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Wolfgang Maennig & Lisa Dust 

Shrinking and Growing Metropolitan 
Areas – Asymmetric Real Estate Price 
Reactions? 

Abstract: The population of Germany will be one of the first in the western hemisphere to undergo 
considerable permanent shrinkage. In view of the relatively low elasticities of supply and demand sig-
nificant negative price reactions might be expected. This work supplements existing studies by esti-
mating real estate prices for single-family homes on the disaggregate level of Germany’s metropolitan 
areas. It highlights asymmetric price reactions: growth in population numbers has no significant price 
effects, whereas declining population numbers lead to significant negative price effects. 
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1  Introduction 

Numerous studies1 have been published on the future demographic development 

of European societies, all of which, whilst differing in detail, come to the general 

conclusion that by the year 2050 not only will the populations age significantly, 

but also that in numeric terms they will decline considerably. The decline in the 

case of Germany, due as it is to a very low fertility rate not compensated for by an 

adequate degree of net immigration, could prove to be particularly dramatic. 

Whilst the tenth coordinated German population projection assumes that a me-

dium scenario would see a reduction of population numbers by around 10% to 

some 75 million inhabitants by the year 2050, this process of decline intensifies 

to around 18% in the minimal variant (2003). The pessimistic variant of Institut 

fuer Bevoelkerungsforschung und Sozialpolitik (2005) even arrives at a figure as 

                                                        

1  Cf. for a global comparison and literature sources, United Nations Organisation (2003) as well 
as Mc Morrow & Roeger (2004).  
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low as 58.7 million inhabitants, or a decline of 28% as compared with the present 

level. Furthermore, these average figures tend to hide the fact that these proc-

esses of population shrinkage will affect the German regions to differing degrees 

of intensity. In general the regions in southern Germany will be affected less, 

whilst those in eastern Germany will bear the brunt of the decline (Bundesamt 

fuer Bauwesen und Raumordnung, 2003, 2004a, 2004b). 

The fact that these envisaged demographic developments will have a significant 

effect on the pensions, health and nursing care insurance systems, and will hence 

heavily influence the lives of people in Germany, has not only been extensively 

underpinned with quantitative data but has also generally been recognised by 

the population at large, even if the emphasis tends to be on the ageing phe-

nomenon rather than population decline. By contrast, awareness of the effects of 

projected population decline and ageing on adjacent areas of greater or lesser 

importance such as regional real estate markets, remains in its infancy.  

In one of the first empirical studies on the issue of demographics and real estate, 

Mankiw & Weil (1989) in this journal find a significant and positive relationship 

between house prices and housing demand in the United States using a housing 

demand variable constructed on the basis of demographic determinants. Their 

work motivated a series of other works. Engelhardt & Poterba (1991) find dis-

tinctly different (i.e. insignificant) relationships for Canada. Poterba (1991) em-

barks on a regionalised analysis for the United States and confirms significant 

effects of housing demand on housing prices. DiPasquale & Wheaton (1994) chal-

lenge the view of instantaneous adjustment and make the case for a gradual 

price adjustment process. DiPasquale & Wheaton (1996) contrast former works by 

a cross section analysis for the United States.  

Studies for regions outside Northern America are rare. Meese & Wallace (2003) 

elaborate on the real estate market in Paris. Terrones & Otrok (2004) estimate the 

growth in house prices in a multivariate model and arrive at a significant influ-

ence of population growth on a highly aggregated national level for 18 industrial-

ised countries (yearly basis, 1970-2003) or 13 countries (quarterly basis, 1980-

2004). 
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As far as the authors are aware, no differentiated modelling of population growth 

and decline, or of their effects on real estate prices, currently exists. Although this 

lack might be understandable, given that decreases in population numbers in the 

regions of the analyses mentioned have hardly ever been previously recorded, 

such a task could still be worth performing. Leaving aside any regional restrictions 

on land available for building, the chronic under-utilisation of European building 

production capacities means that an increase in demand could largely be satisfied 

without positive price impulses. By contrast, if demand were to be reduced there 

is a possibility of a relatively inelastic supply reaction in view of the typical con-

struction methods prevalent in the European economies. The example of eastern 

Germany, one of the regions in the world most affected by population decline, 

shows that in spite of considerable levels of unoccupied buildings – up to 20% in 

some areas (Dascher, 2005) – capacity reductions by demolition are only being 

induced by cost-covering state demolition subsidies that in some cases even in-

clude debt repayments.2  

Given that demand – both in the rental and the property sectors – also reacts 

with low price elasticity,3 significant price decreases in the real estate sector could 

result. The dominant position of real estates assets in private household portfo-

lios in most western economies4 means that significant complications could arise 

e.g. for consumption and growth. 

This work supplements existing studies by examining real estate prices for single-

family houses on the disaggregate level of German metropolitan areas (kreisfreie 

Staedte) and explicitly studying the differing effects of population growth and 

decline. At the same time, checks are made for other potentially relevant factors 

influencing real estate prices such as household income, building costs etc. 

                                                        

2  For details of the Stadtumbau Ost (City Reconstruction East) programme, cf. Kofner (2001, p. 9). 
3  Cf. for example Ermisch, Findlay, & Gibb (1996) as well as Boersch-Supan, Heiss, & Seko (2002).  
4  Cf. Deutsche Bundesbank (2002) and also Rady & Ruflig (2004, p. 17), who arrive at a value per-

centage of up to 88% for real estate in relation to national economic assets.  
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2  Methodology and data 

This paper examines the house prices in metropolitan areas in Germany in the 

year 2002. It follows the log-log approach used by e.g. Mankiw & Weil (1989), 

Engelhardt & Poterba (1991), Poterba (1991) and DiPasquale & Wheaton (1994).5 

The real estate prices (PRICE) are taken from the real estate price index for resi-

dential real estate published by RDM (2003), whereby the total property prices for 

ready-to-inhabit detached houses of medium housing quality6 are used. At 

around 41%, the level of residential property in Germany is one of the lowest in 

Europe, but within the group of detached houses it stands at 87% (Bundesamt 

fuer Bauwesen und Raumordnung, 2004a, p. 79), the majority of which are homes 

of medium housing quality.7 The arithmetic mean of the house prices is €231,239.  

The cross-section analysis covers 98 of the 118 metropolitan areas in Germany. Of 

these, 78 are in western Germany and 20 in eastern Germany. Their geographical 

position can be seen in Illustration 1. No price data is available for the metropoli-

tan areas not included in our study. Berlin is excluded from the analysis because 

house prices are reported separately for the east and west Berlin, whilst the other 

data for Berlin is published for the city as a whole.  

Taking the above-mentioned estimating equation by DiPasquale & Wheaton 

(1996) as our starting point, it also appears appropriate for Germany to test the 

population of the metropolitan areas (as well as their growth in the previous 10 

                                                        

5  The alternative of an estimation in percentage changes, recommended by one anonymous 
referee could not be realised due to data restrictions. No cost data on the level of metropolitan 
areas is available for 1992 (Email Information by Bundesamt fuer Bauwesen und Raumordnung 
of October 30th, 2006). Even if the cost data were available, the validity of the results would 
probably be limited. In 1992, some months after German re-unification, prices for real estate in 
Eastern German cities, as well as in many Western German cities, had few chances to find their 
new equilibrium values. In addition, for 13 cities – most of them in the East –, no data is avail-
able on 1992 real estate prices.   

6  Medium housing quality is defined as (RDM 2003): single family house in a central residential 
area with a balanced population structure, approx 125 m2 living area, central heating, bathroom 
and WC. Grounds and garage included (RDM 2003).  

7  Information by telephone by German Realtor Ring (RDM), March, 21st 2005, 6:30 p.m. 
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years as determinants. Given that no data is available at district level for the 

number of households, the (log of the) size of the population (POP and  

POPGROWTH)8 is taken from the INKAR PRO database from BBR (2006). Overall 

the population in all the examined cities fell by just under 3%. In order to accom-

modate for this peculiarity of the German cities and to be able to explicitly esti-

mate the potential consequences of a general reduction in population levels in 

the future, two dummy variables are introduced that are multiplicatively linked 

with the POPGROWTH  variable. The variable INCREASE takes the value of 1 if a 

city grew between 1992 and 2002, and otherwise takes a value of 0. Analogously, 

the variable SHRINK takes the value of 1 if the city in question had negative popu-

lation growth between 1992 and 2002, and otherwise takes a value of 0.  

The COST variable (log of construction costs) is made up of the regional costs for 

new residential buildings per square meter as estimated by BBR (2004b).9 The 

arithmetic mean of the construction costs per square meter is €1.214. 

Finally, in the case of Germany it seems appropriate to test the regionally avail-

able annual per capita income (INCOME) as delimited by the regional Offices of 

Statistics as an influencing factor.10 The arithmetic mean of the sample for this 

value is €16,547. 

                                                        

8  Population size and number of households do not develop in a completely parallel manner. 
Whilst the German population over the observation period 1992 to 2002 grew slightly (+1.5%), 
the number of households grew by +6.2%, as the proportion of smaller households increased 
(BBR 2004a, p. 20). 

9  The construction costs include the expenditure for building works as listed in the cost estimate, 
including excavation work, installation and utilities at the time of the granting of building 
permission. Cf. on this and the influence of building costs on real estate prices (BBR 2004a, 
p. 31). 

10  Available income = primary income of the private households (income from employment and 
assets) + monetary fringe benefits and other current transfers income and property taxes, so-
cial security contributions and other current transfers (Arbeitskreis "Volkswirtschaftliche Ge-
samtrechrechnungen der Laender", 2004). 
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The estimating equation is: 

( ) ( ) ( ) ( )
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whereby u is the random error term. 

3  Results 

Since the White test rejected homoscedasticity, the White correction was used in 

the following regressions. Table 1 starts by depicting the results of estimating the 

model by DiPasquale & Wheaton (1996) which in its cross section approach is 

most similar to this study (model 1, column 2). Population size, building costs, 

population and demographic changes do have significant effects with the ex-

pected signs.  

Column 3 in Table 1 displays the results of the estimate from equation (1). The 

previously highly significant population growth is only statistically significant 

when it is negative. However, a growing population has no significantly positive 

influence. This asymmetry or ratchet effect could be explained by the fact that a 

sufficient level of construction capacity (high supply elasticity) could produce an 

adjustment to increasing demand in the medium term without price effects. In 

shrinking cities by contrast, the more permanent construction methods favoured 

in central Europe mean that no adequate reductions in capacity can occur, result-

ing in vacancy or falling prices. Adjusted R2

adj takes a value of 0.66 and indicates an 

increased goodness of fit of the estimation compared to model 1.11  

For the purpose of a sensitivity analysis the estimation was subjected to several 

modifications. Firstly, to depict possible influences of regional residential devel-

opment structures on real estate purchase prices (BBR 2004a, p. 103), the types of 

                                                        

11 The Akaike and Schwarz information criteria also become smaller, pointing towards an im-
provement in the model.  
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urban district were taken into consideration. The 98 cities in the sample are dis-

tributed as follows among the district types:12 

41 core cities in agglomeration areas (type 1) 

2 districts with high population density in agglomeration areas (type 2)  

0 dense districts in agglomeration areas (type 3) 

1 rural district in agglomeration areas (type 4) 

27 core cities in urban areas (type 5) 

11 dense districts in urban areas (type 6) 

0 rural districts in urban areas (type 7) 

14 dense rural districts (type 8) 

2 low-density rural districts (type 9).  

Different estimates showed that merely the first district type (core cities in ag-

glomeration areas) has a significant influence on housing prices. The results of 

the estimate including a dummy variable for core cities in agglomeration areas 

(Model 3) are displayed in column 4 of table 1. The results of the estimate of 

Model 2 are essentially confirmed: a decline in population significantly decreases 

prices, whereas population increase has no influence on purchase price. Construc-

tion costs and income are highly significant. 

In order to test for a possible price-increasing influence in connection with the 

activities pertaining to the seat of a regional government, a dummy variable 

CAPITAL was introduced for the state capitals of the 16 Laender (Model 4). This 

variable did not however prove to be significant.13 In order to test whether land 

regulation and other building restrictions are important determinant of prices, 

the fraction of land zoned for residential purposes was used (Model 5).14 Although 

                                                        

12  Information on DISTRICT TYPES (Kreistypen) via Email from Mr. C. Schloemer (Federal Office for 
Building and Regional Planning (BBR)), Juni 19th, 2005. 

13  The supply of building land for residential purposes is not available for Germany on a regional 
basis (email information by Bundesamt fuer Bauwesen und Raumordnung, Referat I 1 Rau-
mentwicklung, Federal Office for Building and Regional Planning, Department of Spatial Devel-
opment) from November 17th, 2006. 

14  Data is from Statistisches Bundesamt (2004).   
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the variable SHARE HOUSING AREA did display the expected sign, it nevertheless 

did not prove to be significant. However, the relevant data for 15 of the 98 cities 

is not available, which might explain the reduced goodness of fit of the estima-

tion. As an alternative the fraction of land zoned for residential and commercial 

purposes was used (Model 6), which only has two missing values. This determi-

nant had the expected sign, but was also insignificant. 

In an isolated usage a dummy showing membership of an urban district to a state 

in eastern or western Germany also proved to be insignificant (Model 7). Finally a 

regression with the interaction between the WEST-dummy and the asymmetric 

effect of population growth was run (Model 8). The WEST-dummy is significant in 

this case. The asymmetric effects of population growth and population shrinkage 

are not lost. The goodness of fit does not increase with regard to the models that 

also include the eastern metropolitan areas. 

4  Summary and conclusions 

This examination of the prices of single-family houses in 98 of the 118 metropoli-

tan areas in Germany in the year 2002 initially confirms existing empirical results 

that the absolute population size and membership of the “core cities in agglom-

eration areas” district type leads to higher purchase prices. Significant positive 

effects were also shown for disposable income and construction costs. The differ-

entiation of population growth by shrinkage and increase revealed an asymmet-

rical supply reaction: population growth and the resulting increases in demand 

have no significant price effects. However, a declining population leads to signifi-

cantly negative price effects.  

Bundesamt fuer Bauwesen und Raumordnung (2003) forecasts that 74 of the 98 

cities considered here would lose population by the year 2020, with cities in east-

ern Germany, but also North Rhein-Westphalia, particularly affected. The greatest 

decline is predicted for Jena in Thuringia at -25%. Construction costs will probably 

tend to fall (Bundesamt fuer Bauwesen und Raumordnung, 2004c, p. 10). 
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Whilst these generally foreseeable recessive price developments are strongly di-

vergent at regional level, they are nevertheless to be expected, and further ex-

amination of these developments and their effects on consumption and growth 

in the economy as a whole could be a fruitful area of research. It is probably also 

worthwhile examining whether the asymmetries noted in this case also occur in 

other contexts, e.g. housing rents. From the point of view of the potential conse-

quences for economic policy in particular, an analysis could also be made of tax-

related influencing factors such as the recently abolished Home Owner Allow-

ance. The degree of take-up of the Home Owner Allowance differed from region 

to region (Bundesamt fuer Bauwesen und Raumordnung, 2002, p. 16), although 

no data has yet been made available at district level. Attention should also be 

paid to the financing conditions. This was not possible in the cross-section analy-

sis carried out here due to the fact that – in as much as it is possible for regionally 

differing values to exist at all – no data was available for lending limits etc. at 

district level. 
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Appendix 

Fig. 1: Cities included in the analysis 

Source: BBR (2003), authors own illustration. 
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Tab. 1:  Determinants of (log of) single-family house prices in German 
metropolitan areas 

 

 

 

 

 

1 2 3 4 5 6 7 8
  

4.550*** -0.651    -0.880    -0.476    0.48    0.033   0.626    1.681    
(0.156)   (2.076)   (2.098)   (2.037)   (2.61)   (2.156)  (2.201)   (2.386)   
(1.444)   (2.241)   (2.225)   (2.275)   (2.62)   (2.235)  (2.302)   (2.323)   

ln POP 0.185*** 0.161*** 0.121*** 0.135*** 0.128*** 0.133*** 0.119*** 0.114***
(0.035)   (0.033)   (0.040)   (0.038)   (0.048)   (0.045)   (0.040)   (0.034)   
(0.028)   (0.027)   (0.027)   (0.037)   (0.040)   (0.036)   (0.034)   (0.040)   

POPCHANGE 2.330***
(0.380)   
(0.383)   

SHRINK*POPCHANGE 2.465*** 2.341*** 2.281*** 2.526*** 2.334*** 1.846**   
(0.437)   (0.446)   (0.473)  (0.668)   (0.457)   (0.633)    
(0.456)   (0.453)   (0.459)  (0.615)   (0.460)   (0.618)    

INCREASE*POPCHANGE -0.187   -0.005   -0.018   0.683    0,681   0.128     
(1.236)   (1.267)   (1.240)  (1.131)   (1.181)  (1.275)    
(1.177)   (1.162)   (1.164)  (1.273)   (1.201)  (1.165)    

ln COST 0.790*** 0.678*** 0.708*** 0.718*** 0.625*** 0.669*** 0.703*** 0.688***
(0.203)   (0.205)   (0.193)   (0.192)  (0.207)   (0.194)   (0.194)   (0.186)   
(0.195)   (0.188)   (0.185)   (0.186)  (0.204)   (0.189)   (0.185)   (0.199)   

ln INCOME 0.648*** 0.614*** 0.630*** 0.614*** 0.617*** 0.536*** 0.417** 
(0.199)   (0.190)   (0.185)  (0.222)   (0.192)   (0.195)   (0.228)   
(0.217)   (0.214)   (0.216)  (0.244)   (0.215)   (0.224)   (0.200)   

CORE 0.111** 0.103** 0.124** 0.124**  0.112** 0.133** 
(0.052)   (0.050)   (0.059)   (0.054)   (0.052)   (0.056)  
(0.056)   (0.057)   (0.064)   (0.059)   (0.056)   (0.051)  

CAPITAL -0.057    
(0.078)   
(0.067)   

SHARE_HOUSING_AREA -0.485    
(0.638)   
(0.554)   

SHARE_HOUSE_AND_BUSIN_AREA -0.122   
(0.333)  
(0.308)  

WEST  0.101  0.392***
 (0.080) (0.074)   
 (0.086) (0.069)   

WEST*SHRINK*POPCHANGE 3.398***
(1.146)   
(1.073)   

WEST*INCREASE*POPCHANGE -0.497    
(1.235)   
(1.340)   

R2adj 0.61  0.66  0.67  0.67   0.62     0.68     0.67     0.67      
 

numbers in parentheses are t-values: first value is with, second wothout White-correction.

** = significant at the 5% error level

CONST

*** = significant at the 1% error level
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