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II.3. House price imbalances in the euro 
area 

Fluctuations in house prices are a defining feature 
of the business cycle. Moreover, housing markets 
have played an important role in the emergence of 
macroeconomic imbalances within the euro area 
since the launch of the euro. (39) Monitoring 
developments in house prices and assessing 
possible imbalances on housing markets is part 
and parcel of the Commission’s macroeconomic 
surveillance process.  

This section presents two methods for quantifying 
the magnitude of house price imbalances that are 
part of the Commission’s surveillance toolbox: 
estimated equations of equilibrium house prices 
and estimates of price-to-rent ratios. Both 
methods have pros and cons and, as they rely on 
different data sets, should be seen as largely 
complementary. 

A strong correction after a long period of price 
increases 

During 1998-2006, real house prices in the euro 
area rose on average by 4 % a year, or by a 
cumulated 45 %. The expansion phase was 
followed by a downward adjustment which started 
at the end of 2007 and reached a cumulated 
decline of 8.3 % by the third quarter of 2009. The 
most pronounced corrections took place in those 
countries that exhibited the strongest house price 
increases previously: Ireland (-37 %), Spain (-
18 %) and France (-15 %). These changes are 
comparable to those observed in the US, although 
with a slight lag. There, real house prices 
increased at an annual rate of 4.5 % between 1998 
and 2006, resulting in a cumulated rise of almost 
50 %, and then decreased by almost 15 % by the 
fourth quarter of 2009. 

In a historical perspective, large movements in 
real house prices are far from exceptional. During 
the previous house price cycle, prices in the euro 
area increased by 30 % between the second 
quarter of 1985 and the third quarter of 1991 and 
then decreased by 9 % over some five years until 
the first quarter of 1997. The current decrease is 

                                                        
(39) See for instance the following two issues of the Quarterly 

Report on the Euro Area: 
Vol. 9, No 1 (2010), ‘Special issue: The impact of the global 
crisis on competitiveness and current account divergences in 
the euro area’ 
Vol. 8, No 1 (2009), ‘Special report: Competitiveness 
developments within the euro area’. 

much sharper nevertheless, because the same 
reduction was realised in only two years.  

Econometric estimates of equilibrium house 
prices  

Equations of equilibrium house prices were 
estimated for seven euro-area countries and two 
non-euro-area countries (see Box I.1 for a detailed 
description of the methodology and the data). The 
estimated equations relate the real house price to 
the following fundamentals: disposable income, 
credit conditions and the tax-adjusted mortgage 
interest rate. For any given point in time, the 
equilibrium house price is taken as the value of 
house prices provided by the equation. It can 
therefore be interpreted as the value of house 
prices that should normally be observed given the 
value of the determinants and the historical 
relationship between house prices and these 
determinants in the country considered. As the 
value of the determinants may change 
significantly over time, so do the estimates of 
equilibrium house prices. (40) 
 

Table II.3.1: House price imbalance and 
adjustment (in %) 

 Country Price misalignments 
(1)

Real price changes betw. 
2008Q4 and 2009Q4

Finland 15 9
France 9 -5
Germany -4 -2
Ireland 3 -19
Italy 8 -3
Netherlands -1 -5
Spain 24 -7

Euro area (median) 8 -5

United Kingdom 18 -2
United States 15 -6
(1) Difference between actual and equilibrium prices in 2008Q4. 
Equilibrium prices are estimated on the basis of estimated 
equations (see Box I.1). Estimates are model-dependent and 
subject to considerable uncertainty. They should therefore be 
interpreted with prudence. 
Source: Commission services. 

 

The first column of Table II.3.1 reports the house 
price misalignment estimates as derived from the 
equation for the fourth quarter of 2008. (41) The 
estimates should be interpreted with prudence as 
they are the result of specific modelling choices 
and subject to significant uncertainty. But, bearing 
these limitations in mind, results indicate that 

                                                        
(40) The determinants may also diverge from their equilibrium 

values. To the extent possible, this divergence is corrected 
when estimating equilibrium house prices. For instance, 
disposable income is adjusted for cyclical fluctuations. 

(41) This is the most recent quarter for which historical data are 
available for the three determinants of house prices. 
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Graph II.3.1: Equilibrium and actual house prices (in logs, base year 2000, 1981Q1 to 2008Q4) 
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house prices were overvalued in all euro-area 
countries except for Germany and the Netherlands 
at the end of 2008. Countries with moderate 
overvaluation (<10 %) included France, Ireland 
and Italy, while larger overvaluation was 
suggested for Finland and Spain. Looking at 
misalignments outside the euro area, house prices 
in the United States and the UK were significantly 
overvalued at the end of 2008, by about 15-20 %. 
This was clearly higher than for the euro area as a 
whole, where the misalignment was below 10 %.  

The second column of Table II.3.1 presents the 
changes in house prices during 2009. Due to 
missing data, estimates of equilibrium house 
prices cannot yet be calculated for that year. 
However, comparing changes in prices in 2009 
with estimates of equilibrium house prices for the 
end of 2008, two country groups can be 
distinguished: converging and diverging 
economies. In the first group (the majority of the 
countries concerned), house prices seem to have 
moved in the direction of reducing past price 
misalignments in 2009. Some Member States, 
such as France and Italy, probably reached a more 
or less balanced price level in the third quarter of 
2009. Spain, however, still showed sizeable 
overvaluation at that time and some countries,  
such as Ireland, may have undershot their 

equilibrium level (i.e. posted house prices that 
were below their equilibrium level). A second 
group of countries, Finland, Germany and the 
Netherlands, showed divergence from the 
equilibrium price level during 2009. House prices 
in Finland actually increased despite signs of 
overvaluation in 2008Q4. This suggests that house 
price developments in Finland merit closer 
attention. In the Netherlands and Germany house 
prices fell from a balanced level or from a slight 
undervaluation position. (42)  

To put recent house price developments in 
perspective, Graph II.3.1 plots the equilibrium 
(solid blue line) against the actual real house 
prices (red dashed line) over the past three 
decades. There is a clear indication that, in most 
countries, house prices rose above their 
equilibrium value around the middle of the decade 
and entered the global economic crisis 
significantly overvalued. There is also a drop in 
equilibrium prices at the end of the sample which 
can be traced back to two variables of the 
estimated model: sluggish developments in  
  

                                                        
(42) It is, however, important to stress that the conclusion rests on 

the assumption that the level equilibrium prices did not 
change in 2009. 
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disposable income and tightening credit 
conditions. These general findings are broadly in 
line with estimates of house price imbalances 
available in the empirical literature. The main 
exception to the general picture is Germany, 
which was characterised by more balanced house 
price developments during the years preceding the 
global economic and financial crisis. The peculiar 
behaviour of equilibrium house price 
developments in Germany is accounted for by a 
very low response of house prices to income in 
the estimated model for Germany. Beyond 
Germany, the estimated equilibrium house prices 
shown in Graph II.3.1 also point to other 
differences across euro-area countries. In the 
Dutch housing market, after a period of 
overvaluation in the late 1990s/early 2000s, house 
prices seem to have undershot their equilibrium 
level during much of the present decade. 
Interestingly, the Netherlands’ fundamentals do 
not seem to have deteriorated markedly after the 
crisis contrary to most of the other countries 
considered. Estimated results also point to 
moderate but stable overvaluation in France and 
Italy in the second part of the 2000s. In Ireland, 
overvaluation appears to have remained relatively 
modest in recent years despite very rapid growth 
in house prices. This finding is explained by the 
fact that the model points to very rapid growth in 

the equilibrium price level during much of the 
2000s on the back of strong growth in household 
disposable income. A rapid and sharp correction 
in prices since 2007 may also have helped to 
mitigate imbalances. Spain is also characterised 
by rapid growth in the estimated equilibrium 
house price during much of the 2000s on the back 
of strong income growth. Hence, despite rapidly 
increasing, house prices appear to have remained 
in line with fundamentals up to the mid-2000s 
before overshooting in more recent years. In 
Finland, the model points to a relatively long 
period of undervaluation in the early part of the 
decade, followed by a period of sizeable 
overvaluation.  

Finally, it is interesting to note that the regression 
results suggest that most countries adjust to price 
misalignment only slowly, halving their 
imbalances in approximately two to four years. 
The exception is Ireland, which adjusts 30 % of its 
price imbalances each quarter. This rapid 
adjustment implies more volatile house prices. 

Price-to-rent ratios 

Price-to-rent ratios are frequently used to evaluate 
periods of house price over- and under-valuation.  
 

Graph II.3.2: Price-to-rent ratio (in logs, base year 2000, 1981Q1 to 2008Q4) 
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Box II.3.1: Estimates of house price misalignments

House price misalignments can be estimated as the differences between equilibrium house prices and actual house 
prices. Equilibrium prices are assessed from the price equation of a reduced-form supply-demand system. This 
reduced form expresses the house price index as a function of disposable income, credit conditions and the tax-
adjusted mortgage interest rate:  

,)ln()/ln( 32it10 ititiitiiiitit emrccypcph ++++= ββββ    (1) 

where t=1,…,T indexes time and i=1,…,N indexes countries, phit denotes the house price index, pcit the consumer 
price index, yit the real disposable income, ccit the credit conditions, mrit the tax-adjusted mortgage interest rate and 
eit the disturbance term. β0i, β1i, β2i, β3i denote the parameters to be estimated. All parameters in (1) are indexed by i 
in order to allow for country differences in the specification of the equation and account for country differences in 
the structure of the housing market. Accordingly (1) is estimated country by country instead of using panel 
regressions. 

While disposable income and the tax-adjusted mortgage rate are directly observable, credit conditions (ccit) are 
unobserved and a proxy has to be used instead. The change in the log of the mortgage stock was chosen as the proxy 
variable, reflecting the acceleration and slowdown in the flow of mortgage credit. This definition captures the 
mortgage credit cycle and therefore the loosening and tightening of credit markets. In order to capture structural 
shifts and to address endogeneity concerns, credit conditions were instrumented by their lagged values and the 
Fraser index when estimating regression (1). 

The specification in (1) differs from housing demand models (for example Muellbauer and Murphy, 1997, Oxford 
Economics 2009) that assume perfectly elastic supply and regress the house price on both quantities and 
fundamentals. By dropping this assumption the specification in (1) acknowledges that based on the available macro 
data structural demand parameters can hardly be identified. This comes at the cost of clarity in interpreting the 
parameters, however, because estimated parameters will contain both supply- and demand-side effects. On the other 
hand it allows (1) to be interpreted as a reduced-form price equation from which equilibrium house prices can be 
predicted directly. The data used in the estimation were collected by Oxford Economics and contain quarterly 
observations from 1970 to the last quarter of 2008. 

Since the price and income series are integrated variables the regression was estimated as a cointegrating 
relationship in an Engle-Granger two-step framework, using a DOLS estimator with one lead and lag. The baseline 
model in (1) had to be fine-tuned in the case of Italy with two modifications. First, the unemployment rate was 
added to the model in order better to capture demand for housing and second, an indicator of building activity was 
also included, in order to control for Italian housing supply fluctuations. The source of the second variable is the 
Commission’s business survey. The parameter estimates for (1) are presented in the table below. Given that these 
are reduced-form parameters their values cannot be interpreted directly as elasticities, although when comparing 
them across countries they provide information on the relative importance of the different fundamentals. An error 
correction model (ECM) corresponding to (1) is estimated as well, in order to estimate the speed of adjustment. The 
lag structure of the ECM was chosen using the BIC criterion. Using the coefficients on the long-term residual as a 
test for cointegration shows that Germany is the only country where cointegration is questionable, most probably 
due to the continuous oversupply of houses since unification. Estimates of the error correction coefficient show 
generally quite slow adjustment: most countries adjust 3 to 7 % of their misalignment in a quarter. The higher end of 
this range, 7 %, implies that it takes two and a half years to reduce imbalances by half. The exception is Ireland, 
which adjusts 30 % of its imbalances each quarter. 

Given the set of parameter estimates b0i, b1i, b2i, b3i the equilibrium price is calculated as: 

,)ln()*/ln( 32

_

10 iti

_

itiitiiitit mrbccbybbpcph +++=      (3) 

where the bar above the exogenous variables indicates corrected versions of disposable income and credit conditions 
that reflect their long-term trends. The potential disposable income was adjusted to show the same ‘gap’ with respect 
to observed disposable income as between potential GDP and observed GDP. (Similarly the NAIRU rate was used 
instead of the actual unemployment rate in the case of Italy.) Also the instrumented version of credit conditions was 
used. Based on these equilibrium prices the over/undervaluation is expressed in percentage terms, with positive 
values indicating overvaluation: 

 
 

(Continued on the next page)
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It is therefore useful to compare the cyclical 
deviations of the price-to-rent ratios from their 
long-term trends with the estimates of  
misalignments based on the house price equations 
in order to check whether they point to the same 

conclusion. Graph II.3.2 presents the price-to-rent 
ratio. In all countries, except Germany, price-to-
rent ratios suggest overvaluation in some part of 
the 2000s with actual ratios above their estimated 
long-term trends. Regarding the most recent past, 

Box (continued) 
 

.*)/ln()/ln( itititit pcphpcphntmisalignme −=      (4) 

Several alternative routes for estimating house price misalignments have been used in existing studies. One 
alternative is to base estimates on price-rental ratios (e.g. Girouard, Kennedy, van den Noord and André, 2006; 
André, 2010). Asset pricing theory predicts a clear relation between house prices, rents, and discount rates based on 
the exploitation of arbitrage opportunities between buying and renting houses. This approach nevertheless has 
disadvantages. It only allows imbalances in price-to-rent ratios to be assessed and not imbalances in house prices 
(because only index numbers of price-to-rent ratios are available) and a period has to be assumed when price-to-rent 
ratios were in equilibrium outside the estimation. Moreover, the methodology is well justified only in liquid rental 
and housing markets where arbitrage opportunities can be fully exploited. Another alternative is to estimate 
determinants of house price growth rates (e.g. IMF, 2004). This methodology enables stationary data to be used 
(thus avoiding the difficulties of a cointegration framework) but it means that the computation of house price 
imbalances must be based on assumptions regarding a base period where house prices are not subject to 
misalignment. 

Dependent variable: real house prices (in log) 
 FI FR DE IE IT NL ES UK US 
Log disposable 

income  

1.005*** 

(0.0402) 

1.615***   

(0.0696) 

-0.174*** 

(0.0381) 

1.420*** 

(0.0333) 

3.169*** 

(0.194) 

3.878*** 

(0.0914) 

1.788*** 

(0.0558) 

1.889*** 

(0.0415) 

0.616*** 

(0.0226) 

Credit 

conditions 

2.475*** 

(0.179) 

4.274*** 

(0.294) 

1.932*** 

(0.0911) 

2.049*** 

(0.197) 

0.282*** 

(0.231) 

-0.932*** 

(0.139) 

2.432*** 

(0.407) 

3.723*** 

(0.176) 

1.310*** 

(0.175) 

Tax adjusted 

mortgage rate 

0.0495*** 

(0.00671) 

0.0109** 

(0.00508) 

-0.00650* 

(0.00286) 

0.00360 

(0.00431) 

0.0263*** 

(0.00425) 

0.00570 

(0.00753) 

0.0226*** 

(0.00701) 

-0.0223*** 

(0.00186) 

-0.0199*** 

(0.00272) 

Building activity 
    -0.117* 

(0.0689) 

    

Unemployment 
    -0.0607*** 

(0.00580) 

    

Constant 
-5.472*** 

(0.383) 

-15.53*** 

(0.877) 

5.492*** 

(0.230) 

-9.443*** 

(0.313) 

-33.47*** 

(2.386) 

-10.99*** 

(0.363) 

-16.33*** 

(0.602) 

-18.31*** 

(0.500) 

-0.0276 

(0.168) 

Observations 112 105 109 66 93 65 94 137 137 

R-squared 0.893 0.942 0.811 0.996 0.926 0.985 0.922 0.971 0.924 

(1) Robust standard errors in parenthesis. ***p<0.01, **p<0.05, *p<0.1. 
Source: Commission services. 
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only Ireland shows a price-to-rent ratio well 
below its long-term trend in the last quarter of 
2008 but the assessment should be considered 
with prudence as the trend rises very steeply and 
appears difficult to estimate in a market which has 
been subject to major structural changes (e.g. 
large swings in immigration flows).  

Most countries (Finland, France, Italy and the 
Netherlands) experienced moderately increasing 
trends in the price-to-rent ratio over the past two 
decades. Except for the Netherlands, price-to-rent 
ratios showed a strong cyclicality around these 
trends: a boom period in the late 1980s was 
followed by a bust in the early 1990s and another 
boom period starting in the early 2000s and 
ending late 2006. Considerable variations in the 
evolution of the trend price-to-rent ratio are worth 
noting outside this group. Spain and Ireland 
experienced much more rapid trend growth than 
other countries while Germany was the only 
country where the price-to-rent ratio actually fell. 
In the US, the price-to-rent ratio showed no clear 
upward trend over the past two decades, but still a 
cyclical pattern with a period of boom starting in 
the early 2000s.  

Overall, the analysis of price-to-rent ratios 
broadly confirms the results of the econometric 
estimates of equilibrium house prices. A word of  
  

caution is, however, necessary in the case of 
Ireland, where significant differences between the 
results of the two methods point to a considerable 
degree of uncertainty regarding the size and sign 
of house price misalignments. 

Conclusion  

This section has presented estimations of 
equilibrium house prices. Such estimations are 
surrounded by significant uncertainty and should 
therefore be interpreted with prudence but they 
suggest that the euro area entered the global 
economic crisis with overvalued house prices. The 
overvaluation was approximately half of that of 
the US at the end of 2008, with the two regions 
experiencing similar price drops during 2009. 
Much of the misalignment now seems to have 
been corrected in the euro area although not in the 
US. The average euro-area picture hides 
significant differences across Member States. By 
the end of 2009, the house-price correction was 
quite advanced in some Member States but still 
had some way to go in others. In addition, a 
couple of Member States, notably Germany, now 
show undervalued house prices. Cyclical 
deviations of price-to-rent ratios from their long-
term trends broadly confirm these econometric 
results. 

 




