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Introduction
The housing affordability crisis has gained much attention in recent years, as an increasing
number of households are unable to find adequate, affordable housing in cities, and have be-
come severely cost-burdened. In political science, a growing body of literature is concerned
with the causes and consequences of this growing inequality in the housing market, examining
both the political and institutional drivers of declining affordability, and how housing burden
translates into preference formation and political attitudes. So far, much of this debate centers
on the ratio between household income and rental prices as the sole determinant of housing
burden, with households considered to be burdened by housing costs when spending on rent
exceeds a set percentage of household income. We expand on this literature by focusing on
one previously understudied component of total housing costs, household energy burden. In-
creases in the cost of energy increase the total housing burden placed on households, and can
have a negative effect on housing affordability even if rental prices stay stagnant. Employing
an instrumental variable design, this paper examines the role of energy poverty in shaping per-
ceptions of the housing market, and citizen’s satisfaction with democracy (SWD) in Germany.
We exploit granular data on local energy prices as the instrument and draw county-level mi-
cro data on household expenditures and characteristics from the German socioeconomic panel
to assess 1) whether an increase in energy burden drives household’s perceived housing bur-
den, and 2) whether an increase in household energy burden decreases people’s satisfaction
with democracy. In line with our expectations, our results suggest that rising energy prices
contribute to increased perceptions of being housing burdened for large sections of our sam-
ple. Moreover, we find support for the hypothesis that increased energy burden drives down
individuals’ satisfaction with democracy. We make two contributions to the literature. First,
by centering the consequences of household energy burden, we contribute to existing lines of
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research investigating the relationship between perceptions of economic well-being and satis-
faction with democracy for the specific context of energy markets. Second, leveraging a causal
design, we are able to disentangle the effect of energy price from other drivers of household
housing burden. This allows for a more nuanced discussion of potential policy interventions
in the context of affordability. The political implications of rising energy prices explored in
this analysis are likely to become increasingly relevant in the future, as governments tackle the
challenge of designing socially just energy transition policies.

Housing and Energy in Germany
Across most advanced democracies, the issue of housing has increasingly garnered attention
from scholars and policymakers alike. Rent and mortgage payments constitute a high bud-
getary priority for households (Haffner and Boumeester, 2015), and rising costs – driven by a
number of political and institutional factors – have made housing, particularly in urban centers,
increasingly unaffordable for large sections of the population. Declining housing affordability
has important political consequences. Research suggests that price anxiety decreases support
for housing development (Hankinson, 2018; Hager, Hilbig and Vief, 2022) and support for
redistribution (Ansell and Cansunar, 2021), while increasing support for radical right parties
(Abou-Chadi, Cohen and Kurer, 2023) and fueling political discontent (Larsen et al., 2019).

In studying how energy prices translate into perceived housing burden and shape political at-
titudes, specifically, satisfaction with democracy, this study focuses on Germany. This is pro-
ductive for a number of reasons. For one, the structure of Germany’s housing market likely
exposes a large share of residents to volatility. Germany has a high proportion of renter house-
holds,3 with 58 percent of households renting compared to a 30 percent average in the European
Union. Ownership rates differ significantly across space, ranging from 16% in Berlin to 60.1%
in Saarland. On average, renter households in Germany spend 27.8% of their income on hous-
ing (excluding energy costs), which again differs across space. In addition to regional variation,
there is variation in housing costs between rural and urban areas. In 2022, households in mid-
sized to large cities paid an average rental price(exclusive of heating costs) at 30% above what
households in small towns and rural areas paid. In recent years, Germany has seen increasing
pressure in the country’s housing market, with rising rents, a diminishing supply of afford-
able housing, and political contestation over the feasibility of state intervention in the housing
market. According to the Federal Statistical Office, 10.7% of the population was considered
overburdened by rent4 in 2021, and 10.5% of the population lived in overcrowded dwelling,
meaning that the number of available rooms is too small for the number of persons residing

3Data on the German housing market comes from the German Federal Statistical Office https://www.
destatis.de/EN/Home/_node.html

4Households are regarded as overburdened if their housing cost burden (including all housing expenses) ex-
ceeds 40% of household disposable income
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in it. In addition, Germany’s energy market is characterized by a complex market-state rela-
tionship, relatively high prices,5 and significant regional variation, allowing us to both spatial
and temporal price changes in our analysis. When costs for energy are too high relative to in-
come, the literature uses the term energy burden, or energy poverty (Haffner and Boumeester,
2015). To date, the issue of energy poverty is largely neglected in the political science litera-
ture (with Voeten (2023) and Haffner and Boumeester (2015) offering important exceptions)).
While considerably lower than spending on rent or mortgages, household spending on energy
is a fixed, inelastic expense, and can push the sum of a household’s total housing expenses into
the realm of unaffordability (Haffner and Boumeester, 2015). Research in economics provides
important insights into the prevalence and extent of energy poverty in the US (Teller-Elsberg
et al., 2016; Bednar and Reames, 2020), within European countries (Meyer et al., 2018; Aris-
tondo and Onaindia, 2018; Karpinska and Śmiech, 2020), and across the EU (Thomson and
Snell, 2013; Bouzarovski and Tirado Herrero, 2017; Recalde et al., 2019), as well as studies on
determinants of energy poverty (Churchill and Smyth, 2021; Mohr, 2018; Legendre and Ricci,
2015; Healy and Clinch, 2004). In recent works, Heindl and Schuessler (2019) and Drescher
and Janzen (2021) examine the prevalence and drivers of energy poverty in Germany. Utilizing
an income-to-expenditure-ratio of 10% as the threshold,6 Drescher and Janzen (2021) find that
17% of German households were energy poor 2019, and that 14% of households permanently
experience energy poverty (Drescher and Janzen, 2021). In 2017, more than 340,000 electricity
customers were turned off because they have not paid their bills (Energy Poverty, N.d.).

High energy burdens are particularly prevalent for low-income households (Frondel, Sommer
and Vance, 2015; Heindl, 2015; Moore, 2012), who allocate a disproportionate share of their
income to energy costs (Bird and Hernández, 2012; Drehobl and Ross, 2016; Xu and Chen,
2019). For Germany, Wehrmann (2022) finds that ”households earning below 1,300 euros
per month on average spent 95 euros, or 9.5% of their total consumption expenditures on en-
ergy, while households with incomes above 5,000 euros on average spent about 205 euros or
4.7%. This larger energy burden for low-income households is driven by paying bigger housing
and energy cost-to-expenditure-ratios than high income households (Drehobl and Ross, 2016;
Haffner and Boumeester, 2015), and by lower-income households being more likely to live in
dwellings with inefficient heating and cooling (Drehobl and Ross, 2016; Xu and Chen, 2019).7

5In fact, in 2019, German households paid the highest nominal electricity prices of all customers in Europe
(Energy Poverty, N.d.).

6There is currently no agreed-upon definition of energy poverty in Germany. Generally, however, researchers
and policymakers use four primary indicators to measure energy poverty, based on the European Energy Poverty
Observatory (EPOV) (Drescher and Janzen, 2021). An expenditure-based energy poverty measure, where house-
holds are considered energy poor if their share of income spent on energy is greater than twice the national median.
The 10% rule, also an expenditure-based measure, where households are energy poor if their share of income spent
on energy exceeds 10%. The Low Income High Costs indicator, another expenditure-based measure, where house-
holds are considered to be energy poor if the actual energy expenditures are above the median while the residual
income net of energy costs is below the official national income poverty line (Drescher and Janzen, 2021).

7When landlords make energy-saving adaptations, on the other hand, rents are likely to increase, which in turn
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Schulte and Heindl (Schulte and Heindl, 2017), estimating price and expenditure elasticities
of residential energy demand (electricity and heating) in Germany find that price and income
elasticities of energy consumption differ across income levels and household types: ”Energy
demand of households belonging to the upper 25% of incomes is about factor three times more
price-elastic when compared to households belonging to the lowest 25% of incomes”. This has
important implications, as low-income households experience large welfare losses, and carry a
larger burden imposed by a given change in energy prices (Schulte and Heindl, 2017). House-
holds are forced to make lifestyle cutbacks and sacrifice basic needs in order to pay the utility
bills (Xu and Chen, 2019), which exacerbates existing social issues, including lower educa-
tional attainment and resiliency (Chen, Xu and Day, 2017; Drehobl and Ross, 2016; Xu and
Chen, 2019). Moving to a new dwelling is costly, and lower-rent units are not always readily
available, especially considering both location constraints due to employment, as well as tight
housing market with limited supply, which increasingly characterizes the reality across major
urban centers in Europe and the United States.

Beyond social and moral implications, the disproportionate burden imposed on low-income
households is important in the context of German energy and climate policy, which has driven
at least some of the price increases in recent years (Schulte and Heindl, 2017; Energy Poverty,
N.d.).8 The urgency of climate change, and the importance of divesting from fossil fuels and
modernizing residential dwellings have spurred debates about how to support individual house-
holds, particularly lower-income renters, in the likely costly transition to alternative energy
sources and energy efficiency, as demonstrated by discussions on socially inclusive climate
adaptation efforts. This speaks to a larger question, namely what consequences arise from in-
creased energy burdens. Providing an important intervention into the literature with his study
on energy burden and support for the radical right in the Netherlands, Voeten (2023) shows
that when low-income households experience increased energy burdens, they are more likely
to vote for parties on the radical right because these parties are able to discursively connect cit-
izen’s experience of increased burden to climate transition policies. This illustrates that energy
consumption is likely to emerge as a site of social allocation struggle. In Germany, an important
part of the transition towards renewable energy is financed via a surcharge on electricity prices,9

placing an unequal burden on low-income households (Schulte and Heindl, 2017). While the
transition efforts (Energiewende) and the promotion of renewable energy technologies enjoys
relatively high levels of support among the population, this transition will inevitably lead to
further increasing electricity prices (Tews, 2013; Frondel, Sommer and Vance, 2015). How
energy burden translates into perceived housing burden, and into political outcomes, is thus

may cancel out any savings derived from the added efficiency.
8most recently, of course, stark price increases for households were driven by a rise in energy prices following

the Russian invasion of Ukraine. Given that our data does not include the time period after 2021, we do not discuss
this in depth here.

9The EEG Levy.
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increasingly relevant.

In addition to support for climate adaptation efforts, emerging literature on the relationship
between housing and political preferences further suggests a relationship between burden and
first- and second order political preferences more broadly (Ansell et al., 2022; Abou-Chadi, Co-
hen and Kurer, 2023; Hankinson, 2018; Hager, Hilbig and Vief, 2022; Larsen et al., 2019)). We
aim to link this literature on consequences of inequality in the housing market to research on
economic pressure and political attitudes here by estimating the relationship between energy
burden and one proxy for political attitudes, satisfaction with democracy (SWD). Research
suggests that citizen’s perception of their own economic status, and the government’s capacity
to steer the national economy is fundamental to SWD (De Simone et al., 2022; Loveless and
Binelli, 2020; Nadeau, Daoust and Arel-Bundock, 2020). Citizen’s satisfaction with democ-
racy in turn are crucial for its endurance and sucess, making it important for political scientists
to understand the factors that may shape perceptions of democracy (Han and Chang, 2016).

By centering energy burden as a driver of satisfaction with democracy, we contribute to the
literature on the linkages between SWD and evaluations of social protection. Existing scholar-
ship suggests that redistributive policies matter in citizen’s assessments of democracy (Nadeau,
Daoust and Arel-Bundock, 2020), as income inequality breeds discontent (Schäfer, 2012), and
people expect their democratic government to provide social protection (Lühiste, 2014). We
follow this literature specifically by building on the premise that citizens base their evaluations
of the functioning of democracy on the scope and quality of social protection because modern
democracy is intertwined with social rights (Lühiste, 2014). The question of how democratic
satisfaction is related to the quality of social protection builds on a long tradition in political
science of understanding the relationship and interdependencies between welfare, and social
protection, and democratic stability (Spicker, 2008; Lühiste, 2014; Wilensky, 1974; Acemoglu
and Robinson, 2006).

Examining to what extent energy burden must be considered a driver of (perceived) housing af-
fordability independently of rental price, and may thus affect attitudes and policy preferences,
first necessitates estimating a causal relationship between household energy expenditure and
perceived housing burden. To test this, we examine the relationship between energy price,
household expenditure, and perceived housing burden in Germany, exploiting spatial and tem-
poral variation in price levels. We then expand on this analysis by including satisfaction with
democracy as an additional dependent variable in the model to estimate its relationship with
household energy burden. Following from the discussion of the literature above, we formulate
the following two hypotheses:
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1. An Increase in Energy Expenditure leads to an Increase in Households’ reported Housing
Burden.

2. An Increase in Energy Expenditure leads to a Decrease with People’s Satisfaction with
Democracy.

Empirical Strategy: Studying the Effect of Energy Burden
Our discussion above suggests that energy burden is an important component of household total
housing expenditure. To date, few studies investigate how energy burden shapes households’
experience of the housing market, and how it translates into political attitudes. The prevalence
of energy poverty, and the likely further rise in energy costs for households in the future, as well
as the documented relationship between household economic standing and political outcomes,
however, make this an important question to study. We contribute to this literature by analyzing
the causal relationship between local energy prices, households’ reported housing burden, and
satisfaction with democracy in Germany for the time period 2016-2020.

Data

We use proprietary data on energy price level and price change at the county level. This dataset
includes data on electricity and gas prices for consumers supplied by the local “Grundver-
sorger” (basic supplier) for the years 2016-2023.10 We focus on this group of providers here
for a number of reasons. In the German energy market, households can choose their provider
from among a given number of providers at their location. If a household does not proactively
select a provider, the basic supplier acts as the default, and, by law, because every household is
entitled to a basic provision of energy, the basic supplier may not turn households away expect
for under a narrowly defined set of circumstances.11 Finally, the basic supplier is always the
energy supply company that supplies the most households with electricity and/or gas locally
within the general supply network, allowing us to increase external validity of our measure.

In studying the effect of energy costs on perceived housing burden, we focus on the household
expenditure for both electricity and heating, and control for whether households using gas as
the main heating source (data only available in 2020).12 For both electricity and gas, the price

10In Germany, there are approximately 700 basic gas suppliers and around 800
basic electricity suppliers.https://www.zdf.de/nachrichten/wirtschaft/
strom-gas-preise-sinken-grundversorger-100.html.

11Energiewirtschaftsgesetz https://www.erneuerbare-energien.de/EE/Redaktion/DE/
Standardartikel/energiewirtschaftsgesetz.html.

12According to the German Federal Statistical Office (Destatis https://www.destatis.de/EN/
Press/2022/12/PE22_N071_12_63.html), 51% of households in Germany use gas as their primariy
energy source for heating. appendix A includes an overview of the distribution of energy sources across house-
holds. The focus on gas as the energy source for heating is further reasonable given that in most cases when
households use a different energy source for heating, such as district heating (Fernwärme)they are connected to
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dataset includes the “Grundpreis” (base rate), as well as the “Arbeitspreis” (kilowatt-hour-rate).
For gas, the dataset additionally includes a “Gesamtpreis” (total rate).13 The base rate is the
amount consumers pay regardless of how much energy they consume, while the kilowatt-hour-
rate is based on household consumption. The kilowatt-hour-rate is multiplied by the amount of
energy used, and added to the Grundpreis to calculate total energy cost. We include all price
components in our analysis with one as instrument for each specification to avoid violation of
ignorability. We report our main specifications based on the first stage tests results with the rest
of the specifications shown in the appendix.

Our data on households comes from survey data from the German Socioeconomic Panel (SOEP),
provided by the German Institute for Economic Research (DIW Berlin) through a data use
agreement. The SOEP is a longitudinal pandel data set of private households in Germany that
offers micro-level data for every year since 1984. We use the county-level version of the data
available through remote access, allowing us to match households to the granular spatial data
on energy prices. The county-level data from the SOEP also include county-level population
and umemployment rate that we used as geographical controls. We also add three additional
geographical controls (settlement density, urban permeation and residential building density)
from GeoBasis-DE matched at the county level. 14 The SOEP household level data provides
rich information on households’ expenses on rent, energy consumption, and other housing-
related costs, as well as information on spending habits and household income. It also provides
information on household composition, dwelling quality and related factors. In addition to
micro-data at the household level, the SOEP provides data on individuals within households.
This data includes information on education and occupation of individuals, policy preferences,
attitudes, and satisfaction. We are able to match the head of household to the household-level
data to control for preferences in the model.

The data reveal that household energy prices in Germany are marked by significant temporal,
and, even more so, spatial variation. Figure 1 displays the county-level total gas price (Gesamt-

preis) over the time period 2016-2021. appendix A includes corresponding displays of spatial
and temporal variations for the other gas price components (kilowatt-hour-rate and base rate).
To illustrate the patterns of energy expenditure in our sample of German households, table 1
displays descriptive statistics for the percentage of household income spent on energy (includ-

a larger central grid (e.g., one for all apartments within the building), and heating costs are thus included in the
rental payment. Each district heating network operates as a local monopoly, meaning households cannot easily
switch providers.

13The prices reflect household consumption of an average annual amount, namely 3500 kwh of electricity or
20000 kwh of gas respectively, which is considered a standard consumption pattern.

14There are 400 counties in Germany, 106 municipalities and 294 ”Landkreise”. The
average county has 191.500 residents and 1.163 square kilometers (average population
density of 208 residents/km2 https://www.landkreistag.de/publikationen/
3236-die-294-deutschen-landkreise-ihre-kreistage-und-landraete-2022-23
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Figure 1: Temporal and Spatial Variation in county-level total gas price, 2016-2021.)

ing both gas and electricity spending) by household tenure and years. To further motivate our
analysis of the relationship between energy expenditure and households’ perceived housing
burden, table 2 presents descriptive statistics for reported housing burden by level of energy ex-
penditure (as before, this includes both gas and electricity spending). As previously discussed,
the literature uses different indicators as burden thresholds. Here, we follow Voeten (2023)
in setting a threshold for energy expenditure at 10% of household income. The data reveals
that on average, households that spend 10% or more of their income on energy report a higher
perceived housing burden, and this holds across both renters and owners.

Tenure Year N Mean Min Max Std. Dev
Owners 2016 5,640 .0706663 .0018817 .6410257 .0504506
Owners 2017,18,20 12,897 .0681976 .0005 .875 .0480938
Renters 2016 6,327 .0802199 .00325 .5463917 .0477718
Renters 2017,18,20 20,115 .0756851 .0018571 10.9 .0906009

Table 1: Percentage of household income spent on Energy, by household tenure and years.

Instrumental Variable Design

Building on this, we estimate the causal effect of energy burden on households’ perception
of being housing burdened using an instrumental variable design, which allows us to causally
identify the effect of energy burden on overall housing burden and on satisfaction with democ-
racy (SWD). Rather than choosing from among the different expenditure-based threshold mea-
sures, our treatment variable is the exact self-reported euro amount of energy expenditure expe-
rienced by members of the households. This self-reported measure allows us to contextualize
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Tenure Year # of Households
with EE ≥ 10%

# of Households
with EE < 10%

Level of Re-
ported Housing
Burden (mean)
for EE ≥ 10%

Level of Re-
ported Housing
Burden (mean)
for EE < 10%

Owners 2016 995 4,645 2.164824 2.450161
Owners 2017-20 2,139 10,758 4.887798 4.000651
Renters 2016 1,631 4,697 1.932557 2.299553
Renters 2017-20 4,410 15,706 4.756236 3.38081

Table 2: Level of Reported Housing Burden by Household Energy Expenditure. Note that
scales differ for 2016 and 2017-20, respectively. The SOEP survey asks the burden question
separately for renters and owners. In 2016, the question was asked in a three-point format
where “1” represents “high financial burden”, “2” represents “low financial burden”, and “3”
represents “no problem”. This differs from the survey question asked in 2017, 2018 and 2020,
where the burden is formatted reversely on a ten-point scale where “1” represents “not a prob-
lem at all”, and “10” represents “very high financial burden”.

the results in the general trend of rising energy prices, and link housing burden and potential
changes in SWD back to household energy expenditure. Our study focuses on the household
head who fills out the household questionnaire. We do not distinguish specifically regarding
the size of households but so control for general household income.

To address H1, we start with the effect of our treatment Dit, a vector recording the household’s
self-reported energy expenditure in euros for electricity and heating, on the sense of burden
from housing expenses Yit, reported by the respondent in the household-level questionnaire.
Consider household head i in the geographical unit j at time t.15 The instrumental variable Zjt

is the quarterly county-level electricity or gas price measured at the referenced geographical
unit. We include household and individual level controls Xit including household income, gen-
der, employment status and employment sector, parental country of origin, dwelling size, rent,
whether the tenant lives in social housing, and educational history of the head of household.
To alleviate additional concerns of the ignorability assumption of the instrument, we include
geographical controls X′

jt to capture the cross-sectional variation in energy prices. We include
county-level total population and unemployment rate for all specifications in the first stage,
but choose to include other three geographical variables aggregated to the county-level from
GeoBasis-DE based on the test results of over-identification: settlement density capturing
the number of residents per settlement and transport area; urban permeation describing the
proportion of settlement areas per spatial unit and how strongly these are scattered; residential
building density capturing the number of residential building in the referenced area through
the quotient of residential buildings. We label these three variables as “Geo Controls” in all
regression tables. With all the variables described above, we estimate our model specifications

15Not all households use gas as their source of energy for heating. We describe in more detail later in this
section and in the robustness checks how we address the diverse heating sources in the data.
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in the following form

Yijt = β0 + β1Dit + Xit + ϵijt (1)

Dit = γ0 + γ0Zjt + Xit + X′
jt + eit (2)

We then address H2 by replacing the dependent variable in the model. We estimate effect of
our treatment Dit, the vector recording the household’s self-reported energy expenditure in eu-
ros for electricity and heating, on satisfaction with democracy, Y ′

ijt, reported by respondents in
individual-level questionnaires that we matched to households.

Due to the endogeneity in both electricity and gas (heating) treatment variables, and given the
differences in coding of the housing burden variable discussed above, we run the IV analyses
separately for each treatment variable with the first dependent variable. The general analysis is
first divided into four sub-samples by housing tenure and by the measurement of the dependent
variable, housing burden. We use a question on housing tenure to determine whether a given
households is in the owners or the renters sub-sample. The assignment is consistent with the
design of the separate questionnaires for renters and homeowners for households’ perceived
housing burden and household energy expenditure. The survey questions regarding our second
dependent variable, satisfaction with democracy, are coded consistently across survey years
and hence only divided based on housing tenure and treatment variables.

The instrumental variable design is primarily motivated by the endogeneity in the euro amount
of household expenditure on energy. Observing the overall budget constraint, mortgage pay-
ments and rent, prices for energy and other expenses, households are bound to consume en-
ergy to fulfill basic needs while retaining some flexibility in their overall energy spending, as
discussed in the previous sections. Exploiting how energy prices are set in Germany, where
households have less control in the supply-side of price-setting, the over-time regional varia-
tion in energy prices serves as a good instrument for the analysis.

To ensure the validity of our causal claims, we assume that both the conditional ignorability
assumption and the exclusion restriction hold in our instrumental variable strategy. The exclu-
sion restriction is only violated when energy prices by geographical units can affect the sense
of burden and satisfaction with democracy not through the process of energy expenditure. For
instance, if the additional income resulting from a price drop relieves the financial burden of
the household, then without adjusting the energy consumption, burden should be lower, and
this direct effect would violate the exclusion restriction. However, given that we focus on price
change variation in small geographical units at the local level, the level of price changes should
not result in a sufficient income to alleviate other financial burdens. Instead, we argue that the
burden is felt mostly along with price increases, and remains stable during minor price drops.
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Under a similar logic, we argue that the fluctuations in regional energy prices should not di-
rectly shape political preferences by heads of households outside of the household energy bills.

For the conditional ignorability assumption, we use a set of geographical controls that capture
the price variation across counties, as outlined above,and argue that the rest of the price fluctua-
tions should be considered ignorable. To further validate the IV strategy, we conduct first stage
tests of overidentification and endogeneity, with both p-values reported in each table in the re-
sults section. We report main empirical results with valid instruments that pass both tests with
endogenous treatment variable. The remaining specifications are included in the appendix.

Results

Housing Burden

In this section, we present our empirical findings of the effect of energy burden on both hous-
ing burden and satisfaction with democracy. Table 3 displays results of the owner sub-sample
with self-reported estimates of electricity costs in the past year as the treatment, and reported
housing burden as the dependent variable.16 All four specifications use the Arbeitspreis for
electricity at the same country-survey-year-level as the household. We match the individual
panel with the household panel through household ID and the person-number in the house-
hold. The individual controls are not displayed due to the large number of factors included.
Electricity spending, household income, dwelling size, and household expenses on food are
reported in the household survey. We also include individual-level controls, including type of
education, employment status, gender, parental country of origin, and sector of employment.
All individual level controls are categorical variables coded as factors. We present results with
and without three additional county-level controls calculated from the GeoBasis-DE data.
Note that potential correlation with the errors of the burden variable leads specifications (3)
and (4) to fail the over-identification tests. In all following model specifications, we include the
geo-controls when the model passes the first-stage overidentification test, and report the omit-
ted specifications with/without the three additional geographical variables in the appendix. In
the Two-Stage-Least-Square estimates, the second-stage coefficients of electricity represent the
“complier effect”, where increased electricity expenditure is associated with higher perceived
housing burden. From the results of specification (2). At an annual average of 1074 euros in
electricity expenditure, a one standard deviation increase in 527 euros of electricity expenditure
causes the household head to feel 2.07 points more burdened financially, which is consistent
with our predictions. With the first owner subsample with the electricity spending, we find

16As we omit all missing dependent variables in the household panel, the missing treatment and household-level
controls are coded as “-99”, with a separate indicator variable added to indicate whether the variable is missing.
The factor control variables have one category of “-99”, representing the missing status of controls. In this version,
we omitted Grundpreis as county-level instruments because of the failed overidentification tests. We report full
results panel in the appendix.
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evidence supporting the existence of energy burden that even small increases in energy costs
could drive up the perceived housing burden.

Next, we turn to energy burden for the renters’ group. Table 4 displays results of the renter
sub-sample with self-reported monthly electricity expenditure as the treatment variable, and
perceived housing burden as the dependent variable. For renters, in addition to household and
individual-level controls, we include a set of controls indicating whether electricity is included
in rent, the monthly rent value, and whether the household lives in social housing. 17 All four
specifications use Arbeitspreis as the main price instrument. Given that some renters reported
that electricity payment is included in rent, specifications (2) and (4) consider only the group
of renters making electricity payments outside of the rent payment. Although we presume
that landlords generally take energy price levels into account when setting the rent, excluding
renters who have their electricity included in rent allows us to isolate energy burden without
confounding effects from rent. In these specifications, we do not find evidence supporting hy-
pothesis 1.

The next series of tables focuses on heating expenditure as the treatment variable. We use this
as a proxy for gas payment, as a significant percentage of survey takers use gas as the main en-
ergy source for heating. Table 5 displays results of the owner sub-sample with self-reported past
year heating cost as the treatment. Here the treatment variable is heating expenditure in euros
reported by the household. In addition to Arbeitspreis, this model also includes Gesamtpreis.
In addition to the household and individual controls already included previously, we include an
additional control variable indicating whether the household used gas as the heating source in
model in specifications (2) and (4) (only available in 2020 cross-sectionally). However, based
on first stage tests of over-identification and endogeneity, the owners sub-sample in 2017, 2018
and 2020 fails the tests. Hence we present those results in the appendix of the paper, along with
an alternative missing data strategy that creates indicators for each missing treatment outcome.
For Table 5 we dropped all observations with missing dependent and treatment variables. As
discussed earlier, in the 2016 sample, a lower number is associated with higher perceived bur-
den. It follows that, in line with our prediction, the statistically significant negative results in
specification (2) and (4) causally identify an increased burden from an increase in heating ex-
penditure paid by households.

Table 6 displays results of the renter sub-sample with self-reported monthly heating expendi-

17We also again account for negative reporting of electricity costs by coding these as “-99” and including
a “missing” indicator. We specifically choose to add the missing data strategy because the missing reporting
of electricity costs cannot be accounted for by whether electricity is included in rent. In other words, many
households that have utility costs included in rent still report it in the survey, and some households who do
report paying for electricity on their own do not have their monthly electricity expenditure recorded. The missing
indicator specifications are all reported in the appendix.
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ture as the treatment variable. We again include a set of renter-specific controls that include
whether heating is included in rent, whether the household lives in social housing, and whether
gas is used for heating for the 2017, 2018 and 2020 renter sub-sample. 18 Specifications (1)
and (2) use the Arbeitspreis as the main instrument, (3) and (4) use the Grundpreis, and (5) and
(6) use the Gesamtpreis. The results in all specifications except for specification (2) are con-
sistent with our prediction in H1 that increased energy expenditure for heating are associated
with a greater level of perceived burden. All specifications except for specification (2) and (6)
fulfill both the over-identification and endogeneity tests, we can thus assume that the treatment
variable is endogenous, and the instruments are valid. Note that since the greater number repre-
sents a smaller burden in 2016, the negative coefficient means that greater spending for renters
in the 2016 sub-sample is associated with greater housing burden. To put the coefficients into
context, at an average of 90 euros monthly heating expenditure, renters in the 2017, 2018 and
2020 sub-sample would feel their housing burden to increase by between 1 to 1.5 points on
a 10-point scale with an one-standard deviation increase of 50 euros in the monthly payment.
In the 2016 sub-sample, where housing burden is measured on a 3-point scale, a one-standard
deviation increase of 50 euros would cause the housing burden to increase by around 0.7 point.
Compared to owners, we find stronger evidence that the energy burden causes housing burden
to increase.

The final analysis in Table 7 compares renter households who pay for heating outside of rent to
the general sample, considering the fact that some renters have their heating payments included
in rent and this might affect household perception of the energy burden. We still control for
heating sources and follow the same model specification as in Table 6, but only run the models
with the subgroup. Compared to electricity, it is more common to have heating included in
rent so the subgroup contains about one third of the entire renters sub-sample for each survey
year. We only included those who explicitly expresses that heating is not included in rent.
The inclusion of three geographical variables is consistently determined by the results of first
stage tests. Based on the first stage endogeneity tests, although for specification (2) and (6) the
p-value is only significant at the p < 0.1 level, we still have strong evidence that household
heating expenditure is endogenous to the housing burden. The first stage over-identification
tests suggest that our instruments are valid and are unlikely to correlate with the errors of the
dependent variable. Similar to the general sample in Table 6, we find strong evidence that an
increase in energy expenditure is associated with greater housing burden, consistent with our
expectations in hypothesis 1.
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Satisfaction with Democracy

Turning to H2, we ask how increases in energy burden affect individual satisfaction with
democracy, which is consistently measured in the SOEP panel from 2016 to 2020 on a 10 point
scale. We follow similar analysis procedures as outlined for the housing burden dependent
variable regarding the inclusion of three additional geographical controls by considering the
first stage results and dividing the analysis by housing tenure and treatment expenditure. This
information is included in the results table 8 below the specification number. 19 Considering
model specifications 2-6, we find evidence that energy burden from both electricity and heating
causes the individual who answers the housing questionnaire to report decreased satisfaction
with democracy. To contextualize these results, a “ − 0.0056” coefficient in specifications (2)
and (3) suggests that at a mean level of annual electricity expenditure of 1430 euros, a one-
standard deviation increase in electricity expenditure for owners of 744 euros would cause their
satisfaction with democracy to drop by 4 points on a 10-point scale. For renters with a −0.12
coefficient (specification (5), using Grundpreis), at an average of 66 euros monthly expendi-
ture on electricity, a one-standard deviation increase of 36 euros would cause the satisfaction
to drop by 4.32 points. Note that compared to owners, renters are more susceptible to small
monthly increases in energy spending and respond with increased housing burden and drop in
satisfaction with democracy. While we acknowledge that the annual increase may not be as
large as this amount, it is crucial to connect this finding to the present energy crisis in Germany
and consider how involuntary spending on energy might exacerbate the housing burden and
cause dissatisfaction with democracy.

As with our housing burden results, our preliminary analysis of satisfaction with democracy
suggests a consistent trend that increases in energy burden lead to increases in housing burden,
and reduced satisfaction with democracy. We find the expected housing burden with owners for
both energy expenditures in the 2017, 2018 and 2020 sub-samples, and for renters with nearly
all price instruments with heating expenditure. We want to highlight that the energy burden that
we are considering is not a large amount in euro terms compared to rent. For renters, the mean
spending on heating is about 90 euros, which is significantly lower compared to rent payment.
Our analysis on energy burden sheds light on the broad picture of how households endogeneize
energy and housing burden in the current housing affordability crisis on spending outside of
energy.

18Similarly, we also again follow our strategy of accounting for a negative reporting of heating costs through
“-99” coding, and include a “missing” indicator as the alternative missing strategy, which can be found in the
appendix.

19We present preliminary results here. The most recent wave of the SOEP remote access data was released last
week. Once we have access to this data, we will add additional data points to the ”Satisfaction with Democracy”
dependent variable.
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Discussion

Using an instrumental variable design, this paper examines the relationship between energy
expenditure, housing burden, and satisfaction with democracy. In doing so, we center a previ-
ously neglected element of housing cost that has the potential to significantly shape a) people’s
perception of the housing market, and b) political attitudes. We find evidence suggesting that
increases in energy expenditure lead to increases in reported housing burden, and that increased
energy burden decreases satisfaction with democracy. Future analyses will refine this further
to disentangle differences between groups in our samples, and to investigate what might drive
these differences between groups, as well as how households respond to different price com-
ponents. Understanding the consequences of energy burden in the larger context of housing
inequality is important as it has a number of direct policy implications we discuss below, and
because it sheds light on how moving beyond rental price can reveal different layers of inequal-
ities both across groups and across space.

We contribute to the literature on housing burden by considering energy as a composite part
of overall housing burden allows for a more nuanced discussion of policy interventions tar-
geting housing affordability amidst the housing crisis across advanced democracies. Further,
our study makes an important contribution to the literature on the relationship between social
protection and citizen’s satisfaction with democracy. We test this relationship for a specific
economic shock, namely household energy burden. Going forward, policymakers will need to
consider how to navigate socially inclusive yet bold climate transition policy amidst concurrent
crises (Tews, 2013). How energy burden shapes satisfaction with democracy, and through that,
regime stability in advanced democracies (Spicker, 2008) will thus be important for political
scientists to understand, specifically as this tension is already being coopted by radical right
parties (Voeten, 2023). Building on the findings presented here, future research should include
an analysis of heterogenous effects. Existing work suggests that the association between per-
ception of social protection and satisfaction with democracy is more pronounced among eco-
nomically vulnerable and among left-leaning individuals(Lühiste, 2014; Anderson and Singer,
2008; Nadeau, Daoust and Arel-Bundock, 2020; Chang, 2018).

Further, our work has very direct policy implications for the energy transition in Germany and
beyond, specifically with regard to how governments manage energy supply, and steer societies
through this potentially contentious transition phase. For the Netherlands, Voeten (2023) shows
that right-wing politicians were successfully able to coopt the issue of energy burden, allowing
them to ”win voters who otherwise would not have voted for them”. This illustrates the rel-
evance of the relationship between energy prices, household’s experience of this burden, and
politics. The distributional implications of the energy transition (Frondel, Sommer and Vance,
2015; Bardt and Niehues, 2013; Neuhoff et al., 2013) make apparent the need to a) understand
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how citizens navigate energy burdens, and how these translate into perceptions of housing af-
fordability and into political attitudes, and b) design policy interventions that are socially aware,
avoid potential social drawbacks of the energy transition, and avoid forms of regressive taxa-
tion that place disproportionate burdens on low-income households (Energy Poverty, N.d.).

Finally, understanding the effect of energy burden is important given that this brings the housing
crisis to those previously considered more insulated. In addition to lower-income households,
energy burden is likely to matter for households otherwise less affected such as rural households
and, as some evidence suggests Voeten (2023), households who own their place of residence.
For one, while rents are likely to increase particularly in urban centers, energy prices tend to
be more expensive in rural areas20 For homeowners, who are more isolated from volatile rental
markets, or even benefit from decreasing housing affordability, fluctuations in energy costs and
an increased energy burden may diminish their ability to rely on their property as a means of
security.

This research is supported by the Carlsberg Foundation, grant CF21-0205 and is part of the
ERC Project POLICITY (Grant. No. 802244). The authors thank Emilie Wistisen for research
assistance.

20Households in more rural, less dense areas pay higher energy prices because a portion of the consumer price
offsets the cost of the grid. As such, when more households access the same grid in denser (urban) settings, the
individual households pay less.
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