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Abstract

This study explores the factors influencing household overcrowding using lon-
gitudinal survey data from Germany spanning the years 1985 to 2022. As average
square meters per capita have declined for urban tenants, we find that overcrowding
rates have substantially increased since 2012: By 2022, 11% of the population lived
in overcrowded housing (Eurostat definition), while up to 19% of individuals sub-
jectively felt overcrowded. At the same time, under-occupation also rose, with 39%
of dwellings objectively classified as under-occupied, and 16% of residents subjec-
tively perceiving their homes as under-occupied. We demonstrate that the likelihood
of entering, experiencing, and remaining in overcrowded housing increases in early
adulthood and decreases over the life cycle. Moreover, we find that, after controlling
for socio-demographic characteristics such as the number of children or a migration
background, economic factors contribute relatively little to explaining the likelihood
of living in an overcrowded household. In policy terms, our paper highlights a mis-
allocation of housing space and the need for housing policies to target particular
vulnerable groups at high risk of overcrowding.
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1 Introduction

In recent years, housing shortages and ”shrinking homes” have become a major prob-
lem in many Western countries, driven by the affordability crisis (Gabor & Kohl 2022,
Hubbard 2024) and further exacerbated during the COVID-19 pandemic by the shift of
work and schooling to households. Square meters per capita have declined for tenants
in many cities. According to Eurostat data, 16.8% of the EU population lived in over-
crowded households in 2022, a trend that is growing in most Western countries, while
nearly 34% of the population lived in under-occupied housing arrangements (Eurostat
2023). In some Eastern European countries, more than every second person lives in an
overcrowded household. This issue not only challenges the United Nations” definition
of the right to housing, which includes the requirement of ‘adequate space’, but also has
far-reaching consequences on health, life satisfaction, family stability, and educational
outcomes (Bujard et al. 2021, Wang & Liu 2023). It particularly concerns migrant pop-
ulations (Huang & Yi 2015, Robinson et al. 2024). As a result, housing overcrowding
represents a broader societal problem that extends well beyond housing.

It is important, therefore, to investigate the relatively under-researched factors con-
tributing to overcrowding and the unequal endowment of households with housing
space. To this end, we focus on the German case, as it represents a typical example with
EU-average levels of under-occupation and slightly below-average rates of overcrowd-
ing (see Figure A.1 in the Appendix). Germany also provides an interesting context in
which to study the determinants of overcrowding because it has the largest proportion of
renters among EU countries (52.4% in 2023 relative to 30.8% in the EU)!, and because its
housing market regulations, although more stringent compared to most European coun-
tries, are relatively moderate on a global scale (see, for example, Kholodilin & Kohl 2021).
Following decades of steady growth in per-capita housing space in Western Germany,

and after 1990 also in the Eastern parts, urban households, particularly renters, have

IFor details, see Eurostat (2014), available at this link.
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https://ec.europa.eu/eurostat/databrowser/view/ILC_LVHO02__custom_3462892/bookmark/table?lang=en&bookmarkId=bf0879f1-9638-4868-8d59-5800871c15aa

seen a decline since 2010 (Deschermeier & Henger 2015). Since housing expenditures
as a share of income and real estate property are unequally distributed in the German
population, the issue of housing space is closely related to broader societal inequality
of income and wealth (Pfeffer & Waitkus 2021). In particular, the proportion of income
spent on housing has increased for those at the lower end of the income distribution,
whereas it has declined for those at the upper end (Dustmann et al. 2022). Although
prior empirical studies have shown that income, migration, and regional factors play a
role in affecting housing overcrowding (Baldenius et al. 2019, Myers & Lee 1996, Painter
& Yu 2010, Waltersbacher 2022), to the best of our knowledge, a comprehensive analysis
that systematically examines the different driving forces using longitudinal micro data
is still missing.

To address this research gap, we use data from the German Socio-Economic Panel
(SOEP) which tracks more than 20,000 German households over the period 1985-2022.
The results of our analysis indicate that overcrowding rates have substantially increased
since 2011, up to 11% in 2022, with subjectively reported overcrowding affecting almost
19% of respondents in 2022. Considering under-occupation, which refers to a situation in
which individuals have more housing space than is considered adequate, we observe an
increase from about 33% to 39% over the period 19982 to 2022, whereas the respondents
who considered their apartment too large increased from approximately 10% to 16%
over the same period.

This reveals three interesting patterns: The number of people with excess housing
space far exceeds those with too little; only a minority of households in under-occupied
homes are aware of this situation; and the rising trend in overcrowding is paradoxically
accompanied by an increase in under-occupancy.

We also find that the likelihood of overcrowding varies significantly by household

characteristics. Our longitudinal analysis shows that the probability to enter, live and

21998 is the first year in our observation period for which the subjective evaluation of dwelling size is
available.



remain in overcrowded housing rises in early adulthood and decreases over the life cy-
cle, with basic socio-demographics (i.e., being married, single-parent, immigrant, having
children, with low education) explaining large parts of the total variation. Economic
factors, such as low household income and tenancy, further increase the likelihood of
overcrowding. These results are robust to an extensive set of tests, including differ-
ent samples, alternative metrics for the outcome of interest, as well as the inclusion of
individual fixed effects. Overall, our findings highlight the need for policymakers to
implement nuanced housing policies that address both ends of the spectrum, i.e., im-
plementing policies that provide affordable housing for young families from vulnerable
groups, while also promoting better use of under-occupied homes. In this latter case, a
policy example may include measures aimed at reducing the misallocation of housing
space, such as providing incentives for individuals living in under-occupied housing to
exchange their large apartments with families residing in overcrowded homes.

The paper is structured as follows: After reviewing the literature in Section 2, we
present the data and stylized facts in Section 3. In Section 4, we describe the model
specification, discuss our main results, and study the dynamics of overcrowding. Section

5 concludes and highlights the potential policy implications of our findings.

2 Previous Research

As a cursory Web of Science bibliographic search reveals, the study of overcrowding
phenomena is most pronounced for hospitals or emergency units, transportation/mobility,
prisons, or animals. Studies on housing overcrowding are comparatively less numerous,
despite overcrowding having figured among the key concerns of historical reforms since

the 19th-century “housing question”, while also being a present housing concern.



Among the housing overcrowding studies, comparisons between different countries
suggest that the distribution and availability of housing space strongly depend on the
specific housing market characteristics as well as a country’s demographic conditions,
such as the age composition of a society (Schwartz & Seabrooke 2008). Therefore,
country-specific evidence appears essential. However, only few studies focus on the
German context which, despite its high tenancy rates, broadly falls in the middle of
the European distributions of overcrowding and under-occupation (see Figure A.1 in
Appendix A).

In Germany, the average size of disposable housing space has increased significantly
since reunification in 1990. There has been an especially strong increase of housing
space in the regions of former East Germany, where average apartment size has made
up much ground to the numbers in the West, while still falling behind substantially
(Frick & Grimm 2009, Deschermeier & Henger 2015). However, as more recent studies
show, this trend has strongly decelerated in the years since 2010, with per-capita housing
space even decreasing slightly between 2014 and 2018 (Waltersbacher 2022). This is also
reflected in the trend of the overcrowding rate, which started rising roughly around this
time after a decade-long decrease (see Figure 1).

Prior works have tried to disentangle age effects from those related to specific birth
cohorts. According to an analysis by the German Economic Institute (Deschermeier &
Henger 2015), the per-capita housing space in Germany increased annually by 1.15%
between 1991 and 2013, of which 0.93% can be attributed to a cohort and 0.22% to an age
effect. The cohort effect seems to be especially relevant for the described catching-up
process of former East Germany, where, according to the study, its size of 1.46% was
much larger than in the West. Furthermore, studying a sample of European countries,
Sunega & Lux (2016) find that the overcrowding rates according to objective measures
differ substantially from subjective perceptions of housing space adequacy by the house-

hold members. This suggests that an analysis using objective measures for overcrowding



should be accompanied by one that takes the households” own evaluations into account.

Previous studies highlight substantial differences in housing space across dimensions
such as household age, income, city size, and tenure status (Waltersbacher 2022). Panel
studies trace the rise in individual housing space to higher demand driven by changing
household compositions. As people age, higher incomes often enable larger housing,
and the ‘'empty-nest effect’ —where household members remain in the same dwelling af-
ter children move out—leads to increased per-capita space (Henger et al. 2014, Siedentop
et al. 2006).

In recent research, Waltersbacher (2022) examines the factors affecting per-capita
housing space in Germany in 2018, finding that new rental price hikes, especially in
big cities, contribute significantly to housing shortages. This trend reflects the grow-
ing demand for urban living, while rural areas often see a housing surplus. With ris-
ing prices, households with multiple children, migrants, and single earners often must
choose between undersized units or relocating to suburbs (Gréanitz 2022, Auspurg et al.
2017).

On average, homeowners have more space than renters—who make up about 55%
of German households and more than 70% in cities with over 500,000 residents (Kohl
et al. 2019, Dustmann et al. 2022). From 2006 to 2018, homeowners” housing space grew
by 7.1%, compared to only 1.7% for renters (Waltersbacher 2022). Misallocated housing
space, as seen in the empty-nest effect, compounds this issue: According to a report by
the German Economic Institute, the number of overcrowded households nearly matches
that of under-occupied ones (Sagner & Voigtlander 2023).

Going beyond Germany, previous research has identified several social groups partic-
ularly affected by overcrowding. For example, immigrants in the US typically have less
housing space, and US counties with higher shares of immigrants, hispanic renters, or
poor families with children experience higher overcrowding rates (Painter & Yu 2010,

Myers et al. 1996, Huang & Yi 2015, Robinson et al. 2024). Further, housing space



per capita typically increases with longer stays in the host country (Myers & Lee 1996,
Painter & Yu 2010). Additionally, overcrowding is more prevalent among renters, espe-
cially in urban areas (Gabor & Kohl 2022).

Previous studies have examined not only the determinants but also the potentially
detrimental consequences of overcrowding, particularly with respect to childhood devel-
opment. Research shows that children in overcrowded households face disadvantages
in physical development and overall health (Booth & Johnson 1975, Richter 1989). Over-
crowding is also strongly linked to psychological stress, family instability, poor schooling
outcomes, and reduced well-being of children (Gémez-Jacinto & Hombrados-Mendieta
2002, Solari & Mare 2012, Lopoo & London 2016). These findings have been confirmed in
other countries, showing negative impacts on physical health (Pevalin et al. 2008, Nkosi
et al. 2019), schooling (Goux & Maurin 2005, Contreras et al. 2019) or social life (Hadzi-
abdic & Kohl 2024). Historical studies, such as one comparing childhood mortality in
Glasgow and Edinburgh from 1911 to 1961, highlight overcrowding as a significant factor
(Cage & Foster 2002). Furthermore, overcrowded conditions in US immigrant housing
during the 1920s and 1930s contributed to the spread of contagious diseases (Ager et al.
2020). Many studies also link overcrowded housing to negative mental health outcomes
(Giel & Ormel 1977, Schwab et al. 1979, Duckitt 1983, Wells & Harris 2007, Evans et al.
2016, Foye 2016, Pierse et al. 2016), with recent research on Covid-19 lockdowns identi-
tying evidence for increased domestic violence (Perez-Vincent et al. 2020, Arenas-Arroyo
et al. 2021).

To the best of our knowledge, there are no studies so far that address the determi-
nants of overcrowding using multiple regression techniques and making use of both
cross-sectional and longitudinal analysis. We aim to fill this research gap by conducting
a thorough analysis of the SOEP dataset, making use of the richness of information it

provides and explicitly making use of its longitudinal dimension.



3 Data and Stylized Facts

The data for our analysis comes from the German Socio-Economic Panel (SOEP).
Specifically, our study uses version 39 of the SOEP, covering the years 1984-2022 (SOEP
2024). The SOEP is a representative longitudinal dataset that has surveyed households
and individuals in Germany since 1984. For a detailed description of the survey, refer
to Goebel et al. (2019) and Schroder et al. (2020). One major advantage of the SOEP is
that it contains a wide range of individual- and household-level information, making
it an ideal source for investigating the potential determinants of housing overcrowding.
A second reason for using the SOEP is that, in addition to a range of individual and
household characteristics, the survey contains detailed self-reported information on the
quantity and quality metrics of housing overcrowding. Since 1998, the respondents have
been asked the following questions: "What do you think about the total size of your
dwelling?”. They respond using a scale ranging from “much too small”, to “a bit too
small”, to “just right”, to “a bit too large”, and to “much too large”. We create a binary
variable for subjective overcrowding equal to one if the size of the dwelling is considered
“much too small” or ”a bit too small”.

For the objective measure of overcrowding, we follow the definition used by Eurostat
(Eurostat 2019). Specifically, a dwelling is considered overcrowded when the persons
living there do not have enough rooms for the corresponding size of the household (any
space with an area greater than 6 m? is classified as a room). This is true if the number of
rooms is lower than the sum of one room for the household, one room for each couple,
one for each single adult person, each pair of children, each pair of teenagers of the
same gender, and each single teenager. This implies that even single-person households
can be considered overcrowded if they have only one room larger than 6m? available to
them. Similarly, we follow Eurostat’s definition for under-occupation (Eurostat 2021). A
dwelling is considered under-occupied when the persons living there have more rooms

at their disposal than defined above. To not rely on the room and crowding defini-

8



tion alone, we also work with the square-meter-per-capita provision as an alternative.
Following the definition used by Eurostat (Eurostat 2024), we define housing cost bur-
den as the proportion of total housing costs (excluding housing allowances) relative to
the annual disposable household income (also excluding housing allowances). Because
some components of total housing costs are missing in certain SOEP survey years, our
definition includes only rent and heating expenses for tenants, and maintenance, mort-
gage interest, and mortgage principal payments for homeowners, thereby differing from
Eurostat’s measure, which includes additional components such as expenses on electric-
ity and utilities. Finally, we deviate from Eurostat’s definition by including the sum of
mortgage interest and mortgage principal payment-instead of mortgage interest alone—
since the SOEP does not contain separate information on mortgage interest payment
only (Lozano Alcantara & Romeu Gordo 2020).

Finally, the SOEP allows us to exploit the longitudinal dimension of the data by con-
trolling for time-invariant individual characteristics. In our main sample, we include
data from 1985 to 2022, focusing on individuals of working age, specifically those be-
tween 18 and 64 years old at the time of the interview, to avoid changes in behavior
due to retirement.® After these restrictions, we obtain a final longitudinal sample that
contains 550,848 person-year observations resulting from 86,264 individuals. Descriptive
statistics for our final analysis dataset are reported in Table A.1 in Appendix A. Figure
1 looks at how both objective and subjective metrics of overcrowding have evolved over
the period 1985-2022. The share of respondents in objectively overcrowded dwellings has
strongly increased since 2011, after a decade-long decline. While fluctuating consider-
ably over the past few years, the rate of overcrowding has increased from approximately
8% in 2012 to approximately 11% in 2022, underscoring the relevance of the issue. By

2022, 11% of individuals lived in overcrowded households, while 39% lived in house-

3In a robustness analysis, we use the survey years 2000-2022 and consider alternative age groups (see
Tables B.1 and B.2 in Appendix B).



holds considered under-occupied. * This pattern is remarkable, since the number of
persons with too much housing space far exceeds that of persons with too little space.
This suggests that the misallocation of the housing space is a substantial part of the

problem.

Figure 1: Share of Different Housing Conditions over Years

0.40 +

0.30 1

Proportion

0.20 1

0.10 1

T T T
1985 1990 1995 2000 2005 2010 2015 2020 2022

Year

—— Overcrowded (Eurostat definition)
——— Apartment a bit/much too small
—— Underoccupied (Eurostat definition)
——— Apartment a bit/much too big

Notes - Data are drawn from the SOEP version 39. Survey years: 1985-2022.

In addition, Figure 1 shows the development of subjective housing conditions over
time. This reveals two further intriguing stylized facts: First, the share of subjective over-
crowding generally exceeds its objective counterpart, particularly following a divergence
after 2005 and parallel growth after 2011. By 2022, the gap lies at approximately 8 per-
centage points (19% vs. 11%). More respondents thus believe to live in an overcrowded
dwelling than is actually the case according to the objective Eurostat measure. Second,

for under-occupation the pattern is reversed, more pronounced than for overcrowding,

“The spike in objective overcrowding in 2022 is largely driven by a significantly higher proportion of
cohabiting pairs of individuals who are not a couple. Additionally, part of the increase may be due to the
fact that, for 2022, the SOEP currently provides only preliminary survey weights.
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and showing an increasing gap over time. While 39% live in an under-occupied dwelling,
only 16% of respondents consider their apartment too large by 2022. This implies that
only a minority of households who live in an under-occupied dwelling are perceiving
their situation in these terms. Further, Figures A.2 and A.3 indicate that overcrowding
is more common in urban than in rural areas (13% vs. 8%), whereas under-occupation
follows the opposite trend, being higher in rural (46%) than in urban areas (35%). This
mirrors the political, public, and academic debates on housing, which focus on hous-
ing scarcity and small apartments, while under-occupation receives much less attention
(Granitz 2022). A media analysis of the main German newspapers confirms that the
salience of housing topics has seen a pronounced increase over the last two decades,
but with a focus on shortages, not under-occupation or vacancies (see Figure A.4 in
Appendix A).

Overcrowding has not only increased when looking at the provision with rooms,
but is also reflected in the per capita square meters. Figure 2 shows this metric for
homeowners and-as a particular risk group in rental Germany—urban tenants on the
left- and right-panel respectively, each time broken down by household-income quintiles
since 1985. While homeowners have seen higher levels, but particularly steady increases
of per-capita home sizes across income groups, urban tenants—following a catch-up in
the post-unification years—were exposed to stagnating or even declining rates of square-
meter provision, particularly among the bottom 40% and top 20% households. Different
household classes are thus quite heterogeneous with regard to both levels and recent

changes in the provision of floor area per capita.

11



Figure 2: Square Meters per Capita by Income and Over Time
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Notes - Data are drawn from the SOEP version 39. Survey years: 1985-2022. Square meters per capita and household income have

been adjusted using OECD equivalized income weights.

To explore this heterogeneity further, Figure 3 shows the proportion of individuals
living in overcrowded households by different groups, along socioeconomic and regional
characteristics. This provides first suggestive evidence regarding which groups are most
vulnerable to overcrowding. The likelihood of living in an overcrowded household is
notably highest among immigrants. Higher overcrowding rates are also observed in
households with children, renters, individuals with low skill levels (e.g., those without
a high school diploma), low-income individuals, and people under 50 years old. How-
ever, the differences in overcrowding rates for these groups, compared to the overall

population, are less pronounced.
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Figure 3: Overcrowding — by Selected Characteristics in 2022
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Notes - Data are drawn from the SOEP version 39. Survey year: 2022. Low income is defined as the lowest 40% in income distribution.

Figure 3 also breaks down the overcrowding rate by regional characteristics, reveal-
ing a clear disparity. On average, individuals in Western Germany are more likely to
live in overcrowded households compared to those in the Eastern regions, which con-
tradicts the generally higher overcrowding patterns in Eastern vis-a-vis Western Europe.
Additionally, the proportion of people living in overcrowded conditions is significantly
higher in urban areas than in rural regions. This is in line with findings from previ-
ous research (e.g. Waltersbacher 2022, Gabor & Kohl 2022) and highlights the necessity
to consider regional factors in addition to individual characteristics when studying the
determinants of overcrowding.

Finally, in Figure 4, we zoom in on the age-variable and entire life cycle by plotting
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the rate of individuals in overcrowded as well as underoccupied dwellings against dif-
ferent age groups, both for the objective and subjective overcrowding measures.” We
observe that the proportion of people living in overcrowded conditions decreases over
the life cycle, starting at over 20% for the 18-25 age group. Thus, the lowest share of
respondents living in overcrowded conditions is found in the oldest age groups, 66-70
and 71-75, where only between approximately 2% and 3% experience inadequate hous-
ing space. For the subjective measure of overcrowding, the pattern diverges somewhat:
The proportion of individuals aged 18 to 25 who felt their dwelling is too small starts at
a level comparable to the objective measure, but rises significantly for older age groups.
After the 36-40 age group, the rate of subjective overcrowding follows a similar pattern
as the objective measure, decreasing steadily with age. On the other hand, the share of
individuals living in under-occupied housing (after an initial decline) increases signifi-
cantly over the life cycle, highlighting the previously mentioned empty-nest syndrome.
Additionally, there is a considerable gap between the objective and subjective measures,
suggesting that many individuals with more than adequate housing space do not per-
ceive their situation as such. The figure provides initial suggestive evidence that typical
life-cycle events, such as having children in midlife or the death of a partner in later life,
influence the prevalence of overcrowding. We will address this aspect explicitly in the

following section.

SHowever, it is important to note that the figure presents only the average trends in overcrowding and
does not differentiate between age effects and potential cohort effects.
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Figure 4: Overcrowding-Age Profiles in 2022
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Notes - Data are drawn from the SOEP version 39. Individuals aged 18-75. Survey year: 2022.

4 Empirical Analysis

4.1 Model Specification

To examine the relationship between housing overcrowding and socio-economic fac-
tors, we employ two complementary empirical approaches. First, we estimate a linear

probability model. Therefore, we consider the following equation:

Yint = & + BXipt + Ks + Tt + €iy (1)

where the index iht denotes an individual i, who belongs to household #, and was
interviewed in year t. Yj;; denotes the outcome variable of interest: a binary variable

coded as one if individual i lives in an overcrowded household / at time ¢. The variable

15



Xint is a vector containing a wide range of individual-level socio-demographic, economic
and regional characteristics, which are added in a stepwise fashion in our regressions.
Specifically, regarding socio-demographic characteristics, we include gender, age and
age squared, an indicator for migration background, marital status, the number of chil-
dren, a dummy for living in a single-parent household and dummy variables for the
individual’s education (i.e., indicators for having a high-school education or a college-
level education). Concerning economic characteristics, we use a dummy for excessive
housing burden (that is, paying more 40% of household income on housing costs), the
logarithm of net household monthly income, and a dummy for being a homeowner.
To capture regional differences, we include a binary indicator for residing in an urban
area, as well as a separate dummy variable representing whether the individual lives in
a house rather than an apartment. Moreover, we include federal state fixed effects (xs)
that capture unobservable, time-invariant differences across states (Ldnder) that may
influence housing overcrowding. Such factors might include, for example, state-level
differences in preferences and attitudes regarding housing due to discrepancies in cul-
tural and institutional backgrounds as well as cross-state differences in housing market
regulations. The model also contains survey year fixed effects (7;) to account for possi-
ble trends in housing behavior. Finally, €;;,; represents a disturbance term. To account
for within-family correlation, we cluster standard errors at the household level for all
estimates.

We then complement the analysis conducted using the linear probability model with
a hazard model to better understand the dynamics of overcrowding over the life cycle.
In particular, we aim to estimate the instantaneous risk or likelihood of an individual ex-
periencing their first episode of entering or leaving overcrowding. Formally, we estimate

the following model:

RIN/OUT = (1) (6 Xins + Vine) (2)
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where the dependent variable hllé\t] /OUT is the hazard that individual i enters (or
leaves) an overcrowded household # in year t. The term A(t) represents the baseline
hazard function. This function captures the time dependence of the transition into the
state, and it is modeled using a flexible piecewise constant function. As for the hazard
function ¢, our preferred specification uses a logistic regression. Xj;; and the error term

v are defined in the same way as in Equation (1). All estimates are weighted using

survey weights.

4.2 Main Results

The estimated coefficients of the model described in Equation (1) are reported in
Table 1. We add our control variables in a stepwise fashion, starting with variables re-
flecting socio-demographic characteristics (see columns 1 to 7), followed by economic
characteristics (see columns 8 to 10), and finally regional characteristics (see columns 11
to 13). The purpose of this stepwise procedure is to first estimate the overall influence of
socio-demographic characteristics on the likelihood of housing overcrowding, and then,
in subsequent steps, to assess how these effects change as additional factors are included.
When considering all socio-demographic determinants (see column 7), we find that the
likelihood to live in an overcrowded household strongly differs by immigrant status and
household composition. Namely, being an immigrant is on average associated with a
13.8 percentage points higher likelihood to live in an overcrowded household. While
married persons are 8.5 percentage points less likely to live in overcrowded conditions,
having one more child in the household is associated with a 5 percentage points higher
likelihood of overcrowding. Moreover, individuals in single-parent households are es-
pecially at risk, with a 9.1 percentage points higher likelihood of living in overcrowded
conditions than other households (when the other socio-demographic factors are held
constant). Our results also document that education is strongly related to overcrowding:

the higher the level of education the lower is the risk of living in an overcrowded house-
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hold. For example, college graduates experience a lower probability of overcrowding by
7.6 percentage points compared to individuals with less than a high-school diploma.

Regarding gender, we initially find small differences between women and men which,
however, increase in size after adding controls such as marital status and education.
Overall, our results suggest that women are slightly less likely to live in overcrowded
households than men.

Table 1: Potential Determinants of Overcrowding — 1985-2022

@ ® ®) @ ® ©® @) ® ) (10) an 12) (13)
Dep. var.: Overcrowding Socio-demographic characteristics Economic characteristics Regional characteristics
Female -0.006**  -0.004  -0.005**  -0.005** -0.008*** -0.013*** -0.017*** -0.017*** -0.019*** -0.020** -0.020** -0.020*** -0.020***
(0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
Age -0.003*** -0.004**  0.001  -0.004*** -0.005***  -0.001 -0.001  -0.002*** -0.004*** -0.004*** -0.004*** -0.005***
(0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)
Age? -0.000 0.000  -0.000***  0.000***  0.000***  -0.000 -0.000 0.000  0.000***  0.000***  0.000***  0.000***
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Immigrant 0.152**  0.161**  0.150***  0.149***  0.138***  0.139***  0.127**  0.111** 0.111**  0.110**  0.103***
(0.007)  (0.006)  (0.006)  (0.006)  (0.006)  (0.006)  (0.006)  (0.006)  (0.006)  (0.006)  (0.006)
Married -0.070**  -0.105*** -0.086™** -0.085*** -0.086*** -0.054*** -0.044** -0.043** -0.042*** -0.039***
(0.004)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)
Children 0.055***  0.051***  0.050***  0.049***  0.053***  0.055**  0.055**  0.055**  0.057***
(0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
Single parent 0.096**  0.091***  0.091***  0.086*** 0.086***  0.086*** 0.087***  0.088***
(0.009)  (0.009)  (0.009)  (0.009)  (0.009)  (0.009)  (0.009)  (0.008)
Medium educated -0.055%**  -0.055***  -0.048*** -0.045"** -0.046™* -0.047*** -0.047***
(0.005)  (0.005)  (0.005)  (0.005)  (0.005)  (0.005)  (0.005)
High educated -0.076***  -0.077*** -0.048*** -0.050*** -0.053*** -0.056*** -0.057***
(0.006)  (0.006)  (0.006)  (0.006)  (0.006)  (0.006)  (0.006)
Excessive housing burden -0.001  -0.031*** -0.025*** -0.026™** -0.027*** -0.026***
(0.004)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)
Monthly HH income -0.085***  -0.063*** -0.063*** -0.065"** -0.061***
(0.003)  (0.003)  (0.003)  (0.003)  (0.003)
Homeownership -0.077***  -0.073*** -0.070*** -0.041***
(0.004)  (0.004)  (0.004)  (0.004)
Urban area 0.031***  0.023***
(0.005)  (0.005)
Dwelling: House -0.058***
(0.005)
Observations 550,848 550,848 550,848 550,848 550,848 550,848 550,848 550,848 550,848 550,848 550,848 550,848 550,848
R-squared 0.005 0.027 0.053 0.063 0.083 0.089 0.093 0.094 0.112 0.125 0.127 0.129 0.134
Mean of Dep. Var. 0.106 0.106 0.106 0.106 0.106 0.106 0.106 0.106 0.106 0.106 0.106 0.106 0.106
Std.Err. of Dep. Var. 0.308 0.308 0.308 0.308 0.308 0.308 0.308 0.308 0.308 0.308 0.308 0.308 0.308

Notes - Data are drawn from the SOEP version 39. Standard errors are reported in parentheses and are clustered at the household level. Individuals aged 18-64. All
specifications include year FE. In columns 11 to 13 state FE are included. All estimates are weighted using survey weights.
*Significant at 10 per cent; ** Significant at 5 per cent; ***Significant at 1 per cent.

When we also take into account economic characteristics (see columns 8 to 10), we
find that paying an excessive share of household income on housing costs is not signifi-
cantly related to housing overcrowding. This might partly be driven by the fact that not
all components of housing costs are included in our measure (see Section 3). We also

tind that even after controlling for basic demographic characteristics and migrant status,
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as well as excessive housing burden, a higher monthly household income is associated
with a lower likelihood of living in overcrowded conditions. Finally, homeownership,
too, is significantly related to housing overcrowding. Our results imply that owning
one’s apartment or house is associated with a 7.7 percentage points lower likelihood of
living in overcrowded conditions.

Finally, we include a set of regional variables in columns 11 to 13. We start with
adding state fixed effects in column 11, which leaves most coefficients largely unchanged.
This implies that controlling for state differences in overcrowding patterns does not
alter our results in any meaningful way. However, as reported in columns 12 and 13,
overcrowding appears to be related to both the type of geographic area and the type of
dwelling a household is living in. Specifically, while living in an urban area is associated
with a 3.1 percentage points higher likelihood of overcrowding, households living in a
house are 5.8 percentage points less likely to be overcrowded compared to those living
in an apartment, when all the other factors are held constant.

Overall, we find that including economic as well as regional characteristics to our
estimations does not add a lot of explanatory power to our model. This highlights
that socio-demographic factors, which are of course connected to economic and regional
characteristics, are one important determinant of overcrowding. Of particular note is our
discovery that immigrants, single parents, and families with children are disproportion-
ately impacted by overcrowding, even when accounting for variables such as education,
income, regional location, and horneownership.6 The remaining significant and large
gap between natives and migrants is indicative of ethnic discrimination in the housing
market, which has been documented in various studies within the German context (see,
for example, Diehl et al. 2013, Auspurg et al. 2017).

Our results also help to quantify the risk of overcrowding and identify high-risk

groups. For example, our results indicate that a low-skilled migrant mother with two

®In Germany, immigrants are less likely to own a home, a pattern also observed in the US context
(Luik et al. 2023).
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children, renting an apartment in an urban area, faces a high risk of experiencing over-
crowding, with a predicted probability of approximately 40.7%. In contrast, high-skilled
native-born renting women without children living in apartments face a much lower
risk of overcrowded conditions, even in urban areas, with a predicted probability of just
17.2%.” While these assessments should not be interpreted as causal, the estimates help
identify vulnerable groups at high risk of experiencing overcrowding.

In Tables B.1 to B.5 in Appendix B, we demonstrate that the results are robust to an
extensive set of sensitivity checks, such as changes to the sample, the inclusion of indi-
vidual fixed effects, as well as alternative metrics for the outcome of interest including

square meter per capita.

4.3 The Dynamics of Overcrowding

We begin our analysis by analyzing the potential determinants of transitioning into
and out of overcrowded housing. For this purpose, we estimate Equation (1) using as
the dependent variable a dummy coded as one if an individual has changed the over-
crowding status—either entering or exiting overcrowding-at least once during the sample
period. The corresponding results are reported in Table 2. As in Table 1, we proceed
in a stepwise fashion, adding to our specification first the socio-demographic covari-
ates and next the economic and regional determinants of overcrowding. The results
remain substantially unchanged with respect to the direction, magnitude, and signifi-
cance. Consistent with the results displayed in Table 1, we find that the likelihood of
being a switcher is primarily driven by socio-demographic factors such as immigrant
status, the number of children in the household, living in a single-parent household,
and the education level. In comparison, regional and economic characteristics add only

minimal explanatory power to our model.

’The calculation is based on average aged, married individuals not living in a single-parent household
that do not face an excessive housing cost burden and have an average household income, living in North
Rhine-Westphalia in 2022.
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Table 2: Potential Determinants of Being a Switcher - 1985-2022

@ @ ®) ) ©) (6) @) (8) ©) (10) (1) (12) (13)
Dep. var.: Being a switcher Socio-demographic characteristics Economic characteristics Regional characteristics
Female 0.017#*  0.021***  0.019***  0.020**  0.017**  0.012***  0.006 0.006 0.003 0.001 0.001 0.001 0.001
(0.005)  (0.005)  (0.005)  (0.005)  (0.005)  (0.005)  (0.005)  (0.005)  (0.005)  (0.005)  (0.005)  (0.005)  (0.004)
Age 0.001 -0.001  0.006***  0.001 0.000  0.006***  0.006***  0.004***  0.001 0.001 0.001 0.000
(0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)
Age? -0.000%*  -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000***
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Immigrant 0.166**  0.179***  0.167***  0.166***  0.150***  0.149***  0.133**  0.107**  0.110** 0.108**  0.101***
0.011) ~ (0.011) ~ (0.011)  (0.011)  (0.011)  (0.011)  (0.011)  (0.011)  (0.011)  (0.011)  (0.011)
Married -0.100%**  -0.139*** -0.122*** -0.121*** -0.119*** -0.076*** -0.059*** -0.060*** -0.059*** -0.056***
(0.008)  (0.008)  (0.008)  (0.008)  (0.008)  (0.008)  (0.008)  (0.008)  (0.008)  (0.008)
Children 0.061**  0.058**  0.055***  0.055***  0.059***  0.063***  0.062***  0.062**  0.064***
(0.004)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)
Single parent 0.086***  0.078***  0.078***  0.070***  0.071***  0.071**  0.072**  0.073***
(0.012)  (0.012)  (0.012)  (0.012)  (0.012)  (0.012)  (0.012)  (0.012)
Medium educated -0.080***  -0.080*** -0.070*** -0.066*** -0.068*** -0.069*** -0.069***
(0.009)  (0.009)  (0.009)  (0.009)  (0.009)  (0.009)  (0.008)
High educated -0.120%*  -0.119**  -0.080*** -0.083*** -0.089*** -0.092*** -0.092***
(0.011) ~ (0.011)  (0.011)  (0.011)  (0.011)  (0.011)  (0.011)
Excessive housing burden 0.034***  -0.008 0.002 0.004 0.002 0.003
(0.006)  (0.006)  (0.006)  (0.006)  (0.006)  (0.006)
Monthly HH income -0.116**  -0.078*** -0.076*** -0.077*** -0.073***
(0.006)  (0.006)  (0.006)  (0.006)  (0.006)
Homeownership -0.129%  -0.126™**  -0.123**  -0.091***
(0.008)  (0.008)  (0.008)  (0.009)
Urban area 0.032%*  0.024**
(0.010)  (0.010)
Dwelling: House -0.063***
(0.009)
Observations 550,848 550,848 550,848 550,848 550,848 550,848 550,848 550,848 550,848 550,848 550,848 550,848 550,848
R-squared 0.009 0.049 0.063 0.073 0.084 0.086 0.091 0.092 0.108 0.124 0.126 0.127 0.130
Mean of Dep. Var. 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292 0.292
Std.Err. of Dep. Var. 0455 0.455 0455 0455 0455 0.455 0.455 0.455 0455 0455 0455 0.455 0.455

Notes - Data are drawn from the SOEP version 39. Standard errors are reported in parentheses and are clustered at the household level. Individuals aged 18-64. All

specifications include year FE. In columns 11 to 13 state FE are included. All estimates are weighted using survey weights.

*Significant at 10 per cent; ** Significant at 5 per cent; ***Significant at 1 per cent.
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Next, we explicitly analyze the dynamics of overcrowding by showing the evolu-
tion of the hazard functions for both entering and exiting overcrowded conditions. Fig-
ure 5 illustrates the unconditional pattern of entering overcrowding for selected socio-
economic groups. In general, this figure reveals several notable differences: a) in the first
years after entering the sample, the risk of entering overcrowding among immigrants is
considerably higher compared to that among natives;® b) families with children have
significantly higher rates of entering overcrowding compared to those without children;
c) low-income, low-educated individuals, tenants as well as younger people are at higher
risk of entering overcrowding even as time passes, thereby providing further evidence
of the long-term consequences of income, education, tenant status and age structure.

In the Appendix, we further illustrate the pattern of entering overcrowded conditions
based on regional characteristics. Figure C.1 documents that in the first 15 years after
entering the sample, individuals residing in East Germany face a higher risk of entering
overcrowded conditions compared to those living in West Germany. In addition, in the
tirst 20 years after entering the sample, individuals in urban areas face a higher risk of
entering overcrowding compared to those residing in rural settings. Finally, those living
in apartments have a higher risk of entering overcrowding compared to those living in
houses.

We then estimate a discrete-time duration model for the hazards of individuals en-
tering overcrowding as well as exiting overcrowding. Thus, each equation in Model (2)
is estimated using a separate logistic hazard function. The results of this analysis are re-
ported in Tables C.1 and C.2 in the Appendix. First, we look at the determinants for the
hazard of entering overcrowding, shown in Table C.1. As in our main analysis, we follow
a stepwise approach, adding to our specification first the socio-demographic, next the

economic, and finally the regional characteristics. When looking at socio-demographic

80ne may be concerned that selection explains the convergence in housing overcrowding between
natives and immigrants. However, in the Appendix we replicate the main results including individual
fixed effects in our analysis (see column 3 of Table B.4), at least partially mitigating the concern of a
selection based on unobservable factors and a possible selective return migration.
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Figure 5: Hazard of Entering Overcrowding - by Socioeconomic Group
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aged 18-64. Survey years: 1985-2022. Figures are displayed without survey weights in order to include confidence intervals. Results

are very similar when survey weights are used.
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characteristics only (see column 7), we find that immigrants as well as individuals with
a higher number of children in the household and single parents are at a higher risk
of entering overcrowding. At the same time, married individuals have a lower risk of
entering overcrowding. These findings are robust to the inclusion of economic character-
istics. A higher monthly income and homeownership lead to a reduction in the hazard of
entering overcrowding (see column 10). When we consider the regional characteristics,
we find that also living in apartments is associated with a higher risk of entering over-
crowding, while residing in urban areas shows no significant association (see column
13). To see if the determinants for entering and leaving overcrowding are symmetri-
cal, in Table C.2 in the Appendix we analyze the hazard rate of leaving overcrowding.
Our estimation results regarding entering and leaving are fairly symmetrical, except for
homeownership, which is associated with a lower likelihood of leaving overcrowding.
Overall, the findings from the hazard model are in line with our main results (see Table

1.

5 Conclusions

Our study shows that housing overcrowding is a multifaceted issue that does not af-
fect all individuals and households equally. The risk of living in an overcrowded house-
hold varies markedly depending on socio-demographic and economic factors, including
place of birth, marital status, the number of children, education level, and income. Fam-
ilies with children, low income, and a migration background are among the groups at
the highest risk of living in overcrowded conditions, even after accounting for regional
factors. In contrast, high-skilled individuals without a migration background or chil-
dren are much less likely to experience overcrowded housing. Furthermore, the hazard
analysis has shown that socio-demographic changes, such as having children or changes

in marital status, are key factors influencing the transition into overcrowded housing
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conditions. A similar pattern applies to the transition out of overcrowding.

Our analysis also reveals that significantly more people in Germany live in under-
occupied than in overcrowded households. This suggests a considerable potential for
improving housing efficiency through the reallocation of existing housing and living
resources, without the need for new, carbon-emitting construction. Policy-makers could
address this in different ways. One possible solution is to offer incentives to specific
groups, such as elderly individuals living in under-occupied housing, to exchange their
large apartments with families currently living in overcrowded conditions. Moreover,
policy-makers should take into account the unequal distribution of overcrowding along
socio-demographic and economic factors and explicitly target high-risk groups when

designing new housing policies aimed at reducing the extent of overcrowding.
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Appendix A: Descriptive Statistics

Figure A.1: Percent Under- and Overcrowded Population in the EU 2022
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Figure A.2: Share of Different Housing Conditions in 2022 — Urban Areas
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Figure A.3: Share of Different Housing Conditions in 2022 — Rural Areas
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Figure A.4: Analysis of housing topic salience in German main newspapers
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OR Immobilienpreis* OR Wohnungsleerstand)’ and scarcity-related articles by a search of (*Mangel OR zu wenig gebaut OR zu wenig
Raum OR zu wenig Wohnung* gebaut OR zu wenig Wohnraum OR zu wenig giinstigen Wohnraum OR Wohnraumknappheit OR
beengt* OR tiberfiillt* OR tiberbeleg*) BUT NOT (Méngel)
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Table A.1: Descriptive Statistics

Full Sample

Mean Std. dev.
Overcrowding 0.11 0.31
Overcrowding (a bit/much too small) 0.18 0.39
Underoccupation 0.33 0.47
Underoccupation (a bit/much too big)  0.11 0.31
Switcher 0.29 0.45
Square meters per capita 42.33 23.21
Female 0.49 0.50
Age 42.01 13.17
Married 0.53 0.50
Immigrant 0.13 0.33
Number of children 0.54 0.89
Single parent 0.07 0.26
Medium educated 0.65 0.48
High educated 0.18 0.38
Housing burden 21.61 18.14
Excessive housing burden 0.11 0.31
Monthly HH income 3195.87  2050.16
Homeownership 0.46 0.50
Urban area 0.69 0.46
Dwelling: House 0.52 0.50
Observations 550,848

Note: Overcrowding is defined following the measure used by Eurostat (for an explanation, see Section 3). For the subjec-
tive measure (overcrowding (a bit/much too small)), respondents in the SOEP are asked to evaluate the size of their apartment.
Similarly, Underoccupation is defined following the measure used by Eurostat (for an explanation, see Section 3), and Underoc-
cupation (a bit/much too big) corresponds to the subjective evaluation of the apartment size by SOEP respondents. Switcher is
a dummy coded as one if an individual has changed the overcrowding status —either entering or exiting overcrowding— at
least once during the sample period. For Square meters per capita, we consider the housing unit’s size in square meters divided
by the number of persons living in the household. The variable Immigrant refers to first-generation immigrants and therefore
takes the value 1 if an individual was born outside of Germany. Children refers to the number of individuals aged younger
than 18 that are currently living in the household. Single parent is a categorical variable taking the value 1 for persons in
our sample that are part of a single-parent household. An individual is considered Medium educated if they hold a middle
vocational degree, a vocational degree and Abitur, or a higher vocational degree. They are considered High educated if they
have a higher educational degree. Housing burden is defined according to the Eurostat measure, as explained in Section 3.
Excessive housing burden is a categorical variable that equals 1 if a household spends more than 40% of its available income on
housing costs. As a measure of Monthly HH income, we use the current monthly net household income. Homeownership is a
categorical variable that takes the value 1 if the dwelling is owned by the household (including those with a mortgage) and
0 otherwise. Urban area indicates whether a household is living in a predominantly urban area. Finally, Dwelling: House is a
binary variable that takes the value 1 if the household is living in a house instead of an apartment. Individuals aged 18-64.

Approximately 11% of the sample reports living in overcrowded households, and
18% believes their accommodation is a bit or much too small. The average number of
squared meters is 42 and the average household monthly income is approximately 3,195
euros. Approximately 11% of the sample suffers an excessive housing-cost burden, i.e.,
individuals spend more than 40% of their income on housing. The average age of the
sample is 42 years old, approximately 53% are married, and approximately 13% are
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foreign-born. Approximately 46% of the sample are home-owners, 65% have received a
high school education, and about 18% have obtained a college degree. On average, 69%
of the sample resides in a urban area, close to 7% is part of a single-parent household,
and about 52% lives in a house.
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Appendix B: Robustness Checks

We begin by assessing the robustness of our main results to the use of different
samples. Since there have been a number of substantial changes to the SOEP since its
beginning—especially the inclusion of households from former East Germany in 1990-we
restrict the observation period to 2000-2022. As shown in column 2 of Table B.1, this does
not substantially change any of our coefficients. To check whether our main findings are
driven by households that switch into or out of overcrowding over the period 1985-2022,
we divide the sample into two groups: individuals who changed their overcrowding
status (see column 3 of Table B.1); and individuals who did not experience any change
(see column 4 of Table B.1). Overall, we find that, although some coefficients differ in
magnitude, the results remain largely consistent with the benchmark specification (see
Table 1). When limiting our sample to individuals residing in urban areas (see column
5), we find that the coefficients are more pronounced than for those living in rural areas
(see column 6). Similarly, the coefficients are of a higher magnitude when focusing on
persons living for rent (see column 7) compared to homeowners (see column 8). These
tindings are consistent to those from our main analysis (see Table 1).

The same holds true when running separate regressions by age groups (see Table B.2)
and time periods (see Table B.3).
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Table B.1: Alternative Sample Specifications

) @ ®) @ ) (6) @ ®
Dep. var.: Overcrowding  Benchmark 2000-2022 Switchers Non-Switchers Urban Areas Rural Areas Tenants Homeowners
Female -0.020%*  -0.018**  -0.047*** -0.011%* -0.025*** -0.010**  -0.036%** -0.005***
(0.002) (0.003) (0.006) (0.002) (0.003) (0.003) (0.004) (0.002)
Age -0.005***  -0.005***  -0.005*** -0.002*** -0.005%** -0.004***  -0.008*** -0.002**
(0.001) (0.001) (0.002) (0.001) (0.001) (0.001) (0.001) (0.001)
Age? 0.000%** 0.000*** 0.000 0.000*** 0.000%** 0.000** 0.000*** 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Immigrant 0.103*** 0.085***  0.093*** 0.082%** 0.110*** 0.065*** 0.128*** 0.037%**
(0.006) (0.007) (0.011) (0.006) (0.007) (0.012) (0.007) (0.009)
Married -0.039***  -0.023**  -0.047*** -0.027+** -0.045*** -0.030**  -0.076%** -0.013***
(0.004) (0.004) (0.010) (0.003) (0.005) (0.006) (0.005) (0.004)
Children 0.057*** 0.045***  0.069*** 0.028*** 0.062*** 0.046*** 0.088*** 0.027+**
(0.002) (0.002) (0.004) (0.002) (0.003) (0.003) (0.003) (0.003)
Single parent 0.088*** 0.097%**  0.124*** 0.028*** 0.093*** 0.074*** 0.102%** 0.025**
(0.008) (0.010) (0.013) (0.007) (0.010) (0.013) (0.011) (0.011)
Medium educated -0.047%*  -0.049***  -0.041*** -0.028*** -0.051*** -0.034***  -0.054*** -0.029%**
(0.005) (0.006) (0.009) (0.004) (0.006) (0.007) (0.006) (0.006)
High educated -0.057***  -0.058**  -0.053*** -0.035*** -0.064*** -0.041%*  -0.061*** -0.046%**
(0.006) (0.007) (0.013) (0.005) (0.007) (0.008) (0.008) (0.007)
Excessive housing burden ~ -0.026***  -0.025***  -0.068*** -0.006* -0.029*** -0.025**  -0.055*** -0.008
(0.004) (0.004) (0.009) (0.003) (0.005) (0.005) (0.006) (0.005)
Monthly HH income -0.061%*  -0.067***  -0.082*** -0.031%** -0.068*** -0.042%*  -0.095*** -0.009**
(0.003) (0.004) (0.008) (0.003) (0.004) (0.005) (0.005) (0.003)
Homeownership -0.041**  -0.031**  -0.060*** -0.012%** -0.044*** -0.036***
(0.004) (0.005) (0.012) (0.003) (0.006) (0.007)
Urban area 0.023*** 0.027+** 0.028** 0.014*** 0.049%** -0.003
(0.005) (0.005) (0.011) (0.003) (0.007) (0.005)
Dwelling: House -0.058**  -0.055**  -0.076** -0.032+** -0.067+** -0.036**  -0.057+** -0.066%**
(0.005) (0.006) (0.011) (0.003) (0.006) (0.008) (0.006) (0.009)
Observations 550,848 420,078 166,619 384,229 366,613 184,235 296,429 251,270
R-squared 0.134 0.129 0.103 0.100 0.146 0.098 0.136 0.052
Mean of Dep. Var. 0.106 0.106 0.106 0.106 0.106 0.106 0.106 0.106
Std.Err. of Dep. Var. 0.308 0.308 0.308 0.308 0.308 0.308 0.308 0.308

Notes - Data are drawn from the SOEP version 39. Standard errors are reported in parentheses and are clustered at the household level. Individuals aged 18-64. All
specifications include year FE, and state FE. All estimates are weighted using survey weights.

*Significant at 10 per cent; **Significant at 5 per cent; ***Significant at 1 per cent.
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Table B.2: Different Age Groups

1) 2) 3) “ ®) (6) ) ®) ) (10)
Dep. var.: Overcrowding  Benchmark  18-25 26-30 31-35 36-40 41-45 46-50 51-55 56-60 61-64
Female -0.020***  -0.025*** -0.021*** -0.012** 0.005 -0.006  -0.019*** -0.028*** -0.026*** -0.024***
(0.002) (0.006) (0.007) (0.005) (0.005) (0.005) (0.005) (0.005) (0.004) (0.005)
Age -0.005***
(0.001)
Age? 0.000%**
(0.000)
Immigrant 0.103*** 0.143***  0.102**  0.110*** 0.113***  0.140** 0.135***  0.087***  0.054***  0.029***
(0.006) (0.015) (0.014) (0.011) (0.011) (0.013) (0.012) (0.011) (0.009) (0.010)
Married -0.039**  -0.178*** -0.097*** -0.060*** -0.045***  -0.007  -0.025*** -0.039*** -0.049*** -0.045***
(0.004) (0.013) (0.008) (0.008) (0.008) (0.008) (0.007) (0.007) (0.006) (0.006)
Children 0.057*** 0.117**  0.061***  0.055***  0.058**  0.049*** 0.050*** 0.072*** 0.089*** 0.077***
(0.002) (0.005) (0.005) (0.004) (0.003) (0.003) (0.004) (0.005) (0.009) (0.013)
Single parent 0.088*** 0.072**  0.081***  0.090***  0.051** 0.083*** 0.097*** 0.080**  0.040***  0.042**
(0.008) (0.012) (0.018) (0.018) (0.015) (0.014) (0.013) (0.016) (0.015) (0.018)
Medium educated -0.047**  -0.018** -0.045*** -0.068*** -0.117*** -0.087*** -0.056*** -0.047*** -0.015** -0.015**
(0.005) (0.006) (0.013) (0.013) (0.014) (0.013) (0.011) (0.009) (0.008) (0.008)
High educated -0.057*** -0.017 -0.021  -0.051***  -0.132** -0.123*** -0.094*** -0.058*** -0.024*** -0.015*
(0.006) (0.015) (0.015) (0.015) (0.015) (0.014) (0.012) (0.011) (0.008) (0.009)
Excessive housing burden ~ -0.026***  -0.029**  -0.016* -0.021*** -0.035*** -0.049*** -0.030*** -0.032*** -0.018" -0.018***
(0.004) (0.008) (0.009) (0.008) (0.010) (0.008) (0.008) (0.008) (0.008) (0.007)
Monthly HH income -0.061***  -0.088*** -0.121*** -0.102** -0.084*** -0.065*** -0.032*** -0.035*** -0.017*** -0.021**
(0.003) (0.007) (0.008) (0.008) (0.008) (0.008) (0.007) (0.006) (0.005) (0.005)
Homeownership -0.041***  -0.090**  -0.023** -0.039*** -0.058*** -0.059*** -0.035*** -0.035"** -0.028*** -0.019***
(0.004) (0.011) (0.009) (0.007) (0.008) (0.009) (0.008) (0.006) (0.005) (0.005)
Urban area 0.023*** 0.026***  0.030***  0.029***  0.025***  0.021**  0.020***  0.022***  0.013** 0.010
(0.005) (0.009) (0.010) (0.009) (0.009) (0.008) (0.007) (0.007) (0.006) (0.007)
Dwelling: House -0.058**  -0.115*** -0.056*** -0.050*** -0.075*** -0.073*** -0.056*** -0.032*** -0.023*** -0.018***
(0.005) (0.011) (0.009) (0.008) (0.008) (0.010) (0.008) (0.007) (0.006) (0.006)
Observations 550,848 80,605 49,928 58,652 66,439 70,028 68,999 62,224 54,493 39,480
R-squared 0.134 0.174 0.122 0.138 0.163 0.149 0.123 0.118 0.089 0.072
Mean of Dep. Var. 0.106 0.187 0.140 0.115 0.127 0.121 0.0900 0.0670 0.0442 0.0322
Std.Err. of Dep. Var. 0.308 0.390 0.347 0.319 0.333 0.326 0.286 0.250 0.205 0.176

Notes - Data are drawn from the SOEP version 39. Standard errors are reported in parentheses and are clustered at the household level. Individuals aged 18-64. Column 1

includes year FE, and state FE. Columns 2-10 include year FE and state FE. All estimates are weighted using survey weights.

*Significant at 10 per cent; **Significant at 5 per cent; ***Significant at 1 per cent.
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Table B.3: Different Time Periods

1) ) 3) 4) ®)
Dep. var.: Overcrowding  Benchmark 1985-1989 1990-2000 2001-2010 2011-2022
Female -0.021*** -0.017#**  -0.026**  -0.019***  -0.017***
(0.002) (0.006) (0.004) (0.003) (0.003)
Age -0.005*** 0.001 -0.004***  -0.004***  -0.007***
(0.001) (0.002) (0.001) (0.001) (0.001)
Age? 0.000*** -0.000 0.000 0.000** 0.000%**
(0.000) (0.000) (0.000) (0.000) (0.000)
Immigrant 0.099*** 0.181*** 0.128*** 0.079*** 0.088***
(0.006) (0.016) (0.012) (0.012) (0.007)
Married -0.034*** -0.125%**  -0.048***  -0.029***  -0.019***
(0.004) (0.011) (0.008) (0.005) (0.005)
Children 0.057*** 0.077*** 0.072%** 0.043*** 0.046***
(0.002) (0.006) (0.005) (0.003) (0.003)
Single parent 0.089*** 0.025 0.092*** 0.108*** 0.088***
(0.008) (0.026) (0.015) (0.014) (0.011)
Medium educated -0.051*** -0.045%**  -0.049***  -0.045***  -0.053***
(0.005) (0.009) (0.007) (0.008) (0.008)
High educated -0.063*** -0.068***  -0.060***  -0.052***  -0.063***
(0.006) (0.014) (0.011) (0.010) (0.009)
Excessive housing burden ~ -0.027*** -0.027**  -0.025***  -0.030"**  -0.019***
(0.004) (0.011) (0.009) (0.006) (0.005)
Monthly HH income -0.062*** -0.037#**  -0.058***  -0.063***  -0.066***
(0.003) (0.010) (0.007) (0.006) (0.005)
Homeownership -0.041*** -0.058***  -0.059***  -0.023***  -0.036***
(0.004) (0.011) (0.008) (0.007) (0.006)
Urban area 0.025%** 0.009 0.019** 0.031*** 0.024***
(0.005) (0.013) (0.008) (0.007) (0.006)
Dwelling: House -0.058*** -0.063***  -0.060***  -0.055***  -0.056***
(0.005) (0.011) (0.009) (0.008) (0.007)
Observations 550,848 38,364 109,389 153,127 249,968
R-squared 0.130 0.151 0.142 0.118 0.137
Mean of Dep. Var. 0.106 0.128 0.129 0.0908 0.0931
Std.Err. of Dep. Var. 0.308 0.334 0.336 0.287 0.291

Notes - Data are drawn from the SOEP version 38. Standard errors are reported in parentheses and are clustered at the household level. Individuals aged 18-64. Column 1
includes year FE, and state FE. Columns 2-10 include state FE. Note that during the time period covered in column 2 (1985-1989), East Germany was not yet included in the
SOEP. All estimates are weighted using survey weights.

*Significant at 10 per cent; **Significant at 5 per cent; ***Significant at 1 per cent.

We further probe the robustness of the results by modifying the model specification.
To account for the dynamic nature of household income, in column 2 of Table B.4 we
re-estimate our baseline specification using one-year lagged monthly household income
among the set of control variables. This change has very little effect on our results. In
order to rule out that the results are driven by unobserved time-invariant heterogeneity,
we test the robustness of our analysis to the inclusion of individual fixed effects in Model
(1) (see column 3 of Table B.4). Compared to our benchmark specification, the coefficient
on household income remains negative and significantly related to overcrowding; how-
ever, its magnitude becomes much smaller when individual fixed effects are included.
In addition, the coefficient on living in an urban area is close to zero and no longer sig-
nificant. However, our findings still indicate that socio-demographic factors account for
the majority of the variation in overcrowding. Finally, in column 4 of Table B.4 we show
that our results are unchanged to using sampling weights in our analysis.
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Table B.4: Alternative Model Specifications

(1) ) 3)
Dep. var.: Overcrowding Benchmark Lagged HH Income Individual Fixed Effects
Female -0.020%** -0.020%**
(0.002) (0.002)
Age -0.005%** -0.005%**
(0.001) (0.001)
Age? 0.000*** 0.000***
(0.000) (0.000)
Immigrant 0.103*** 0.106***
(0.006) (0.006)
Married -0.039*** -0.045%** -0.030%**
(0.004) (0.004) (0.005)
Children 0.057*** 0.056*** 0.033***
(0.002) (0.002) (0.003)
Single parent 0.088*** 0.090*** 0.098***
(0.008) (0.008) (0.009)
Medium educated -0.047*** -0.048*** -0.015**
(0.005) (0.005) (0.005)
High educated -0.057*** -0.064*** -0.030%**
(0.006) (0.006) (0.011)
Excessive housing burden  -0.026*** -0.016*** -0.020***
(0.004) (0.004) (0.003)
Monthly HH income -0.061%* -0.045%* -0.026**
(0.003) (0.003) (0.003)
Homeownership -0.041%** -0.047%** -0.042***
(0.004) (0.004) (0.005)
Urban area 0.023*** 0.021*** 0.011
(0.005) (0.005) (0.011)
Dwelling: House -0.058*** -0.060%** -0.043%**
(0.005) (0.005) (0.006)
Observations 550,848 550,848 530,470
R-squared 0.134 0.130 0.601
Mean of Dep. Var. 0.106 0.106 0.106
Std.Err. of Dep. Var. 0.308 0.308 0.308

Notes - Data are drawn from the SOEP version 39. Standard errors are reported in parentheses and are clustered at the household level. Individuals aged 18-64. All
specifications include year FE and state FE. All estimates are weighted using survey weights.

*Significant at 10 per cent; **Significant at 5 per cent; ***Significant at 1 per cent.
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In Table B.5, we explore alternative outcomes, starting with the duration of over-
crowding, given its potential to be a temporary phenomenon (see column 2). In gen-
eral, our results are in line with those of our main analysis. Factors that influence the
likelihood of experiencing overcrowding are also linked to spending more years in over-
crowded housing conditions. Since the Eurostat overcrowding measure considers only
rooms and not the square meter size of a dwelling, our results could theoretically be
driven by changes in the number of rooms that do not affect the square meter size. To
control for this, we use a household’s square meters per person as an alternative outcome
in column 3 of Table B.5. Our results are largely in line with the previous findings: Vari-
ables associated with a higher likelihood of overcrowding in our main analysis are now
linked to a lower dwelling size per capita. The only exception is marital status, which
is negatively associated with overcrowding but also negatively correlated with square
meters per person. This may be explained by the fact that the Eurostat measure does not
consider couples sharing a single bedroom as overcrowded. Therefore, moving from a
studio apartment or flatshare into a new apartment with a spouse can result in no longer
being classified as overcrowded, even if the square meter size per capita decreases. The
finding that paying an excessive share of household income on housing costs is related
to a lower square meter size per person is a bit surprising. As in our main analysis, this
could partly be driven by the fact that not all components of housing costs are included
in our measure (see Section 3).
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Table B.5: Alternative Outcomes

@ @ ©)
Dep. var.: Overcrowding Benchmark Duration of Overcrowding Square Meters per Person
Female -0.020%** -0.095%** 0.029***
(0.002) (0.022) (0.003)
Age -0.005*** 0.117*** 0.026***
(0.001) (0.006) (0.001)
Age? 0.000%** -0.001*** -0.000%**
(0.000) (0.000) (0.000)
Immigrant 0.103*** 0.438*** -0.162*
(0.006) (0.036) (0.007)
Married -0.039*** -0.291*** -0.246***
(0.004) (0.031) (0.006)
Children 0.057*** 0.374*** -0.198***
(0.002) (0.013) (0.003)
Single parent 0.088*** 0.404*** -0.123***
(0.008) (0.050) (0.008)
Medium educated -0.047%** -0.343%** 0.109***
(0.005) (0.033) (0.005)
High educated -0.057*** -0.540%** 0.236***
(0.006) (0.040) (0.008)
Excessive housing burden  -0.026*** -0.449*** 0.143***
(0.004) (0.036) (0.005)
Monthly HH income -0.061*** -0.504*** -0.017***
(0.003) (0.027) (0.005)
Homeownership -0.041%* -0.224%* 0.133***
(0.004) (0.029) (0.007)
Urban area 0.023*** 0.219*** -0.025%**
(0.005) (0.029) (0.007)
Dwelling: House -0.058*** -0.430%** 0.142%**
(0.005) (0.031) (0.007)
Observations 550,848 86,264 550,386
R-squared 0.134 0.102 0.429
Mean of Dep. Var. 0.106 0.812 42.33
Std.Err. of Dep. Var. 0.308 2244 23.21

Notes - Data are drawn from the SOEP version 39. Standard errors are reported in parentheses and are clustered at the household level. Individuals aged 18-64. All
specifications include state FE. Columns 1 and 3 also include survey year fixed effects. All estimates are weighted using survey weights.

*Significant at 10 per cent; **Significant at 5 per cent; ***Significant at 1 per cent.
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Appendix C: Additional Evidence from Hazard Models

Figure C.1: Hazard of Entering Overcrowding - by Regional Characteristics
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Notes - Data are drawn from the SOEP version 39. Each figure shows the unconditional pattern of entering overcrowding. Individuals
aged 18-64. Survey years: 1985-2022. Figures are displayed without survey weights in order to include confidence intervals. Results
are very similar when survey weights are used.

42



Table C.1: Potential Determinants of the Hazard of Entering Overcrowding - 1985-2022

@ @ ®G) @ ©) (6) @ (8) ©) (10) an 12) (13)
Dep. var.: Hazard of entering overcrowding Socio-demographic characteristics Economic characteristics Regional characteristics
Female 0.126**  0.158**  0.143**  0.162**  0.122***  0.092**  0.087***  0.084**  0.062* 0.040 0.040 0.039 0.037
0.031)  (0.031)  (0.031)  (0.032)  (0.032)  (0.032)  (0.032)  (0.032)  (0.032)  (0.032)  (0.032)  (0.032)  (0.032)
Age 0.075***  0.058**  0.084***  0.043**  0.038"** 0.073** 0.071***  0.041**  0.009 0.011 0.011 0.009
(0.013)  (0.013)  (0.014)  (0.013)  (0.013)  (0.015)  (0.015)  (0.015)  (0.014)  (0.014)  (0.014)  (0.014)
Age? -0.002**  -0.001*** -0.002*** -0.001*** -0.001*** -0.001** -0.001*** -0.001** -0.001*** -0.001** -0.001*** -0.001***
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Immigrant 0.784**  0.818"**  0.781**  0.781***  0.752** 0.758***  0.691***  0.569***  0.592***  0.589***  0.568***
(0.057)  (0.058)  (0.058)  (0.058)  (0.059)  (0.059)  (0.059)  (0.059)  (0.060)  (0.060)  (0.061)
Married -0.308***  -0.689%** -0.568*** -0.574*** -0.580*** -0.435"** -0.380*"* -0.376*** -0.376"* -0.369***
(0.056)  (0.063)  (0.066)  (0.066)  (0.066)  (0.067)  (0.065)  (0.065)  (0.065)  (0.065)
Children 0.421%%*  0.402***  0.386™*  0.387*** 0438  0.470** 0471**  0.473**  0.483***
(0.024)  (0.025)  (0.025)  (0.025)  (0.025)  (0.025)  (0.025)  (0.025)  (0.025)
Single parent 0457%* 04274 0414 0.309***  0.301**  0.308"**  0.310"**  0.313**
(0.069)  (0.069)  (0.069)  (0.070)  (0.071)  (0.071)  (0.071)  (0.071)
Medium educated -0.284%% 02040 -0.2410 -0.214% -0.229%*  -0.231**  -0.232***
(0.055)  (0.054)  (0.054)  (0.054)  (0.054)  (0.054)  (0.054)
High educated -0.510%%*  -0.524***  -0.306™** -0.324*** -0.367** -0.376"** -0.388***
(0.080)  (0.080)  (0.079)  (0.079)  (0.080)  (0.080)  (0.079)
Excessive housing cost 0.141** -0.085 -0.042 -0.034 -0.039 -0.044
(0.065)  (0.068)  (0.069)  (0.069)  (0.069)  (0.069)
Monthly HH income -0.6417*  -0.446**  -0.4417*  -0.445%*  -0.436™**
(0.046)  (0.049)  (0.049)  (0.049)  (0.050)
Homeownership -0.755%*  -0.737***  -0.727***  -0.633***
(0.057)  (0.058)  (0.058)  (0.070)
Urban area 0.117* 0.096
0.062)  (0.062)
Dwelling: House -0.183**
(0.066)
Observations 404,957 404,957 404,957 404,957 404957 404957 404,957 404,957 404,957 404,957 404,957 404,957 404,957
Mean of Dep. Var. 0.0142  0.0142 0.0142 0.0142 0.0142 0.0142 0.0142 0.0142 0.0142 0.0142 0.0142 0.0142 0.0142
Std.Err. of Dep. Var. 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118

Notes - Data are drawn from the SOEP version 39. Logit estimations; average marginal effects reported. Standard errors are reported in parentheses and are clustered at the
household level. Individuals aged 18-64. In columns 11 to 13 state FE are included. All estimates are weighted using survey weights.
*Significant at 10 per cent; ** Significant at 5 per cent; ***Significant at 1 per cent.
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Table C.2: Potential Determinants of the Hazard of Leaving Overcrowding - 1985-2022

Dep. var.: Hazard of leaving overcrowding

(Y]

@

(©)]

4

(5)

(6)

Socio-demographic characteristics

@

®)

©)

(10)

Economic characteristics

Female
Age
Age?

Immigrant

Married

Children

Single parent

Medium educated

High educated

Excessive housing burden
Monthly HH income
Homeownership

Urban area

Dwelling: House
Observations

Mean of Dep. Var.
Std.Err. of Dep. Var.

0.212%%
(0.039)

47,203
0.150
0.357

0.199**
(0.039)
0.044*4
(0.011)
-0.001%**
(0.000)

47,203
0.150
0.357

0.200*
(0.039)
0.051%
(0.012)
-0.001%**
(0.000)
0.235%
(0.056)

47,203
0.150
0.357

0.196**
(0.038)
0.027+*
(0.013)

-0.001%+
(0.000)

-0.304**
(0.058)

0.311%+
(0.061)

47,203
0.150
0.357

0.226**
(0.039)
0.034%%
(0.013)
0001+
(0.000)
-0.253+%
(0.057)
0.506**
(0.066)
0.194%%
(0.026)

47,203
0.150
0.357

0.207***
(0.038)
0.034
(0.013)
0001+
(0.000)
-0.252%+
(0.057)
0.554*
(0.070)
-0.202%%
(0.026)
0.142*
(0.071)

47,165
0.150
0.357

0.215%*
(0.039)
0.016
(0.013)
-0.000*+
(0.000)
-0.230%+
(0.058)
0.574%*
(0.070)
-0.190%*+
(0.027)
0.160*
0.071)
0147+
(0.051)
0.266*+*
(0.083)

47,165
0.150
0.357

0.220%+*
(0.039)
0.018
0.013)
-0.000%**
(0.000)
-0.233%*+
(0.059)
0.570%+*
0.071)
-0.193%*+
0.027)
0167+
0.071)
0.156%*
(0.051)
0290+
(0.084)
-0.245%%+
(0.089)

47,165
0.150
0.357

02274+
(0.039)
0.033*
(0.014)
0.001%*
(0.000)
0.216%*
(0.059)
0.464%+*
0.073)
0.214%%
0.027)
0.180*
0.072)
0.150%+*
(0.051)
0.266%*
(0.083)
0.115
0.092)
0267+
(0.056)

47,165
0.150
0.357

0.229%++
(0.038)
0.033*
(0.014)
0.001%*
(0.000)
0.230%*
(0.060)
0.470%+*
0.073)
0.214%%
(0.027)
0.180%
0.072)
0153+
(0.051)
0.266%*

(0.088)

47,165
0.150
0.357

() (12) (13)
Regional characteristics
0.225%**  0.225%*  (.229***
(0.038)  (0.038)  (0.038)
0.037***  0.038**  0.041***
(0.014)  (0.014)  (0.014)
-0.001*** -0.001***  -0.001***
(0.000)  (0.000)  (0.000)
-0.202%*  -0.198***  -0.182***
(0.061)  (0.061)  (0.061)
0433 0.424**  0.409"
(0.073)  (0.073)  (0.072)
-0.218***  -0.221%**  -0.230***
0.027)  (0.027)  (0.027)
0.180**  0.173**  0.176**
0.072)  (0.072)  (0.072)
0.152***  0.154***  0.150***
(0.051)  (0.051)  (0.051)
0277 0.291**  0.292***
(0.085)  (0.084)  (0.084)
-0.098 -0.092 -0.092
0.092)  (0.092)  (0.092)
0.290***  0.295**  (.288***
(0.057)  (0.057)  (0.057)
-0.064 -0.102 -0.222%*
(0.087)  (0.088)  (0.098)

-0.226**  -0.169**
(0.076)  (0.077)
0.275%*
(0.078)
47,165 47,165 47,165
0.150 0.150 0.150
0.357 0.357 0.357

Notes - Data are drawn from the SOEP version 39. Logit estimations; average marginal effects reported. Standard errors are reported in parentheses and are clustered at the
household level. Individuals aged 18-64. In columns 11 to 13 state FE are included. All estimates are weighted using survey weights.

*Significant at 10 per cent; ** Significant at 5 per cent; ***Significant at 1 per cent.
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