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Abstract

Many countries in Europe have experienced a steady increase in housing prices
over the past decade, which continued even during the recent crisis. We analyze a
panel of 15 European countries over the period 2000-2020. We find that demand-
side determinants, such as GDP, unemployment, wage and population, strongly
influence housing prices. Nevertheless, we suggest that construction costs, access
to finance (credit to GDP), and financing costs (long-term interest rate) should be
included to avoid biased results. We find that financial development can significantly
affect housing prices in the long run. We confirm the robustness of our results by
conducting a lag sensitivity analysis of selected determinants. In addition, we find a
negative effect of the GFC and a positive effect of the Covid crisis on housing prices.
Furthermore, we find that countries with a mild reaction to or a quick recovery from
the GFC experienced significantly higher housing price growth.
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1 Introduction

In recent years, many countries have experienced seemingly endless housing price
growth. During the Covid crisis, housing prices did not fall as they did during the
Global Financial Crisis (GFC); on the contrary, housing price growth actually accel-
erated in the Euro Area. Geng (2018) adds that housing prices have been rising
faster than incomes in many economies. Many central banks have tightened mon-
etary policy to combat rising inflation. The growth in housing prices, combined with
rising financing costs, reduces the purchasing power of households, which have to
allocate a larger share of their income to housing. In addition, rapid growth in hous-
ing prices can jeopardize financial stability and real economic activity (Vogiazas
and Alexiou 2017).

We find a fairly significant gap in the literature in terms of underresearched sup-
ply-side effects, missing comparison of the effects of the GFC and Covid crises, and
missing updates of older works that would reflect varying effects of housing price
determinants during ZLB and zero to negative inflation periods. Moreover, we add a
lag sensitivity analysis, which is also missing in the literature.

In our research, based on the literature review and identified gaps, we focus
on three main questions connected to the two sides of the housing market and the
means of financing:

1. Do demand-side determinants have statistically significant effects on housing
prices?

2. Do supply-side determinants have statistically significant effects on housing
prices?

3. Do financial determinants affect housing prices in any way?

We control for the effects of global crises, carefully specify the number of lags,
and examine common characteristics across groups of countries. We analyze the
factors influencing housing prices in European countries over the last two decades.
We choose to examine housing price determinants using panel data regression. Our
approach differs from the majority of the literature, which focuses on employing
VAR models. These models are often limited to single-country studies and include
only a limited number of determinants and lags to preserve degrees of freedom. We
capture supply-side determinants by available proxies—construction costs, produc-
tion in the construction sector, and construction permits. We aim to determine the
impact of supply-side factors on housing prices. Can their effects compete with the
effects of demand-side factors? Should we keep them in our models, or has their
time passed and for now, their effects are negligible?

Our results suggest that demand-side and financial determinants have mostly sig-
nificant effects on housing prices. Positive effects come from GDP growth, wage
growth, population change, financial development, and availability of household
credit. However, financial system development and availability of financing should
go hand in hand with a well-designed macroprudential policy to overcome the pos-
sible negative effects of the formation of housing market bubbles and exclusion of

@ Springer



Empirica (2024) 51:731-753 733

lower-income groups from the housing market. Conversely, rising unemployment,
inflation, and higher long-term interest rates reduce housing price growth. We find
that, except for the positive effect of construction costs, which partly motivated the
recent housing price boom, supply-side proxies are mostly insignificant. Supply-side
factors cannot compete with demand-side factors, which have been boosted by a
period of low interest rates and QE, in terms of their impact on housing prices, but
their exclusion from the model can lead to biased results. We find significant effects
of crisis variables, with opposite effects of the GFC and the Covid crisis on hous-
ing prices. Subsequent lag sensitivity analysis of selected determinants confirms the
validity of our initial model specification.

Our findings update and extend our knowledge of the effects of housing price
determinants. Heterogeneity in housing price growth and the impact of its determi-
nants have been documented in both the spatial and time dimensions. Some recent
studies confirm our results, suggesting heterogeneity even across Euro Area coun-
tries, finding only smaller groups of countries with similar dynamics (see Maynou
et al. 2021, and Miles 2020, among others). Regarding heterogeneity in effects over
time, Droes and van de Minne (2017) employ a large historical database and find
changes in the significance and effect sizes of housing price drivers over the long
run. They note that in Europe, housing accounts for 40-60% of total household
wealth. Therefore, there is a need to revise our knowledge on the effects of housing
price drivers.

The remainder of the paper is organized as follows: Sect. 2 presents a literature
review focusing on the determinants of housing prices and the impact of crises. Sec-
tion 3 describes the data and empirical methodology employed. Section 4 discusses
the results of the panel data analysis, and Sect. 5 concludes.

2 Literature review

Over time, several topics have emerged in housing price research. One branch of the
literature focuses on trends, correlations, co-movements, and gaps in housing prices
(Knoll et al. 2017; Eichholtz et al. 2015; Abott and De Vita 2013, etc.). Knoll et al.
(2017) conclude that housing prices in most developed countries were constant in
real terms until the mid-twentieth century, but have risen sharply in recent decades.
Eichholtz et al. (2015) uses a long time series of housing prices in Amsterdam to
show that agent expectations are driven by fundamentals during economic down-
turns, and by momentum and recent trends during booms. Abott and De Vita (2013)
find no long-run convergence among regional housing prices in the UK.

Several papers examine convergence in the EU (see, e.g., Tsai 2018; Miles 2020;
Maynou et al. 2021; Alvarez et al. 2010). Miles (2020) states that the euro, as a
common currency, was expected to trigger convergence of various financial and
economic variables across the continent, but finds only marginal evidence of hous-
ing price convergence. Tsai (2018) finds that housing prices across EA countries
are more correlated than across non-EA countries. Maynou et al. (2021) confirm
convergence only within five smaller “clubs” of EU countries over the period
2004-2016. Alvarez et al. (2010) find significant co-movement of GDP cycles, but

@ Springer



734 Empirica (2024) 51:731-753

rather weak co-movement of housing prices for four large EU economies. They state
that country-specific variables largely determine housing prices. Our research con-
tributes to this branch of the literature by investigating the effects of country groups
in the panel data model using more recent data.

A branch of the literature that is closely related to our analysis focuses on housing
price determinants. Regarding economic factors, various studies consider the output
of the economy, as well as labor market conditions represented by the unemployment
rate and average wages (see, e.g2., Cunha and Lobdo 2021; Maynou et al. 2021; Geng
2018; Vogiazas and Alexiou 2017; Egert and Mihaljek 2007; Abelson et al. 2005;
Baffoe-Bonnie 1998). Housing prices are closely linked to monetary policy and
financial stability. Therefore, some authors consider interest rates, credit conditions,
and macroprudential policy as drivers of housing prices (Robstad 2018; Nocera and
Roma 2018; Hanck and Priiser 2020; Iacoviello 2005). Moreover, systemic crises,
such as the GFC, influence housing prices and should be included in the models
(see, e.g., Maynou et al. 2021; Kang and Liu 2014; Agnello and Schuknecht 2011).
These issues are discussed in more detail in the following sections.

2.1 Demand-side determinants

Various studies consider economic output, mostly represented by GDP growth, and
labor market conditions, represented by the unemployment rate and average wage,
to be the traditional demand-side determinants of housing prices (see, e.g., Maynou
et al. 2021; Cunha and Lobdo 2021; Geng 2018; Vogiazas and Alexiou 2017; Egert
and Mihaljek 2007; Abelson et al. 2005; Baffoe-Bonnie 1998). In general, faster
GDP growth, higher wages, and a lower unemployment rate support demand for
housing, which increases housing prices. Most of these papers only use demand-
side determinants, which are relatively easy to obtain data for, while only a few add
supply-side determinants, as discussed below in Sect. 2.2. Demand-side models
therefore dominate housing price research. Some authors add financial determinants
to their models to capture how access to and cost of finance affect buyer demand
(Maynou et al. 2021; Robstad 2018; Nocera and Roma 2018; Vogiazas and Alexiou
2017; Bouchouicha and Ftiti 2012; Beltratti and Morana 2010; Egert and Mihaljek
2007; Otrok and Terrones 2005; Baffoe-Bonnie 1998).

Maynou et al. (2021) find that housing prices are driven by fiscal factors and
unemployment, specifically the consolidated private debt to GDP ratio, unemploy-
ment rate, and the crisis period (2008-2012). Furthermore, they identify the prop-
erty tax to GDP ratio, the long-term government bond interest rate, and inflation
as significant factors influencing housing prices. They confirm similar patterns
across smaller groups of countries, but not within the overall EA or non-EA coun-
try groups. Several authors employed Bayesian structural VAR models. For Nor-
way, Robstad (2018) finds significant reactions of housing prices, but no effect on
household credit. Nocera and Roma (2018) find that the effects of housing demand
and monetary policy shocks differ considerably across the seven analyzed European
countries. On average, monetary policy shocks account for 25-30 percent of the
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forecast error variance of housing price growth. However, the contribution of mon-
etary policy shocks to housing price dynamics is historically highly heterogeneous.

Using a panel of advanced economies, Vogiazas and Alexiou (2017) find posi-
tive effects of GDP growth, the real effective exchange rate, and credit to the pri-
vate non-financial sector on housing prices. Bouchouicha and Ftiti (2012) employ a
dynamic coherence function and find a common trend driving the housing markets
in the US and UK, which becomes stronger in the long run. During crises, housing
expenditure and wealth channels are important in the real estate market in the US,
whereas the wealth effect is significant in the UK. Beltratti and Morana (2010) find
that the US is an important source of global economic fluctuations for real economic
activity, as well as for nominal variables and stock prices in G7 countries. Further-
more, they identify global supply-side shocks as an important determinant of real
housing prices. Using a VAR model, Otrok and Terrones (2005) confirms a strong
but lagged impact of US monetary policy shocks on housing price growth both in
the US and internationally.

Egert and Mihaljek (2007) find that increase in GDP per capita and housing or
private sector credit significantly increase housing prices. Nevertheless, the size
of the reaction varies across countries. Housing prices increase twice as much in
response to an equivalent decline in the real interest rate in CEE compared with
other OECD countries. Conversely, housing prices in other OECD countries react
much stronger to credit growth compared to CEE economies. They also identify het-
erogeneous effects in housing price reactions to demographic and labor market fac-
tors. Housing prices respond more strongly to real wage increases in CEE countries
due to initially lower average housing quality compared to non-CEE OECD coun-
tries. Development of housing markets and financial institutions, which is proxied by
EBRD indicators, significantly affects housing prices in CEE. Using a VAR model,
Baffoe-Bonnie (1998) finds that housing prices and number of homes sold respond
significantly to regional economic conditions (i.e., national interest rate, money sup-
ply, employment growth, and inflation). Moreover, he notes that economic variables
alone cannot explain the extreme fluctuations that occurred in some countries.

2.1.1 Macroprudential factors and credit conditions

Some authors consider macroprudential factors and credit conditions as determi-
nants of housing prices (Kuttner and Shim 2016; Cerutti et al. 2017; Vandenbussche
et al. 2015; Cronin and McQuinn 2016; Kelly et al. 2018; Shi et al. 2014). Accord-
ing to Cerutti et al. (2017), use of macroprudential policies is more commonly asso-
ciated with lower credit growth, most notably in household credit, and these poli-
cies are less effective during busts than during booms. Shi et al. (2014) examine the
impact of real fixed interest rates on housing prices in New Zealand. They find that
higher interest rates do not have the expected negative effect on real housing prices,
once household mortgage choice and other economic conditions are controlled for.
Banti and Phylaktis (2019) investigate the impact of global liquidity on the
world’s housing prices proxied by the availability of funding to global banks located
in global financial centers. They find a significant impact of liquidity shocks on
housing prices in advanced and emerging economies. Nevertheless, developed
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countries can use their macroprudential policy and other policy tools to shield their
economies more effectively than developing countries. Using loan-level data on
Irish mortgages in a property-level housing price model, Kelly et al. (2018) show
that a 10% increase in available credit leads to a 1.5% increase in the value of pur-
chased property. However, the decline in housing prices is sensitive to the choice of
LTV and LTI. Kuttner and Shim (2016) examine the impact of nine non-interest rate
policies on housing credit and housing prices in 57 countries over 30 years. Intro-
ducing or increasing a maximum DSTI ratio and increasing housing-related taxes
have significant negative effects on housing credit.

Overall, the literature emphasizes the importance of demand-side factors in
determining housing prices and suggests that the effects may be similar for certain
smaller groups of countries. However, evidence on the latter remains very limited.
We fill this gap in the literature by providing evidence on recent developments in a
panel model framework.

2.2 Supply-side determinants

Use of supply-side factors is rather scarce in the literature compared with demand-
side factors, and is often limited to single-country models and regional analyses due
to data availability—see Cunha and Lobao (2021), Geng (2018), Sivitanides (2018),
Belke and Keil (2018), Droes and van de Minne (2017), Hanck and Priiser (2020),
Hlavacek et al. (2016), Adams and Fiiss (2010), Duca et al. (2011), Borowiecki
(2009), and Janet Ge (2009).

Cunha and Lobao (2021) use a four-level analysis of housing prices—the EU as
a whole, the 28 EU countries, Portugal, and the 25 administrative regions of Portu-
gal—considering construction costs and construction permits as supply-side deter-
minants. They find that GDP, interest rates, tourism, and the number of residential
properties under construction are significant drivers of real estate prices; however,
their significance varies across the geographic levels. Geng (2018) uses cross-
country analysis and finds a significantly negative effect of housing stock per capita
on housing prices. He concludes that tax relief on housing finance and the strict-
ness of rent controls also drive housing prices and may cause different dynamics
across countries. Sivitanides (2018) uses supply-side determinants as control vari-
ables only, and finds a long-term relationship of housing prices in London with UK
GDP, London population, and housing completions. Belke and Keil (2018) employ
a panel data model for German regions covering nearly a hundred German cities.
They find that construction activity and housing stocks are significant supply-side
determinants of housing prices. Droes and van de Minne (2017) examine housing
prices over a 200-year period. They find that the relative importance of determinants
changes over time and reflects the current economic environment. Supply-side deter-
minants were dominant before 1900 and again after WW2, especially construction
costs and new housing supply. In the post-WW2 period, reconstruction and a baby
boom greatly contributed to housing price growth.

Hanck and Priiser (2020) examine housing prices in Germany using Bayes-
ian VAR models and find that interest rates significantly influence housing prices.
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Nevertheless, a permanent increase of interest rates to 4% may stop housing price
growth. Borowiecki (2009) analyzes the situation in Switzerland using a VAR
model and a self-constructed housing quality index. He finds that construction
prices have a significantly positive effect on housing prices, whereas housing con-
struction has a significantly negative effect. Hlavacek et al. (2016) analyze commer-
cial property prices in Central Europe. Apart from the significantly positive effect of
traditional demand-side determinants (GDP, credit to GDP ratio, and inflation), they
find a significantly negative effect of available office space. Adams and Fiiss (2010)
examine the impact of macroeconomic variables on housing prices in 15 countries
using panel cointegration analysis. They find that in the long run, a 1% increase in
both economic activity and construction costs leads to a similar increase in housing
prices (0.6%). Conversely, a 1% increase of interest rates decreases housing prices
by 0.3% in the long run.

Duca et al. (2011) emphasize that housing supply and user costs help explain
housing prices only if credit conditions remain stable. However, changes in the
degree of financial liberalization, credit standards, and the responsiveness of hous-
ing supply may cause fluctuations in construction and housing prices across econo-
mies and over time. Substantial swings in housing construction led to macroeco-
nomic effects in the US, Ireland and Spain. Janet Ge (2009) analyzes housing prices
in New Zealand using quarterly real housing prices while experimenting with dif-
ferent lags of explanatory variables. She finds that the different variables show their
effects with different lags, and therefore that appropriate lag setting is important in
housing price modeling. We reflect this finding in our analysis by empirically testing
the optimal number of lags in our model and by conducting a lag sensitivity test.

In general, the literature suggests that supply-side factors may be important for
housing price developments. However, the results vary across studies and evidence
from international samples remains scarce. We fill this gap in the literature by ana-
lyzing the effects of three supply-side factors (construction costs, construction out-
put, and building permits) on housing prices in a panel of 15 European countries.
Moreover, the supply-side factors may partly reflect different institutional condi-
tions, a domain for which data are limited. We provide more details on institutional
conditions in terms of key business indicators related to the processing of construc-
tion permits and the registration of properties in Table 6 in the Appendix.'

2.3 Effects of crises on housing prices

Since the beginning of the millennium, two global crises have hit European econ-
omies. The first was the Global Financial Crisis (GFC), with its roots in the US
housing market, and the second was the Covid crisis, which quickly transformed
from a public health to an economic crisis as a result of the restrictions imposed,
the extraordinary spending, the increase in debt, and the disruption of supply chains,
among other things. Surprisingly, even recent studies tend to neglect the effects

! We cannot include these indicators in the model because they are only available with short time series
and low frequency.
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of the GFC in their models. The effects of the GFC on housing are documented
in several studies (see, e.g. Maynou et al. 2021; Kang and Liu 2014; Agnello and
Schuknecht 2011). In addition, Drées and van de Minne (2017) demonstrate on their
large dataset that global crises in the past had significant effects on local housing
prices in the Netherlands. Furthermore, the Covid crisis and its impacts differ sig-
nificantly from the GFC. Therefore, it is necessary to update our knowledge on the
effects of global crises on housing prices.

Maynou et al. (2021) explicitly capture the effects of the GFC and its aftermath
with a crisis dummy covering the period 2008-2012. They find a significant nega-
tive effect of the crisis on housing prices due to the bursting of a housing price bub-
ble and strong adjustment of housing prices. Kang and Liu (2014) employ quantile
regression to analyze the impact of the GFC on housing prices in China and Taiwan.
In Taiwan, the impact of the GFC on housing prices appears to be higher where real
estate prices were already high. Conversely, a lesser impact of the GFC on hous-
ing prices was found where property prices had been high in China. Using a multi-
nominal probit model, Agnello and Schuknecht (2011) find significant influence of
domestic credit and interest rates on the probability that booms and busts in hous-
ing markets will occur. In conjunction with banking crises, international liquidity
plays a significant role in the occurrence of housing booms and busts. Zhao (2020)
employs a structural break model and zip code level data to analyze the impact of
Covid on the US housing market. Monetary easing and consequent lower mort-
gage rates increased housing demand and created a structural break in that demand,
which led to a sharp increase in housing prices. He concludes that for the period
April-August 2020, median housing prices rose faster than in any four-month period
before the GFC.

Inspired by the literature, we incorporate the effects of global crises in our model
and provide new evidence on the effects of the GFC and the Covid crisis on Euro-
pean housing prices.

3 Data and methodology
3.1 Data

The available data are limited either in terms of series length or cross-sectional cov-
erage. The longer series are available only for approximately half of all European
countries, while the time series of the other half only start around the GFC. In this
paper, we prefer longer time series to cover more than one business cycle and to cap-
ture the impact of the two global crises (GFC and Covid crisis). The GFC had severe
impacts on the economy and housing market. Geng (2018) notes that housing prices
remained below their pre-crisis level for a long time in some countries, for instance,
Denmark, Ireland, and Spain. Our dataset covers the period 2000-2020 and includes
quarterly data for 15 European countries from Eurostat, the BIS, and the IMF. This
leaves us with more than 1100 observations even after we transform the data and
consider the lags in the model. We analyze mostly old EU member states and only
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a few non-EU countries (Great Britain and Norway).> The housing price index data
limits our ability to construct a broader panel, as it is only available for new EU
member states from 2008 onwards (Table 1).

3.2 Methodology

In line with our research questions, we formulate several assumptions regarding the
effects of the explanatory variables that are reflected in the regression model (1).
To test these assumptions, we employ panel data models that account for both indi-
vidual-specific and time-specific effects and are able to capture the interdependence
between observations within the same individual unit. Overall, panel data regression
offers several advantages over cross-sectional or time series analysis alone, includ-
ing increased efficiency, controlling for unobserved heterogeneity, and the ability
to analyze both individual-level and aggregate-level effects simultaneously. We use
two types of panel data models, which we briefly describe. The fixed effects model
accounts for individual-specific effects by including dummy variables for each indi-
vidual unit in the regression equation, which capture the unobserved heterogeneity
across individual units that remains constant over time. This type of model is useful
when there are time-invariant characteristics that vary across individual identities.
In contrast, the random effects model assumes that the individual-specific effects
are random and uncorrelated with the independent variables. In the random effects
model, individual-specific effects are treated as random variables with a specific dis-
tribution. Random effects models are more efficient than fixed effects models when
the individual-specific effects are uncorrelated with the independent variables.

In our analysis, we use a panel data regression with fixed effects. The FE model is
estimated as follows:

d_HPI;, =f, + B, GDP_gr;, | + ,B2d_Ui’t_6 + ﬁ3gr_WiJ_6+ﬁ4P0p_gri,t_1
+ ﬂS_Infi,t_l + ﬂ6d_LTIRi et /37d_FDi’t_8 + ﬂgd_CH_GDPM_6
+ Bod_CC;, ¢+ P1od_PC;, ¢ + 11d_CP;,_¢ + B1,GFC;,
+ pi;COVID, , + p + 7, + ¢,

)]

where d denotes differences and gr is growth, y; represents unobserved country
fixed effects, 7, denotes an unobserved common time effect across countries, and
g,, is the idiosyncratic disturbance term (residual). For interpretation purposes, we
standardize all variables and present them in separate tables. We calculate z-scores
using Stata data options. That is, for each observed value of the variable we subtract
the mean and divide by the standard deviation. This standardization enables us to
compare effect sizes across variables.

We make several assumptions derived from economic theory that motivate the
inclusion of variables in the model and inform sign expectations for their effects on
housing prices. The GDP growth variable serves as a proxy for the business cycle

2 Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, the Netherlands, Portu-
gal, Spain, Sweden, Norway, Great Britain.
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and the state of the economy, indicating possible changes in housing demand. The
same applies to the change in unemployment and wage growth variables, which rep-
resent households’ economic prospects and ability to purchase a property. Popula-
tion growth affects the number of economic agents that might be willing to enter the
housing market, as well as the need to renovate and increase the number of available
housing units as the population continues to grow. We include inflation to control
for changes in household purchasing power. Long-term interest rates are a proxy for
mortgage costs, which are essential in the decision to purchase a new home, and the
financial development index is also closely related to financing opportunities. Credit
to households, measured as a share of GDP, represents the size of credit financing
opportunities for households in a given economy. Construction permits issued and
production in the construction industry approximate expected and current increases
in the supply of housing, and construction costs reflect changes in the prices of
inputs that will be reflected in housing prices.

The lags are empirically motivated with respect to the significance of the variables
and the explanatory power of the model. Furthermore, our idea for the number of lags
is based on the premise of a monetary policy horizon; we distinguish two sets of lags
for our variables. Variables with a fast effect on housing prices represent the business
cycle, with GDP growth and inflation being lagged by one quarter. Other variables
have a rather slow effect over the monetary policy horizon (six quarters) and sluggish
reaction of prices to financial development. We have tested other lag settings, using
the explanatory power of the model and the significance of the parameters as criteria
for final selection. Finally, the financial development index is lagged by 8 quarters,
as it is an annual index incorporated into quarterly data. In addition, our empirical
results suggest that in this case it takes longer for positive institutional changes in the
financial sector to affect the real economy and thus housing prices.

Next, we use a random effects model to examine the impact of country dummies,
which would otherwise be correlated with the fixed effects. The country groups
are based on a comprehensive analysis that includes the trend and gap approach,
GARCH models, and cointegration analysis conducted in our previous work (see
Melecky and Paksi 2023). Dummy variables are used to express whether a country
belongs to a particular group.

4 Results

Table 2 shows the results of the fixed effect models for our set of European coun-
tries. The first model considers only demand-side variables, the second model
adds financial variables that influence demand for housing (cost and availability of
financing), and the third model considers a complete set of variables, including sup-
ply-side factors. We employ lagged variables for two main reasons—to capture possi-
ble transmission mechanisms, and to mitigate endogeneity concerns. We follow two
rules when employing lags. First, we take into account central bank policy horizons
regarding most of the financial indicators, such as interest rates and credit to house-
holds. Second, since we use quarterly data, we lag the variables with “short-term
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Table 2 Housing price drivers in European countries (FE model, standardized variables, demand, finan-
cial and supply-side factors)

Variables (€)) 2) 3)
M_FE D M_FE_D+FIN M_FE_FULL
GDP growth t-1 0.262%** 0.248%** 0.219%**
(0.062) (0.062) (0.045)
Unemployment t-6 —0.202%%%* —0.197%%%* —0.1817%%*
(0.039) (0.039) (0.036)
Wage growth t-6 0.100 0.103 0.134%*
(0.063) (0.062) (0.063)
Population change t-1 0.266%** 0.263%%%* 0.246%%*
(0.060) (0.059) (0.062)
Inflation t-1 —0.185%* —0.169%* —0.122%%*
(0.069) (0.068) (0.056)
Long-term interest rate t-6 —0.100%* —0.095%*
(0.045) (0.034)
Financial development index t-8 0.003 0.062%#%*%*
(0.024) (0.018)
Credit to household GDP t-6 0.008 0.026*
(0.012) (0.014)
Construction costs t-6 0.109*
(0.054)
Production in construction t-6 0.019
(0.067)
Housing permits index t-6 0.009
(0.009)
GFC —0.997%%*
(0.244)
COVID 0.758%***
0.164)
Constant 0.011 0.011 0.075%*
(0.007) (0.007) (0.034)
Observations 1110 1110 1110
Overall R-squared 0.209 0.218 0.336
Number of ID 15 15 15

Note: Robust standard errors in parentheses, ***p <0.01, **p <0.05, *p <0.1

effect” by only a single period. We document the explanatory power of each model
by presenting the coefficient of determination in terms of the overall R-squared.

Our results confirm that traditional demand-side determinants explain housing
price development in European countries to a significant extent. With the exception
of the impact of wages, the effects are large and robust across the three specifications
of the model. Below we focus on discussion of the full model. We find strong posi-
tive effects of population growth (0.246) and GDP growth (0.219) on housing price

@ Springer



Empirica (2024) 51:731-753 743

growth in the European countries examined. Population growth in these countries
primarily reflects immigration, as birth rates remain low. Therefore, with the recent
upsurge in immigration due to the Russia-Ukraine war and ongoing immigration
from other countries, one may expect rising pressure on property prices, especially in
countries that receive large numbers of migrants relative to their population, such as
Germany, Switzerland, and most recently Poland. As expected, the strong impact of
GDP growth on housing prices reflects the fact that household expectations regard-
ing the output of the economy significantly influence demand for housing. The posi-
tive impact of wage growth is slightly weaker and significant only at the 10% level.
We identify a consistent negative effect of changes in unemployment and inflation on
housing prices, which is in line with the idea that unemployment may significantly
limit households’ willingness to buy and purchasing power, and vice versa. Further-
more, higher unemployment may affect households’ job security expectations, lead-
ing to conservative behavior, which creates downward pressure on housing prices.

The negative impact of inflation is not surprising given our sample period and
countries, as the sample includes a long period of very low inflation (even defla-
tion in some countries), during which housing prices increased in many countries.
Another theoretical prediction suggests that as the value of money erodes during
periods of relatively high inflation, people search for assets that will safeguard their
purchasing power. Investment in housing generally falls into that category. This
channel may have become even more significant during the Covid crisis, when some
households significantly increased their savings, while the subsequent Ukraine crisis
resulted in relatively high inflation rates in Europe. Furthermore, the negative effect
of inflation may reflect uncertainty in decision making. During periods of relatively
high inflation, many economic agents abandon investment plans, which may con-
tribute to a decrease of demand for housing.

Regarding the duration of transmission, the effects of GDP growth and inflation are
quickly transmitted to housing prices, which may suggest that central bank communi-
cations influence households’ expectations regarding their future prospects and inform
their decisions in the housing market. Except for some short periods of immigration
spikes, population growth changes rather smoothly and the trends are highly predict-
able, which enables rather quick transmission of population changes to housing prices.
By contrast, the effect of labor market variables materializes with some lag. This may
be influenced by the fact that short-term unemployment or wage changes have only
limited impact on what is for most people a very long-term investment decision.

To further investigate the impact of demand-side variables with shorter lags, we
conduct a sensitivity analysis for three variables (GDP growth, inflation, and popula-
tion growth) by lagging these variables by up to 8 periods. The results are summa-
rized in Fig. 1. The impact of GDP growth is fairly stable and robust, with estimated
coefficients ranging from 0.13 to 0.27 across the lags. Inflation, on the other hand,
proves to be more volatile, with the coefficient even changing sign over the lag period.
Initially, the impact of inflation on housing prices is negative, which may be due to
the initial shock to consumers, who shift their spending from housing to more essen-
tial goods and services (lowering housing prices mainly through reduced demand for
housing as an investment). With longer lags, higher inflation leads to increases in
housing prices. Perhaps, experiencing inflation can, in the long run, shift consumer
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attention back to housing assets as insurance against further price increases. Moreo-
ver, the impact of population change appears to be significant only in the short run,
probably reflecting waves of immigration rather than natural population growth.

The role of financing seems to be of great importance, as all variables captur-
ing access to and cost of financing, as well as financial development, are significant.
Increasing long-term interest rates have a negative impact, probably through two main
channels: First, higher interest rates reduce the affordability of mortgages due to higher
repayments, which hinders housing demand. Second, higher interest rates may cause
a reallocation of investment from housing to other types of assets, leading to a decline
in housing demand and prices. We confirm the finding of Adams and Fiiss (2010)
that the positive impact of economic activity on housing prices is much stronger than
the negative impact of interest rates. Credit to households positively impacts housing
prices, since it provides additional funds most buyers find necessary to acquire hous-
ing. The financial market development index positively impacts housing prices, sug-
gesting that financial market soundness and availability of funds increase demand for
housing and contribute to housing price growth. Nevertheless, the impact of financial
development only materializes with relatively longer lag compared to other variables.

We find only a limited effect of supply-side determinants on housing prices.
However, a significant effect of construction costs (at the 10% level) indicates that
the recent steep growth of construction costs, precipitated by disruption of supply
chains, may contribute to current housing price increases. A positive effect of con-
struction costs on housing prices is in line with Borowiecki (2009), but we do not
confirm a negative effect of housing construction on housing prices. Moreover, we
find that supply-side factors contribute to more precise estimation of the effects of
other model determinants. A closer look at the data on production in construction
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and construction permits reveals that short-term growth in the production of new
properties was largely compensated by a decrease in the following periods. Except
for some spikes in countries such as Greece and Finland, only a few countries were
able to boost housing supply over longer periods, such as Ireland (2014-2019), Por-
tugal (2016-2018), and the Netherlands (2014-2015). Therefore, the effects of pro-
duction in construction and construction permits remain statistically insignificant.

We identify the effects of the two global crises that hit Europe in recent decades
using dummy variables. The GFC stemmed from problems in the housing (mortgage)
markets and financial system, while the Covid economic crisis was triggered by the
coronavirus pandemic (a public health crisis). Our results show that these crises vary
substantially in their effects on housing prices. In fact, their effects are completely
opposite, and significant at the 1% level. The sharp decrease of housing prices during
the GFC is not surprising, as it was a housing market crisis by nature—the availabil-
ity of credit decreased significantly, and the crisis triggered, among other things, fire
sales of real estate. This result is in line with the findings of Maynou et al. (2021).
Conversely, we find a positive effect of the Covid crisis on housing prices. This effect
could be a result of the various restrictions and limitations that affected the econ-
omy during the crisis. Limited and postponed consumption, stimulus programs that
injected money into the economy, and consequent higher savings may be the most
significant drivers of the positive effect of the Covid crisis. This is in accordance with
the finding of Zhao (2020) for the US market that monetary easing and lower mort-
gage rates increased housing demand and caused a boom in housing prices. Disrup-
tions in supply chains, which limited the availability of certain goods and increased
their prices, may be another significant aspect of the Covid crisis that contributed
to the increase in housing prices. In particular, highly open economies faced declin-
ing imports and exports because of the interruption of supply chains and insufficient
transportation capacities. The combination of these factors may explain the differ-
ences in the effects of the GFC and the Covid crisis on housing prices.

4.1 The role of country groups in a random effect model

To reveal the effect of country groups on housing prices, we run a battery of random
effects models. Our approach is motivated by some recent studies that find heterogene-
ity in housing price development across Euro Area countries, with co-movement only
observed within smaller groups of countries (see e.g. Maynou et al. 2021, and Miles
2020). We form four country groups (A, B, C, D) based on our previous findings on the
development of housing prices over time and their reaction to the crises—see Table 7 in
the Appendix. Moreover, we test the effect of the Euro Area group (EA). We find that
countries with long-term housing price growth that experienced the GFC with only a
slowdown in growth rather than a significant decrease of housing prices (group A) show
higher housing price growth over the whole period compared to other countries. Con-
versely, countries in group B that experienced a long and painful decline of housing prices
during the GFC show substantially lower housing price growth, significant at the 5%
level. The effects in the other two groups (C and D) are not statistically significant. Fur-
thermore, we form larger groups by creating dummies that include each combination of
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the two groups. This requires three dummies; the results are provided in Table 3 (models
5-7). The only relevant result which is significant at the 1% level is that group A+C,
i.e., countries with minor GFC impact or rather quick recovery, experienced significantly
larger housing price growth.

Finally, we evaluate whether the expected effects formulated in the theoretical
model are consistent with our empirical results. The results summarized in Table 4
show that the effects of the demand-side variables are in line with theoretical expec-
tations. The results for the supply-side variables are mixed. The effect of construc-
tion costs is consistent with our expectations, but the other two supply-side factors
are insignificant. The GFC reduced housing prices as predicted by the theory, but
the specificity of the Covid crisis caused its positive effect on housing prices.

5 Conclusion

This paper analyzes housing price drivers using a sample of 15 European countries
over the period 2000-2020. Compared to existing studies, we employ a longer data
series with a larger set of determinants, including traditional demand-side variables,
determinants capturing cost and availability of financing, supply-side variables, and
crisis dummies. This enables us to study the impact of two global crises (the GFC
and Covid crisis) in addition to the effects of the determinants. Furthermore, we
analyze the effects of sorting countries into smaller groups.

Our results suggest that income stability and economic prospects, including
population changes, drive housing prices more than the macroeconomic aggregate
of wages. We confirm a significant role of financial factors. Higher interest rates
have a negative impact on housing prices, whereas financial sector development and
the ratio of household credit to GDP have a positive effect on housing prices. The
effects of supply-side factors remain inconsistent, with the exception of the positive
impact of construction costs on housing prices. However, supply-side determinants
help properly identify the effects of other variables and should be considered when
modelling housing prices. We find different impacts of the two global crises on
housing prices—negative for the GFC and positive for the Covid crisis—that stem
from their different nature, adopted measures, and effects on the economy. Supply
chain problems, rising costs of construction, and immigration in some countries, in
combination with higher cost of capital due to growing policy rates and risks, create
pressure on housing price growth. On the other hand, higher cost of loanable funds
and economic slowdown work in the opposite direction, slowing down housing price
growth. Moreover, we confirm that the Euro Area group is heterogeneous. Instead,
smaller groups of countries with similar development paths should be considered
when analyzing housing prices. Subsequent lag sensitivity tests show a stable effect
of GDP growth, a diminishing effect of population growth after three lags and two
opposite effects of inflation—negative in the short run and positive in the long run.

This paper contributes to our understanding of housing price development in
European countries and provides a comparison of the relative effects of demand,
financing, and supply-side conditions on the housing market. It should be noted
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Table 4 Coefficients Hypotheses and their evaluation

Variable Expected impact Empirical result Compliance
with
expectations

GDP + + Yes

Unemployment - - Yes

Average wages + + Yes

Population + + Yes

Inflation - — Yes

Long-term interest rates - - Yes

Financial development + + Yes

Credit to households + + Yes

Construction costs index + + Yes

Production in construction index - 0 No

Construction permits index — 0 No

Global financial crisis - - Yes

Covid crisis - + No

that the effect of crises on housing prices varies depending on the nature of the

crisis and the measures adopted.

Appendix

See Tables 5, 6 and 7.

Table 5 Descriptive statistic

Variable N Mean Std. Dev Min Max

Housing price index 1344 96.09 24.64 38.36 169.16
GDP growth 1344 1.37 3.48 —21.60 29.08
Unemployment 1303 7.97 4.46 2.20 27.60
Wage growth 1279 1.03 0.05 0.79 1.20
gr_pop 1330 0.13 0.14 -0.92 1.04
Inflation 1344 1.63 1.35 —6.13 6.57
Long-term interest rate 1344 3.25 242 —-0.78 26.40
Financial development index 1280 0.73 0.10 0.44 1.00
Credit to household GDP 1344 70.87 26.95 1.00 137.90
Construction costs 1343 91.75 12.74 55.90 121.10
Production in construction 1343 123.30 75.69 56.60 679.80
Housing permits index 1259 258.77 423.46 26.90 6217.30

Note: Indices tend to vary due to the baseline year (2010 or 2015). Therefore, outliers occur in states

severely hit by the GFC and subsequent debt crises
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