown in table 2. The first
panel on the left plots the predicted probability of holding secured debt for the
reference group in each country. Aside from the covariates shown, we include as
control variables educational level, labor and marital status, and household size
as detailed in table 1.

The chart in the top left corner of figure 1 shows the probabil-
ity of holding debt among the reference group specified earlier. The
probability is highest for this type of household in Spain, where the
probability of holding secured debt is approximately 65 percent, and

households where the eldest core member is between forty-five and fifty-four years
is about 1.5 times that of households where the eldest core member is between
thirty-five and forty-four.
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lowest in Italy, where this type of household has about a 10 percent
probability of holding secured debt.

In keeping with the existing literature on household debt, the
relationship between secured debt holding and age cohort displays
a humped shape, where the likelihood of holding secured debt gen-
erally increases up to the ages of thirty-five to forty-four years and
decreases thereafter—see table 3 or figure 1. However, the age pro-
files vary across countries. In the case of Austria, France, or Germany
a head of household who is aged between sixteen and thirty-four
years has a much lower chance of holding secured debt relative to
the reference group (which is thirty-five to forty-four years of age);
the odds ratio in these cases is below 0.5. However, the odds of the
sixteen to thirty-four age group holding debt in Netherlands, Spain,
or Slovakia are not statistically different from 1, which implies that
the probability of holding debt is very similar between both groups.

The probability of having secured debt increases with income in
almost all countries, consistent with the notion that mortgages are
a derived demand of owner-occupied housing consumption, which is
a normal good—see the fifth row of table 3. The rate at which the
probability of borrowing increases with income is, however, modest
in the Netherlands, Greece, and Slovakia, where the null hypothesis
of no change in the odds of holding secured debt along the income
distribution cannot be rejected. On the other hand, the odds of hold-
ing secured debt responds strongly to household income in Italy,
Spain, and Germany.

The differences in the coefficients discussed above are statistically
significant. We conducted an F-test of equality of the coefficients of
the age sixteen to thirty-four dummy across countries and, sepa-
rately, another one on the equality of the income coefficient. In both
cases, the null of identical coefficients across countries is rejected at
the 1 percent confidence level—see the last column of table 3.

We show the pseudo R-squared value from our estimated regres-
sions in the final chart in figure 1 and in table 3. It is relatively high
in Belgium, at a value of close to 0.3, and lowest in Greece, at just
under 0.1.

5.2 The Amount of Debt Held

The country-level results for the OLS regressions for the amount
of debt are presented in figure 2, where we show the estimated
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Figure 2. Debt Balance of Secured Debt

Notes: OLS estimates and standard errors are shown in table 3. The first panel
on the left plots the mean of the debt-to-income ratio for the reference group in
each country. Aside from the covariates shown, we include as control variables
educational level, labor and marital status, and household size as detailed in
table 1.

average debt-income ratio held by indebted households in the ref-
erence group as well as the estimated age and income coefficients
and their confidence intervals—a subset of the full set of covari-
ates.19 The omitted categories for the dummy variables are detailed

19Given the definition of the covariates, the constant of the OLS regression
reflects the estimated log debt amount of the reference household. We take the
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in section 4.2. The first chart on the top row of figure 2 reports the
results for the reference group.

The chart in the top left corner of figure 2 shows the average
debt-income ratio among the reference group specified earlier. The
predicted ratio for this type of household is around 200 percent in
most countries except in the Netherlands and Portugal—where it is
around 350 percent—or in Austria and Slovakia—where it lies at or
below 150 percent.

Across all countries, the log amount of secured debt holdings is
highest for households where the reference person is aged sixteen
to thirty-four years—see table 4, first row. Households with heads
older than forty-five years hold lower amounts of debt relative to the
omitted group, thirty-five to forty-four year olds.

Relative to the reference group, the amount of debt held by young
adults is largest in Belgium, Spain, and Portugal, where the six-
teen to thirty-four age group holds at least 40 percent higher debt
amounts than the reference group. Conversely, indebted youths in
Italy, Greece, and Germany hold an amount of debt that is less than
18 percent higher than that of the reference group.

As is the case with the probability of holding debt, the elasticity
of the amount of debt with respect to household income is positive in
all countries—but well below 1, indicating that debt-income ratios
fall over the income distribution. As mentioned above, a positive
elasticity of the amount of debt with respect to income is consistent
with the idea that secured borrowing is tied to housing—a normal
good. The elasticity of the debt amount with respect to income is
highest in Germany, Spain, and France, but it is relatively modest
in Greece, the Netherlands, and Slovakia. The cross-country differ-
ences in the income profile of the amount of secured debt held are
relatively similar to those corresponding to the fraction of borrow-
ers.20

exponential of the constant and normalize it by the median household income in
the country—we ignore in the computation the variance of the errors that would
arise in a log-normal distribution. Confidence intervals were computed using the
delta method.

20The location-scale model described in footnote 13 suggests that the within-
country dispersion of the logarithm of secured debt increases with age, a finding
that could be explained by differences in the speed of mortgage repayment across
countries—see Bover et al. (2013).
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The absence of cross-country differences in the aged sixteen
to thirty-four dummy or in the coefficient of household income is
rejected at usual confidence levels (see the last column of table 4).
Finally, we show the R-squared value for the estimated regressions
in the final chart of figure 2 and table 4, which varies from a low of
.11 in Italy and Spain to a high of .32 for Luxembourg.

5.3 Cost of Secured Debt

The interest rate payable by the reference group varies from a low
of about 2.4 percent in Luxembourg to a high of 4.6 percent in
Germany (see the second-to-last row of table 5 and figure 3).

The youngest households pay higher interest rates on their mort-
gages than the reference group in Austria, Portugal, and Greece but
lower ones in the Netherlands, France, and Luxembourg. However,
an F-test does not reject the null hypothesis that coefficients are
equal in all countries.

Regarding household income, the cost of debt falls smoothly
along the income distribution in all countries, but it is most pre-
cisely estimated in France, Italy, Portugal, and Luxembourg, coun-
tries where the semi-elasticity of interest rates to household income
is larger than in the rest of the countries and statistically differ-
ent from zero (see table 5). An F-test rejects the null hypothesis of
equality of coefficients of income across countries at the 10 percent
confidence level. The negative relationship between interest rates
and income is consistent with the hypothesis that banks price in a
relatively higher expected probability of default among low-income
households by increasing the borrowing costs. Furthermore, the mag-
nitudes can be substantial: the country-specific income coefficients
imply that, holding the rest of the covariates constant, the predicted
difference in the interest rate paid by households in the 10th centile
of the income distribution and those in the 90th centile amounts to
202 basis points in Italy, 69 in Portugal, and 54 in Luxembourg and
in Greece. Finally, the R-squared value is typically small, ranging
from about .03 in Spain to .12 in Italy.

5.4 Summary

The results thus far suggest that age and income are important
determinants of debt holdings. A possible interpretation of the
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Figure 3. Current Interest Loan of HMR Mortgage

Notes: OLS estimates and standard errors are shown in table 4. Aside from
the covariates shown, we include as control variables educational level, labor and
marital status, and household size as detailed in table 1.

general tenor of the results is that secured debt is a derived demand
of housing, as it correlates strongly with income and age in most
countries. In contrast, the probability of holding unsecured debt has
much weaker income or schooling profiles—see Bover et al. (2013).
The results in Arrondel et al. (2014) and Le Blanc et al. (2015) also
point in the same direction, the former showing that the demand for
real assets grows strongly with income while the latter finds a coun-
terbalancing negative effect of income in the case of consumption
debt. However, those profiles vary across countries.
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We now examine the expected effects of the institutions discussed
in section 3 on the heterogeneity detected in the magnitude and the
sign of the first-step coefficients. Assume that variation in the tax-
ation of mortgage interest rates, in regulatory LTV ratios, or in the
degree of information about borrowers were key explanatory factors
accounting for the differences in figures 1–3. As explained in section
3, we should then expect, in the case of higher LTVs or a more gen-
erous tax treatment of mortgage payments, that young households
borrow comparatively more than prime-age households do, and that
such high demand for mortgages leads banks to charge a higher
interest rate for the loans granted to these groups. On the other
hand, in countries with more credit information about borrowers,
lenders charge higher interest rates to the younger households who
borrow and whose applications would be rejected in the absence of
such information. In other words, in those cases, the cross-country
correlation between the odds that young households hold secured
debt and the interest rate they pay should be positive.

Alternatively, imagine that the differences in the banks’ expected
cost of lending account for the heterogeneity in borrowing outcomes
across countries. That is, in countries with long repossession peri-
ods, banks end up charging higher interest rates to households more
prone to default (younger households), who would end up borrowing
comparatively less. In such a scenario, the cross-country correlation
between the incidence and amount of debt borrowed by young house-
holds and the differential interest rate they pay—both magnitudes
relative to the reference group in the country—would be negative.

In the left panel in figure 4, we plot in the vertical axis the
first-step coefficient of the “age sixteen to thirty-four group” in the
regression with interest rates as a dependent variable (the coefficients
displayed in the first row of table 5). The horizontal axis contains the
chances that the youngest group of households have secured debt,
relative to the reference group (i.e., the coefficients displayed in the
first row of table 3).

In countries like Austria and Portugal, young households pay
about 20 basis points higher interest rates than the reference group
in those countries and have lower odds of holding secured debt rel-
ative to the reference group. Conversely, the youngest set of house-
holds in Spain and the Netherlands pay lower interest rates than
the reference groups in their countries, while their odds of having
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Figure 4. Relative Chances of Holding Debt vs.
Relative Cost

secured debt are similar to the reference group. That is, the rela-
tionship between the cost of debt and the odds of holding debt is
negative, consistent with the hypothesis that the variation in the
repossession periods accounts for cross-country differences in debt
outcomes.

Furthermore, the right panel of figure 4 plots the country-specific
change in the interest rate when household income increases (table 5)
against the country-specific change in the odds of holding secured
debt when household income increases (table 3). The relationship
is also negative: in countries where interest rates fall with house-
hold income, the odds of holding secured debt increase with income.
Again, the pattern in figure 4 is inconsistent with the notion that
variation in the tax relief accounts for the variation in debt out-
comes, because in that case high-income households would borrow
relatively more and pay higher interest rates—resulting in a posi-
tive correlation between the elasticity of borrowing to income and
the semi-elasticity of interest rate to income. However, it is consis-
tent with the notion that higher costs of repossession lead banks to
charge higher rates to low-income borrowers, who end up borrowing
less.21

21A negative relationship between the change in the chances of borrowing with
household income and the semi-elasticity of interest rates with respect to house-
hold income is also consistent with the notion that LTVs explain the variation
in the odds of holding debt across countries in the euro area. The reason is that
countries with higher LTV ratios would feature both a low sensitivity of the
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Overall, figure 4 suggests that variation in the banks’ expected
cost of debt associated with longer repossession periods may be
more important than tax relief of mortgage payments, LTV ratios,
or the depth of information about borrowers in accounting for
cross-country differences in the odds of holding debt in the euro
zone. The second step of the analysis examines the role of partic-
ular country-level institutions in driving the differences in the first
step.

6. Second-Stage Results: The Influence of Institutions
and Credit Conditions

6.1 The Effect of Institutions

Figures 1–3 highlight the varying impacts of the socioeconomic and
demographic factors in explaining household debt behavior across
euro-area countries. This section examines the role of institutions
and credit conditions in driving the heterogeneity in these pat-
terns. To do this, we regress each of the estimated effects from
the first-step covariates on each of the institutional variables of
interest.

In keeping with the presentation of the first-stage results, we
present the results of this stage in graphical form where we group the
charts into three columns. In all of the figures that follow, the first
column of the charts shows the impact of the institutional variables
on the odds of holding debt—the dependent variable corresponds to
the estimated coefficients from the first step shown in table 3 and in
figure 1.22 The second column of the charts reports the effect of insti-
tutions on the amount of debt held (the dependent variable is the
estimated OLS coefficients from the first step). The third and final

odds of borrowing to household income and a low sensitivity of interest rates
to household income. Conversely, countries with low LTVs would feature a high
sensitivity of the odds of borrowing to income and a negative correlation between
interest rates and income. The overall correlation would then be negative, as in
figure 4. However, variation in LTVs shown in the left panel of figure 4 cannot
account for the negative relation between the relative chances that very young
households borrow and the interest rate they pay.

22The constant from the first-step logit model was changed to a probability
before running the second-step regressions.
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column of the charts reports the effect of institutions on the inter-
est rate on the household’s primary mortgage. The charts show the
point estimates from the regressions and the 95 percent confidence
intervals associated with these estimates. These estimates and their
standard errors are also reported in table 6.

We focus on the effects of institutions on the intercept, age, and
income differentials because those are the ones that the discussion
in section 3 suggests should respond to changes in the demand and
supply of debt. Moreover, the results of the first step show that the
differences are most salient for those coefficients.

We consider four main institutions: duration of foreclosure, tax-
ation of mortgage payments, regulatory loan-to-value ratios, and
information about borrowers. As mentioned above, there is a liter-
ature providing insights on how these institutions affect the distri-
bution of debt. In addition, the first three institutions relate to the
legal system where banks operate and are, in that sense, exogenous
to the decisions of lenders or borrowers.23

6.1.1 Duration of Foreclosure

Table 6 and the first chart in figure 5 show that a one-month delay
in the time to repossess leads to a 0.7-percentage-point reduction in
the chances of holding secured debt for the reference group, and this
result is statistically significant at the 95 percent confidence level.
However, an increase in the duration of foreclosure tends to lead to
a modest reduction in debt amounts held.24

Conditional on borrowing, the results in the second row of figure
5 show that the youngest households borrow lower amounts than the
reference group in countries where the repossession period is longer.

23In Bover et al. (2013), we examine the explanatory power of other country-
specific institutions, such as the prevalence of fixed-rate mortgages, financial lit-
eracy, and the prevalence of interest-only mortgages. These institutions turned
out to have very limited explanatory power when accounting for the variation in
debt outcomes or their distribution across sociodemographic groups of the popu-
lation. In the case of the prevalence of fixed-rate mortgages, note that we include
below a multivariate regression model where we hold that institution constant
when examining the impact of the four main institutions.

24Du Caju, Rycx, and Tojerow (2016) use methods similar to ours to document
that in countries with costlier foreclosure procedures, the reference group has a
significantly lower probability of being over-indebted.
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Figure 5. Duration of Foreclosure (number of months)

Notes: Each graph shows the OLS coefficient and its 95 percent confidence inter-
val in a regression of the first-step coefficient of the variable in the horizontal axis
on the institution that gives title to the figure. The estimates and standard errors
are shown in table 6.

Namely, a month’s delay in the time to repossess leads to a 0.84-
percentage-point reduction in the relative amount of debt held by
the youngest group of households (see table 6).

As discussed in section 3, one would expect that when repos-
session costs are higher, banks tend to lend more to “safe,” high-
income households and charge relatively lower rates to this group.
The results confirm the intuition; a one month longer reposses-
sion period increases the relative chances of holding debt among
high-income households, albeit the result is not statistically dif-
ferent from zero. At the same time, a one month longer reposses-
sion period is associated with a relatively lower interest rate among
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high-income households (when the difference between high- and low-
income households is measured by the coefficient of log-income). The
latter effect is precisely estimated.

6.1.2 Taxation of Mortgage Payments

To quantify tax relief on mortgage payments, we define two dum-
mies. A first dummy variable equals one if such an exemption exists,
and zero otherwise. Secondly, for those countries where an exemp-
tion exists, we define a dummy variable which equals one if there is
no limit on the amount of interest payments subject to deductibil-
ity, and zero if a limit exists. We then regress the first-step coef-
ficients on both dummy variables in a bivariate regression. The
results are presented in figure 6, where the top panel presents the
results with the dummy that denotes that an exemption exists, while
the bottom panel presents the results for the indicator “no limit
exists.”

The results shown in figure 6 and table 6 suggest that interest
payment tax deductibility increases the chances that the reference
household will hold secured debt by 17 percentage points, a large
but imprecisely estimated coefficient.

Turning to the amount of debt held by the reference group, the
existence of interest payment deductibility increases the amount of
debt held by a considerable 34 percent (=exp(.29)−1), but the effect
is again imprecise. Furthermore, among countries where there is no
limit in tax deductibility, the reference group holds 52 percent higher
debt amounts (.52=exp(.54)−1). However, the estimate is not very
precise.

In countries with tax relief for mortgage interest payments, older
households are less likely to hold secured debt, relative to the refer-
ence group. Furthermore, some age profiles can also be detected in
the response of the debt amount, where the youngest group of house-
holds tends to hold more debt than the reference households, while
older households tend to hold less. However, no further response
is noticeable within the set of countries without any limit to tax
deductibility.

On the contrary, there is no evidence of an income profile in the
results. This is contrary to Gervais’ predictions, as any tax incentive
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Figure 6. Taxation of Mortgage Payments

A. Existence of Tax Exemption (controlling for the existence of limit to deductibility)

B. Absence of a Limit to Tax Deductibility (controlling for the existence of tax exemption) 

Notes: Each graph shows the OLS coefficient and its 95 percent confidence inter-
val in a regression of the first-step coefficient of the variable in the horizontal axis
on the institution that gives title to the figure. The estimates and standard errors
are shown in table 6.
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would reinforce the role of higher marginal taxes in shaping debt
outcomes.25

6.1.3 Financial Regulation

To capture regulatory LTV ratio differences across countries, we
define two dummies. The first takes a value of one if a threshold
exists above which banks must do extra provisioning, and zero oth-
erwise. As mentioned above, such a threshold exists in all but four
countries—Austria, Belgium, the Netherlands, and Luxembourg.
Second, for those countries that have a regulatory LTV limit, we
examine if the level of that limit helps to explain the variation in
the effects of the socioeconomic and demographic variables from the
first-stage regression.26 The results are shown in figure 7 and in
table 6.

Looking at the reference group, the existence of a regulatory LTV
does not affect the probability of borrowing but reduces the amount
of secured debt borrowed by 67 percent. However, when an LTV
exists, higher limits do not affect either of those outcomes.

Among countries that do have a regulatory LTV, a higher limit
increases the relative chances of holding secured debt among very
young households while reducing those of older age groups. That
result is consistent with the idea that maximum LTVs are most
binding early in the life cycle. However, the same logic would pre-
dict a negative impact of a higher regulatory LTV on the odds
ratio of income, because a lower downpayment would allow low-
income households to borrow. Our results do not support that basic
prediction.

25We have redone the exercise using a quantitative measure in Andrews,
Caldera Sánchez, and Johansson (2011). The results on the probability of hold-
ing debt were similar and more precise than the ones we show, but some of
the results—like the young borrowing more in countries with more generous tax
exemptions—did not hold using that variable. In addition, we found that the
income profiles obtained in the data were at odds with the hypothesis that a
more generous treatment of mortgage payments increases the odds that high-
income households hold debt. We decided to present the results based on dummies
because the measure of tax relief in Andrews, Caldera Sánchez, and Johansson
(2011) already includes the cost of mortgage debt, one of the outcome variables
we examine.

26We normalize this variable by subtracting 80 from the LTV value of each
country.
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Figure 7. Regulatory Loan-to-Value Ratio

Notes: Each graph shows the OLS coefficient and its 95 percent confidence inter-
val in a regression of the first-step coefficient of the variable in the horizontal axis
on the institution that gives title to the figure. The estimates and standard errors
are shown in table 6.
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Finally, there is very limited evidence that changes in regulatory
LTVs alter the cost of borrowing among those countries with a max-
imum LTV ratio. In fact, a higher LTV ratio is associated with a
drop, not an increase, in the interest rate charged to the reference
group. Hence, we cannot really argue that a general equilibrium
effect dampens the impact of this institution on the distribution of
debt outcomes.

6.1.4 Information on Borrowers

The impacts of credit information on borrowers on the age and
income profiles of debt holdings and debt amounts are shown in
figure 8 and table 6. In section 3, we argued that better informa-
tion allows lenders to “price in” riskier borrowers—i.e., information
allows banks to grant loans at high interest rates to risky borrowers
whose applications would otherwise be rejected. Figure 8 presents
evidence consistent with that hypothesis. In countries where more
information about borrowers is available, we do observe that older
(and possibly less risky) borrowers between forty-five and fifty-four
face lower borrowing costs than in other countries where less infor-
mation is available. For example, a 1-point increase in the depth
of information raises interest rates charged to young households by
4 basis points and lowers those charged to forty-five to fifty-four
year olds and fifty-five to sixty-four year olds by 17 and 31 basis
points, respectively—all estimates are relative to the impact on the
reference group.

When we turn to the chances of borrowing, however, the esti-
mates are weak. For example, age groups that are charged lower rates
borrow relatively more, but the coefficients for prime-age groups are
not statistically different from zero at the 95 percent confidence level.
Finally, we do observe, however, that older households borrow signif-
icantly more in countries where better information about borrowers
is available. Overall, we cannot reject the hypothesis that, in coun-
tries with more information about borrowers, interest rates serve as
a screening mechanism.

6.2 Which Institutions Matter the Most?

We conduct a robustness analysis including the four institu-
tions considered thus far, namely “time to repossess,” “taxation,”
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Figure 8. Information on Borrowers: Depth of Credit
Information Index (0–6)

Notes: Each graph shows the OLS coefficient and its 95 percent confidence inter-
val in a regression of the first-step coefficient of the variable in the horizontal axis
on the institution that gives title to the figure. The estimates and standard errors
are shown in table 6.

“loan-to-value ratios,” and “depth of information,” as well as an indi-
cator for “fixed-rate mortgages” to control for differences in the cost
of debt associated with the interest rate fixation mode as argued
in section 3.1 and footnote 23. This is done by regressing each
of the coefficients of interest on the set of five institutions at the
same time. We report the standard errors that take into account the
estimation error from the first step only. The results are shown in
table 7.

Variation in time to repossess correlates strongly with many
of the patterns of interest even after holding the remaining insti-
tutions constant. Namely, a one month longer repossession period
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Table 7. Multivariate Analysis

RG Age Income

Control Variables 16 34 45 54

A. Has Secured Debt

Duration of Foreclosure −0.011∗ 0.002 0.006∗ 0.001
(0.001) (0.004) (0.003) (0.005)

Existence of Tax Exemption 0.061 0.182 −0.860 −0.261
(0.142) (0.356) (0.502) (0.621)

Absence of Limit to Deductibility 0.033 −0.012 0.833 −0.122
(0.206) (0.608) (0.876) (0.530)

Existence of Regulatory LTV Limit 0.321 0.397 0.573 0.538
(0.206) (0.608) (0.875) (0.532)

Value of LTV Regulatory Limit 0.019 0.033 0.020 0.013
(0.206) (0.607) (0.877) (0.531)

Fixed Interest Rate 0.158 0.391 0.484 0.376
(0.207) (0.608) (0.875) (0.532

Depth of Credit Information Index −0.109 0.103 −0.089 0.108
(0.206) (0.609) (0.876) (0.529)

B. Secured Debt Balance

Duration of Foreclosure 0.005 −0.013∗ −0.009∗ −0.004
(0.004) (0.006) (0.004) (0.003)

Existence of Tax Exemption −0.817 0.273 0.349 0.196
(0.507) (0.417) (0.356) (0.243)

Absence of Limit to Deductibility 1.380∗ −0.394 −0.256 −0.015
(0.446) (0.329) (0.348) (0.228)

Existence of Regulatory LTV Limit 0.572 0.037 0.558 0.068
(0.446) (0.328) (0.347) (0.228)

Value of LTV Regulatory Limit 0.031 0.011 0.024 −0.011
(0.446) (0.327) (0.347) (0.227)

Fixed Interest Rate 0.430 0.072 0.267 0.015
(0.447) (0.329) (0.348) (0.228)

Depth of Credit Information Index −0.338 −0.033 0.306 0.047
(0.446) (0.329) (0.348) (0.228)

C. HMR Interest Rate

Duration of Foreclosure 0.005 0.002 0.008 −0.019∗

(0.013) (0.015) (0.011) (0.009)
Existence of Tax Exemption 1.578 −0.320 0.923 0.120

(1.358) (0.749) (0.711) (0.472)
Absence of Limit to Deductibility −0.324 −0.143 −0.715 −0.120

(0.777) (0.514) (0.485) (0.358)
Existence of Regulatory LTV Limit 1.517 −0.785 −0.423 −0.275

(0.778) (0.513) (0.485) (0.359)
Value of LTV Regulatory Limit 0.060 −0.037 −0.013 −0.013

(0.778) (0.514) (0.484) (0.358)
Fixed Interest 2.262∗ −0.985 0.254 −0.064

(0.778) (0.513) (0.485) (0.359)
Depth of Credit Information Index 0.949 −0.129 0.292 −0.054

(0.779) (0.512) (0.485) (0.360)

Notes: Each column shows the OLS estimates and the standard error (in parenthe-
ses) of an OLS regression where the dependent variable is the probability of holding
secured debt by the reference group (RG) in panel A, the secured debt balance of the
RG in panel B, and the HMR interest rate of the RG in panel C. Covariates are the
institutions in the rows. A constant is included in all regressions but not reported.
The sample contains ten countries in panels A and B and nine in panel C. * indicates
a statiscally significant coefficient at the 5 percent confidence level.
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diminishes the chances that the reference group has secured debt
by 1 percent. Longer repossession periods diminish less the bor-
rowing chances of households above forty-five years of age than the
chances of the thirty-five to forty-four group. Finally, in terms of the
amount borrowed (conditional on borrowing), a one-month increase
in repossession periods reduces the amount granted to the youngest
households—with the rest of the covariates held constant at those of
the reference group—by 0.008 log points (0.005–0.013). Our results
also show that longer repossession periods affect the pricing of loans;
in countries with longer repossession periods, banks charge relatively
higher interest rates to low-income households, which, in principle,
are most likely to default.

Mortgage tax exemptions do not robustly predict differences in
the probability of holding debt. Nevertheless, conditional on bor-
rowing, the average debt amount held by the reference group is
1.38 log points larger in countries without a limit on mortgage tax
exemptions.

The role of the remaining institutions is less clear-cut. While a lit-
erature has stressed the role of the variation in LTVs in introducing
quantity rationing in the credit market, our results suggest that the
absence of regulatory LTVs diminishes the chances of borrowing
and the amount borrowed by the reference group. As expected, the
prevalence of FRMs correlates with higher interest rates charged to
the reference group—the effect is 200 basis points. Finally, while
information about borrowers accounts for the distribution of the
cost of debt across age groups in the univariate analysis, that is no
longer the case in the multivariate setting. Those results empha-
size the value of the multivariate analysis: some institutions that
appear to account for the distribution of debt when considered alone
turn out to have a weaker impact when additional institutions are
considered.

6.2.1 The Magnitude of the Estimates

Variation in the time to repossess seems to account for most of the
variation in the chances of borrowing within the reference group.
The standard deviation of time to respossess is fifteen months in
our sample. Fifteen months longer repossession periods decrease the
probability of holding secured debt by between 10 and 16 percentage
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points, depending on whether we focus on our univariate or on the
multivariate estimate. The overall standard deviation of the pre-
dicted probability of holding secured debt by the reference group
is 16 percentage points, slightly above the 15 percentage points
estimated impact.

Using a cross-country and a cross-Italian province panel data
set, Djankov, McLiesh, and Shleifer (2007) and Jappelli, Pagano,
and Bianco (2005) respectively assess the impact of various meas-
ures of legal enforcement, for which time to repossess is a proxy, on
private-sector debt-to-GDP ratios. Djankov, McLiesh, and Shleifer
control, at the same time, for depth of information about borrowers.
The authors document that a one-year increase in the time to enforce
a contract increases debt-to-GDP ratios by more than 7 percentage
points.

While those previous results are hard to compare with ours
since we only consider household debt and use different dependent
variables, the finding that a one month longer repossession period
increases the fraction of borrowers by 1 percentage point does not
seem at odds with the previous ones.

On the other hand, Djankov, McLiesh, and Shleifer (2007) find
that, in a subsample of rich countries like ours and holding contract
enforcement constant, “depth of information” does not explain dif-
ferences in private debt-to-GDP ratios. The results in tables 6 and 7
and in Bover et al. (2013) are qualitatively similar, as they suggest
that “depth of information” does not correlate with the incidence,
amount, or cost of debt when we hold contract enforcement constant
in the multivariate analysis.

Regarding the cost of debt, we compare the predicted interest
rate paid by households in the bottom income decile—with the rest
of the covariates held constant at those of the reference group—in
two countries: one with a twenty-month repossession period (say,
France) and another with a five-month repossession period (like the
Netherlands).27 In the country with fifteen month longer reposses-
sion periods, the household in the lowest income decile and with the

27To that end, we replace the country-specific first-stage income coefficient
with interest rates in the left-hand side by its projection on a constant and on
the number of months to repossess—i.e., the fitted value in the second stage.
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rest of the covariates held at those of the reference group pays a
0.30-percentage-point-higher interest rate.

Finally, previous studies, like Chiuri and Jappelli (2003), have
emphasized the role of quantity restrictions (the downpayment) in
shaping the age profile of homeownership. Using a pool of coun-
tries, Jappelli, Pagano, and Bianco (2005) document a close-to-zero
correlation between average mortgage interest rate spreads and judi-
cial costs. However, using household-level data on borrowing costs,
we find that banks price in the risk of non-repayment by charg-
ing relatively higher mortgage interest rates to low-income house-
holds.

7. Conclusions

This paper has studied the distribution of household secured debt
outcomes across euro-area countries and examined the role of insti-
tutions in explaining the heterogeneity in the impact of household
socioeconomic and demographic characteristics on these debt out-
comes. In particular, we analyze the role of legal enforcement of
contracts, tax treatment of mortgage payments, regulatory loan-
to-value ratios, and information about borrowers in shaping the
distribution of the fraction of borrowers with secured debt, the
amount borrowed, and the mortgage interest rate paid. To that
end, we use a novel household data set—the Household Finance
and Consumption Survey, a coordinated effort of fifteen countries
to collect ex ante harmonized data on household wealth, debt, and
income.

Our results show that the age and income level of household
members are important determinants of debt. In this context, we
find evidence of a hump-shaped profile of secured debt holding over
age-cohort groups. The chances of borrowing peak for cohorts aged
thirty-five to forty-four years, before the (cross-sectional) income
profile peaks, possibly suggesting a role for secured debt in smooth-
ing household consumption. However, there is considerable hetero-
geneity in the relative importance of these factors across the coun-
tries in our sample.

We find that the length of repossession periods best explains
the features of the distribution of debt that we analyze. In coun-
tries with one standard deviation longer repossession procedures, we



Vol. 12 No. 2 The Distribution of Debt across Euro-Area Countries 121

find that the proportion of households with debt is 16 percentage
point smaller, the amount borrowed by the youngest set of house-
holds (conditional on borrowing) is 12 percent lower, and the inter-
est rates paid by low-income households are 0.3 percentage point
higher when we evaluated impacts with the rest of the covariates
evaluated for the reference group. These results are robust to the
inclusion of other institutions. Cross-country variation in regulatory
LTVs, taxation of mortgage payments, or information about bor-
rowers delivers less robust results. This lack of robustness highlights
the importance of analyzing the impact of several institutions at a
time.

One interpretation of our results is that the supply of
secured credit is affected by legal processes that delay the recov-
ery of collateral in the case of non-repayment. In this case,
banks react to expected losses due to longer repossession peri-
ods not necessarily by rationing quantities or rejecting applica-
tions, but also by pricing secured debt differently across income
groups and charging relatively higher interest rates to low-income
households.
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Appendix

Figure 9. Fraction of Indebted Households and Median
Debt-to-Income Ratio by Institution
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