
Faßhauer, Angela; Rehdanz, Katrin

Working Paper

Estimating benefits from regional amenities: Internal
migration and life satisfaction

SOEPpapers on Multidisciplinary Panel Data Research, No. 748

Provided in Cooperation with:
German Institute for Economic Research (DIW Berlin)

Suggested Citation: Faßhauer, Angela; Rehdanz, Katrin (2015) : Estimating benefits from regional
amenities: Internal migration and life satisfaction, SOEPpapers on Multidisciplinary Panel Data
Research, No. 748, Deutsches Institut für Wirtschaftsforschung (DIW), Berlin

This Version is available at:
https://hdl.handle.net/10419/110263

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/110263
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


SOEPpapers
on Multidisciplinary Panel Data Research

Estimating Benefi ts from Regional 
Amenities: Internal Migration and Life 
Satisfaction

Angela Faßhauer and Katrin Rehdanz

748 2
01

5
SOEP — The German Socio-Economic Panel study at DIW Berlin  748-2015



SOEPpapers on Multidisciplinary Panel Data Research at DIW Berlin 
 
This series presents research findings based either directly on data from the German Socio-
Economic Panel study (SOEP) or using SOEP data as part of an internationally comparable 
data set (e.g. CNEF, ECHP, LIS, LWS, CHER/PACO). SOEP is a truly multidisciplinary 
household panel study covering a wide range of social and behavioral sciences: economics, 
sociology, psychology, survey methodology, econometrics and applied statistics, educational 
science, political science, public health, behavioral genetics, demography, geography, and 
sport science.   
 
The decision to publish a submission in SOEPpapers is made by a board of editors chosen 
by the DIW Berlin to represent the wide range of disciplines covered by SOEP. There is no 
external referee process and papers are either accepted or rejected without revision. Papers 
appear in this series as works in progress and may also appear elsewhere. They often 
represent preliminary studies and are circulated to encourage discussion. Citation of such a 
paper should account for its provisional character. A revised version may be requested from 
the author directly. 
 
Any opinions expressed in this series are those of the author(s) and not those of DIW Berlin. 
Research disseminated by DIW Berlin may include views on public policy issues, but the 
institute itself takes no institutional policy positions. 
 
The SOEPpapers are available at 
http://www.diw.de/soeppapers 
 
Editors:  
Jan Goebel (Spatial Economics) 
Martin Kroh (Political Science, Survey Methodology) 
Carsten Schröder (Public Economics) 
Jürgen Schupp (Sociology)  
 
Conchita D’Ambrosio (Public Economics)  
Denis Gerstorf (Psychology, DIW Research Director) 
Elke Holst (Gender Studies, DIW Research Director) 
Frauke Kreuter (Survey Methodology, DIW Research Fellow) 
Frieder R. Lang (Psychology, DIW Research Fellow) 
Jörg-Peter Schräpler (Survey Methodology, DIW Research Fellow) 
Thomas Siedler (Empirical Economics) 
C. Katharina Spieß ( Education and Family Economics) 
Gert G. Wagner (Social Sciences) 

ISSN: 1864-6689 (online) 
 

German Socio-Economic Panel Study (SOEP) 
DIW Berlin 
Mohrenstrasse 58 
10117 Berlin, Germany 
 
Contact: Uta Rahmann |  soeppapers@diw.de  



Estimating Benefits from Regional Amenities: Internal Migration and Life 

Satisfaction 

Angela Faßhauera,* and Katrin Rehdanz a, b 

a Kiel Institute for the World Economy, Kiellinie 66, 24105 Kiel, Germany. 

b Department of Economics, University of Kiel, Olshausenstrasse 40, 24118 Germany. 

*Corresponding author: formerly Kopmann. E-Mail: angela.fasshauer@ifw-kiel.de, Tel. +49-431-8814329. 

  

Abstract 

This paper is the first to link economic theory with empirical life-satisfaction analyses 

referring to internal migration. We derive an extension of the Roback (1982) model to account 

for benefits from regional amenities in the utility function, while controlling for income, 

housing costs, and migration costs. Using highly disaggregated spatial panel information on 

people’s migration decisions and their life satisfaction for Germany, we provide an empirical 

investigation of the theoretical model by applying an individual fixed-effects model to rule 

out selection bias, while accounting for endogeneity of income. We find that short-term 

benefits from regional amenities represent about 21 percent of household income. These 

findings are robust to a number of alternative specifications. 

  

Keywords:  internal migration, regional amenities, life satisfaction, Germany. 
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1. Introduction 

Economic theory suggests that individuals will migrate if the benefits from migration are 

high enough to cover the associated costs. In a seminal paper, Roback (1982) shows that 

migration is determined by an equilibrium state of market rents and wages. Higher levels of 

regional amenities, such as climate or proximity to the coast, are offset by lower levels of 

wages or higher levels of rents, and utility is equalized over space. Bayer et al. (2009) have 

proposed the residential sorting model as an extension of the Roback model. It additionally 

accounts for migration costs in the utility function, modeling location choices to reveal 

benefits from regional amenities.  

An alternative approach to measuring the benefits accruing from regional amenities is the 

life-satisfaction approach. Here, initial advances have recently been made in placing the 

approach on economic foundations (see Welsch and Ferreira, 2014). However, these advances 

are as yet limited when it comes to internal, i.e. within-country, migration. Due to data 

restrictions, previous empirical life-satisfaction studies on internal migration have proved 

unable to separate the migration effect into benefits from regional amenities and other factors, 

as economic theory would suggest (see e.g. Nowok et al., 2013 or Switek et al., 2012). 

However, in quality-of-life studies, regional amenities have been found to be important 

determinants of migration (alongside economic features) (see Rappaport, 2007 or Porell, 

1982). The omission of such factors from empirical models has been recognized as a major 

limitation in early migration studies (see Graves 1979, 1980 and 1983).  

The aim of this paper is to link empirical investigations of the effects of internal migration 

on life satisfaction with economic theory. More specifically, we extend the previous literature 

in two ways. First, in a theoretical section, we extend the Roback (1982) model to derive an 

indirect utility function that accounts for benefits from regional amenities alongside income, 

housing costs, and migration costs. Second, in our empirical section we directly estimate this 

indirect utility function, using life satisfaction as a proxy for experienced utility with the 

ultimate goal of providing a monetary measure for benefits deriving from changes in regional 

amenities. Unlike earlier empirical studies on internal migration, we are able to (1) separate 

effects from changes in housing costs, effects from migration costs, and a remaining 

migration effect representing benefits from regional amenities, while (2) employing data that 

are much more spatially disaggregated. 

 In this article, we take advantage of one of the assets of the German Socio-Economic 

Panel (SOEP), i.e. that of providing regional information on the residences of households at 
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the municipality level, which is the lowest level of official territorial division in Germany.1 

By presenting evidence from a large representative panel dataset, we address several concerns 

that are common in connection with cross-sectional data. When focusing on regional 

amenities, selection bias arises if individuals with specific characteristics are selected into 

regions with higher (lower) levels of regional amenities. Assume, for example, that extrovert 

people are more satisfied and tend to be more prone to migration, improving their situation by 

migrating to regions with higher levels of regional amenities. This causes an overestimation 

of benefits from regional amenities in regions with higher amenity levels (and, similarly, an 

underestimation in regions with lower amenity levels). The use of panel data providing 

repeated observations of individuals over time enables us to overcome potential selection bias 

by controlling for time-invariant individual fixed effects in the empirical analysis. 

We begin the analysis by asking to what extent benefits from changes in regional amenities 

beyond income, housing costs, and migration cost differentials exist in general for the 

working age population. At the same time, we control for other socio-economic 

characteristics. In the next stage, we test whether our findings are robust to various sources of 

bias from omitted variables, such as housing characteristics, social ties, and regional 

economic characteristics. The final step is then to derive from the empirical model a 

conservative monetary measure for the trade-off between income and benefits from changes 

in regional amenities. Here we instrument income with predicted labor earnings in the wake 

of Luechinger (2009) and Vendrik (2013).  

Our main findings indicate that short-term net benefits from changes in regional amenities 

due to migration are equivalent to 21 percent of household income. These benefits from 

regional amenities are much larger than migration-related income gains, which represent only 

3 percent of household income. However, these benefits also involve costs that partly mitigate 

their effect. Housing costs measure 3 percent of household income. Migration costs represent 

1.5 percent of household income, but in statistical terms, they do not differ significantly from 

zero. 

The paper is structured as follows: In Section 2 we present an overview of previous 

research. In Section 3 we provide information on the theoretical background and the empirical 

specification. The data set is described in Section 4. In Section 5 we present our empirical 

findings. Robustness results are discussed in Section 6. In Section 7 we monetize benefits 

from regional amenities. Our conclusions are presented in Section 8.   

                                                           
1 The average size of municipalities in our sample is 63 km².  
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2. Previous Research 

2.1 Studies based on the hedonic model and the residential sorting model 

Previous empirical studies aiming to determine benefits from regional amenities are either 

based on Roback’s (1982) hedonic model or, more recently, on residential sorting models (see 

Bayer et al. 2009). In hedonic studies, the coefficient obtained by regressing wages or house 

prices on regional amenities can be used to calculate the marginal willingness-to-pay 

(MWTP) for changes in regional amenities. Regional amenities that have been valued in the 

literature in this way include air quality and open space. Applying house price regressions for 

large U.S. cities, Zabel and Kiel (2000) find a negative MWTP for a one-unit increase in the 

concentration of particulate matter, indicating air pollution as being a disamenity. Using 

house price regressions for central Maryland, Irwin (2002) finds a positive MWTP for 

permanently preserved open space relative to developable agricultural land and forests. For a 

summary, see Waltert and Schläpfer (2010). However, the Roback model rests upon 

assumptions that do not necessarily hold, thus causing potential bias in the estimates. The first 

of these is that migration equalizes utility (market equilibrium), the second that migration is 

costless (see Mäler, 1977).  

To offset the latter limitation, Bayer et al. (2009) propose the use of a residential sorting 

model. This extends the Roback model by explicitly accounting for migration costs in the 

utility function. The residential sorting model provides MWTP estimates for changes in 

regional amenities by estimating a discrete choice model for the probability that individuals 

will locate in a specific region. Similarly to Zabel and Kiel (2000), Bayer et al. (2009) find 

negative MWTP estimates for ambient concentrations of particulate matter when applying the 

residential sorting model. They also find that estimates are 3.5 times larger from the 

residential sorting model with migration costs than from hedonic regression without migration 

costs. Application of the residential sorting model is however limited. Klaiber and Phaneuf 

(2010) find that the MWTP for an increase of non-park open space is higher (lower) for 

households with higher (lower) income. Sinha and Cropper (2013) find a positive MWTP for 

higher winter temperatures and a negative MWTP for higher summer temperatures.  

 

2.2 Life satisfaction analyses and internal migration 

The hedonic model and the residential sorting model make no use of the indirect utility 

function as such. The approach we present estimates the indirect utility function by using life 
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satisfaction as a proxy for experienced utility. Several earlier studies have focused on 

validation tests for life satisfaction as a proxy for experienced utility. It transpires that life-

satisfaction scores are correlated with other variables associated with true individual well-

being (see Frey and Stutzer, 2002), which supports the validity of life satisfaction as a proxy 

for experienced utility. To overcome possible limitations related to interpersonal comparison, 

an increasing number of studies analyze intrapersonal changes in life satisfaction by using 

individual panel information. 

Life-satisfaction studies have focused on individual benefits of household income, leisure 

activities, individual costs of commuting, physical and mental health, and environmental 

amenities and disamenities (see Welsch and Ferreira (2014) for a recent review of the 

literature). Only very few of them explicitly link life satisfaction with internal migration. 

Switek (2012) finds positive short-term effects on life satisfaction from internal migration 

within Sweden. These effects are driven by housing satisfaction for non-work-migrants and 

improvements in occupational position for work-migrants. Empirical findings by Nowok et al. 

(2013) do not suggest any long-term effects from internal migration for the UK. Instead, 

significant declines in life satisfaction in the four years before migration are offset by 

increases in life satisfaction from migration, with people re-attaining their initial levels 

throughout the five years following migration. Findings by Nowok et al. (2013) also suggest 

that despite the higher social and psychological costs involved, the level of life satisfaction for 

long-distance migrants (≥ 25 km) is at least as high as the level of life satisfaction for short-

distance migrants (< 25 km). Studies analyzing internal migration decisions for Germany are 

based on information concerning East-West migration subsequent to German reunification in 

1990. These studies suggest that significant increases in life satisfaction in the years after 

migration apply to permanent East-West migrants only (see Fuchs-Schündeln and Schündeln, 

2009).  

Existing life-satisfaction studies on internal migration are limited in two ways. First, they 

are unable to control for important factors such as housing costs or migration costs, providing 

instead aggregate effects of internal migration. Second, they focus on migration between 

aggregated regions. In the case of Germany, for example, they only differentiate between East 

and West when focusing on migration decisions linked to German reunification (Fuchs-

Schündeln and Schündeln, 2009).  
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3. Theory and Empirical Specification 

3.1 Utility maximization and regional amenities 

Following Roback (1982), we assume that each individual i in region j maximizes utility 

subject to a budget constraint by choosing the quantity of consumption of a numeraire good C 

and units of housing H. The level of region-specific regional amenities is given by A. 

Following Bayer et al. (2009), we extend the Roback model by considering migration costs 

MC. These are independent of location, i.e. they capture social and psychological costs and do 

not appear in the budget constraint. Finally, individuals have identical preferences.  

The utility function is given as follows: 

U = f (C , H , A, MC),                                (1) 

where U reflects the level of utility.  

An individual maximizes utility given the following budget constraint: 

                                Y -  C - R H = 0,                     (2) 

where R represents housing costs per unit of housing. Substituting optimal values of 

consumption and housing, we obtain the following indirect utility function:2 

                            V (Y – R, A, MC) = k,                                         (3) 

where k is the common level of utility. The level of amenities in a region shifts the indirect 

utility function V upwards or downwards, depending on whether it is an amenity (benefits) or 

disamenity (costs). Migration costs shift the indirect utility function downwards.  

According to this view, migration takes place as a result of equating the benefits and costs 

of migration. Any region with a higher level of regional amenities will experience in-

migration until, in some combination, income Y falls or housing costs per unit of housing R 

rise sufficiently to eliminate the utility differential (see Greenwood, 1997). The net impact of 

changes in the level of amenities is then zero: 

                                                 .             (4) 

 As shown in equation (4), the marginal utility from regional amenities δV/δA is offset by 

marginal net disutility from changes in income δV/δY dY/dA, housing costs δV/δR dR/dA, and 

migration costs δV/δMC dMC/dA in equilibrium. 

                                                           
2 See Appendix A.1 for the derivation. 
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3.2 Empirical specification 

Taking advantage of the panel structure of our dataset, we control for various sources of 

omitted variable bias using individual fixed effects. In analyzing benefits from regional 

amenities, one major concern is selection bias. This occurs because people select themselves 

into regions with higher (lower) levels of regional amenities depending on their individual 

characteristics. For example, extrovert people tend to be more satisfied with their lives, while 

at the same time tending to be more prone to migration, feeling that they can improve their 

situation by migrating to regions with higher levels of regional amenities. In cross-section 

analyses, the benefits from changes in regional amenities are then overestimated in regions 

with higher levels of regional amenities (and underestimated in regions with lower levels of 

amenities). If panel information is available, the individual fixed-effects approach can partly 

overcome this limitation. In addition to observable time-varying characteristics explicitly 

considered in the analysis, such as age or health, the approach enables researchers to control 

for time-invariant individual characteristics such as personality traits. Along with individual 

fixed effects, regional fixed effects are also controlled for. To control for policy shocks that 

affect all individuals similarly and may also affect an individual’s decision to migrate (such as 

the financial crisis, which increases the probability of job-related migration decisions), we 

include year-fixed effects. 

In an individual fixed-effects model, coefficients are estimated on the basis of information 

about changes in variables over time, which is why, in our analysis, we identify benefits from 

regional amenities through changes in the level of regional amenities caused by migration. In 

the literature, one standard approach is to separate region-specific effects for obtaining 

benefits from regional amenities by including regional dummies (see e.g. Moro et al. 2008). 

However, given that the number of internal migrants is limited in general surveys (including 

ours), we prefer to estimate an average effect from regional amenities rather than separating 

out region-specific effects. We do this by setting A (the regional amenity) equal to Mi,t, where 

Mi,t is a migration dummy taking the value of one if an individual i migrates at time t, and 

zero otherwise. Given that other important factors (income, housing costs, migration costs, 

individual characteristics, regional fixed effects) are controlled for, the coefficient of the 

migration dummy βa reflects an average immediate migration effect that provides a proxy for 

average benefits from changes in regional amenities due to migration. 
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Taking these controls into account and assuming a Cobb-Douglas utility function (see 

Appendix A.1 for a derivation) for measuring indirect utility V, we estimate our baseline 

model by rewriting equation (3) as follows:  

             LSi,j,t =  βy ln Yi,t + βx Xi,t – βh lnRi,j,t + βa Mi,t + βd Di,t + μt + υi + ε i,j,t,                 (5)      

where LSi,j,t = ln (exp(LSi,j,t)) = ln V, which represents reported life satisfaction of individual i 

in region j. 3 Xi,t are socio-economic characteristics detailed below. Migration costs MC are 

given by βd Di,t, where the coefficient βd reflects the unit costs of migration (MCi/Di,t) and Di,t 

is the migration distance for individual i at time t. We assume that migration costs MC are 

only greater than zero for migrants in the period of migration; otherwise they are zero.  

Finally, μt are year-fixed effects, υi are individual fixed effects, ε i,j,t is the error term, and βy, 

βx, βh are further coefficients to be estimated.  

In a second step, we extend the baseline model controlling for other individual and 

regional characteristics that are not standard in life-satisfaction analyses, but which might 

simultaneously influence the dependent variable (life satisfaction) and the decision to migrate, 

thus causing potential bias in the effect of migration on life satisfaction. More specifically, we 

consider housing and neighborhood characteristics (first extension), social ties (second 

extension), and regional economic characteristics (third extension).  

So far, the thing that all model specifications have in common is that endogeneity of 

income may bias the income coefficient downwards. A downward bias in the income 

coefficient is of major concern in our analysis as it causes an upward bias in the trade-off 

between income and the migration effect, which provides a monetary estimate for benefits 

from regional amenities (see Section 7). Potential sources of downward bias in the income 

coefficient are individual efforts leading to higher earnings and positively affecting life 

satisfaction (see Luechinger, 2009) or measurement errors in income (see Vendrik, 2013). To 

correct for downward bias in the income coefficient, we follow Luttmer (2005), Luechinger 

(2009), and Vendrik (2013) and use predicted labor earnings as an instrument in the fourth 

and final extension of the baseline model. 

  

 

 

                                                           
3 Life satisfaction is left skewed. As is standard in the literature, we assume an exponential transformation of this 
variable to obtain a normal distribution. 
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3.3 Estimation method 

Two methods can be applied to estimate the above models. First, ordered logit can be used 

to account for a non-linear relationship or ordinality in the dependent variable. However, this 

requires averaging the marginal effects to calculate the effects on life satisfaction, which is 

open to criticism. Second, Ordinary Least Squares (OLS) can be applied when error terms are 

adjusted for heteroscedasticity, which may be less accurate due to the cardinality assumption. 

Ferrer-i-Carbonell and Frijters (2004) have shown that controlling for individual fixed effects 

is much more important than assuming ordinality or cardinality of the dependent variable in 

life-satisfaction analyses. In our analysis, we use OLS to estimate the model for greater ease 

of interpretation and apply (ordered) logit for a robustness check. As expected, the results are 

not affected.  

Estimating an empirical life-satisfaction model with individual panel information at a 

regional level raises two issues. First, observations may be correlated across individuals over 

time, and/or second, observations may be correlated within regions as people living in the 

same region tend to be more similar than they would be otherwise. It is important to cluster 

standard errors at the appropriate level, as this relaxes the assumption that observations are 

independent and adjusts standard errors for intra-personal and/or intra-regional correlation 

accordingly (see Moulton, 1990). Estimating the model without clustering at the appropriate 

level yields standard errors that are too small, thus too often suggesting a rejection of the null. 

To overcome this issue, we tested for clustering of errors at the individual level i and at the 

regional level j. Results show that clustering at the individual level yields more conservative 

inferences of migration effects than clustering at the regional level or two-way clustering at 

both the individual and the regional level. This is why we cluster at the individual level 

throughout the paper. Finally, we weight regressions with panel sampling weights provided 

by the SOEP to adjust for differences in the sampling design over and against the true 

population.  

 

4 Data  

Our analysis is based on data taken from the German Socio-Economic Panel (SOEP) for 

five consecutive years (2006 to 2010). The Panel is a representative longitudinal study 

providing socio-economic information on approximately 20,000 individuals and 10,000 

households in Germany (see Wagner et al., 2007). We restrict our sample to those aged 

between 18 and 63, the latter representing the average retirement age in Germany in 2006 
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(DRV, 2012).4  In the SOEP, information on life satisfaction (our dependent variable) is 

obtained by asking individuals the following question: “All things considered, how satisfied 

would you say you are with your life these days?” Respondents can choose from an ordinal 

scale of 0 to 10, where 0 stands for very dissatisfied and 10 for very satisfied.  

We investigate migration at the lowest level of official territorial division in Germany, the 

municipality level.5 We classify those individuals that move across administrative borders of 

municipalities as migrants. Since on average the area of a municipality is small, we assume 

that (for ‘within’ municipality movers) regional amenities, the social, and the working 

environment do not change. However, we add a dummy variable for moving ‘within’ 

municipalities to control for any such effects. In the SOEP, the share of migrants is 5.8 % per 

year on average (which equals 555 migrants). This is very close to figures from the Federal 

Statistical Office of Germany (Statistisches Bundesamt) according to which 5.4 % of Germans 

moved across the administrative borders of municipalities in 2006.6 Our final sample consists 

of 43,941 observations (or 9,562 persons) and 8,745 municipality-year combinations (or 1,746 

municipalities).  

In addition, we consider a large number of socio-economic characteristics provided by the 

SOEP that in previous studies have been found to have an impact on life satisfaction. These 

include net household income (after tax), citizenship, age, number of persons in household, 

gender, marital status7, employment status, years spent in education, and health status (see 

e.g. Dolan et al., 2008). We further control for housing costs per m² (square meter).8 Both net 

household income and housing costs per m² are adjusted in two ways. First, we deflate both 

variables via a consumer price index to account for the fact that nominal increases in these 

variables do not affect people’s life satisfaction, whereas real increases do. Second, we apply 

equivalence scales to account for the fact that the needs of a household grow with the number 

                                                           
4 In our analysis below, early retirees are classified as ‘non-working’. 
5 There were more than 12,000 municipalities in Germany with an average size of 29 km2 in 2006 (Statistisches 
Bundesamt). Since their number changes over the sample period, we distinguish 11,449 regions. Data can be 
accessed at: www.destatis.de. 
6 Own calculations based on information from the Federal Statistical Office (Statistisches Bundesamt) for 2006; 
share of ‘within’ migrants (excluding immigrants from other countries) compared to total population as at 
31.12.2006. Data can be accessed at: www.destatis.de. 
7 To control for any effects from moving in with a partner, we combine this with information on marital status 
(“being married”, etc.) (see Luechinger, 2009). 
8 The SOEP provides information on rents for tenants and imputed rents, which are estimated rents for house 
owners and tenants with reduced rents (see Krause (1996) for more information). Rents are the monthly rent 
charged, including utilities but excluding heating costs. Rents are divided by the size of the flat/house to obtain a 
measure for rents per unit of housing.  
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of members in it, albeit not proportionally (due to economies of scale in consumption).9 To 

capture the unit costs of migration, we use Euclidean distance as a measure for migration 

distance calculated from the coordinates of the centroids of the municipalities. Summary 

statistics for variables in our baseline model are provided in Appendix A.2. 

To control for bias from other sources that are not standard controls in life satisfaction 

analyses, we consider additional characteristics in expansions of the baseline model. First, we 

control for housing (size, construction year, ownership, equipment, condition of the 

flat/house) and neighborhood characteristics.10 Second, we consider the extent of social 

participation by calculating an equally weighted mean of the frequency of responses to 

‘helping out friends, relatives or neighbors’ and ‘meeting friends, relatives or neighbors,’ as 

suggested by Headey et al. (2013). Third, we control for economic characteristics of regions.  

We use Euclidean distance from each municipality to the nearest large city to control for 

accessibility of services provided in large cities.11 To control for the prosperity of a region, we 

also use information on regional purchasing power and regional unemployment obtained from 

the BBSR. Finally, for the instrumentation of income we use predicted labor earnings. These 

are obtained by regressing the natural logarithm of labor earnings provided by SOEP for each 

individual on industry and occupation dummies for each year, separately for West and East 

Germany. The exponential of the predicted value is summed up over household members, 

which yields a final measure on predicted labor earnings (see Vendrik, 2013).12 In 

instrumenting income with predicted labor earnings, we extend the empirical model with 

additional controls for labor characteristics (contract length, job tenure, actual working hours 

and its squared term). Summary statistics for variables used in extensions of the baseline 

model are presented in Table A.4 in the Appendix. 

 

 

 

                                                           
9 In line with the modified OECD scale, we assign a value of 1 to the first person in the household, 0.5 to every 
other person aged 14 and older, and 0.3 to all children below the age of 14. Housing costs and net household 
income are both divided by the sum of these values, resulting in needs-adjusted values (see Atkinson and 
Bourguignon, 2000). The advantage of using equivalence scales is that the effects of marginal changes in these 
variables can be interpreted on a hypothetical per-person basis. 
10 Zumbro (2014) controls for housing characteristics using SOEP to analyze the relationship between life 
satisfaction and home ownership. 
11 We define large cities on the basis of BBSR structural municipality types:  (1) major large cities, (2) large 
cities in agglomeration counties, and (3) large cities in urban counties; see Table A.3 in the Appendix. 
12 Following Luechinger (2009), we exclude self-employed people from the sample before estimating labor 
earnings, as they tend to be more reluctant to state their income. 
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Life satisfaction Coef. t-stat Coef. t-stat
Socio-economic characteristics
Log real equivalent net household income 0.1279 * 1.91 Not working
Log real equivalent household rents/m² -0.0079 -0.42 Unemployed -0.5048 *** -5.38
Age squared 0.0008 * 1.87 Student 0.0914 0.67
Number of people living in hh 0.1154 ** 2.17 Military, civilian services -0.0714 -0.44
Number of children 0.0919 1.45 Working 0.0453 0.58
Not hospitalized last year German Citizen
Hospitalized last year -0.1107 ** -2.33 Non-German citizen 0.4445 * 1.85
Single, not living with partner First interview 0.2518 ** 2.42
Single, living with partner 0.0382 0.29 Second interview 0.0914 1.03
Married, living with partner 0.0467 0.24 Third or subsequent interview
Separated, not living with partner -0.4508 -1.59 No moves 'within' municipalities
Separated, living with partner -0.0140 -0.05 Move 'within' municipalities 0.0101 0.14
Divorced, not living with partner -0.0634 -0.20
Divorced, living with partner -0.4271 -1.33 Effects from migration
Widowed, not living with partner -0.4879 -0.97 Not migrating 'across' municipalities
Widowed, living with partner 0.3577 0.49 Migrating 'across' municipalities 0.3101 ** 2.46
Years in education 0.0073 0.25 Migration distance -0.0174 -0.19
Individual fixed effects Yes Average observation per person 4.6
Year effects Yes Observations 43,941
Number of persons 9,562 Adjusted R-squared within 0.0181

Reference group

Reference group

Reference group

Reference group

(1)
Baseline Model

Reference group

Reference group

Reference group

 

Tab. 1: Migration effects and satisfaction with life across German municipalities 
Source: Own calculations. Model estimated by OLS. Robust standard errors are clustered for person number, and t-statistics are reported. * indicates significant at the 10 percent 
level, ** at the 5 percent level, and *** at the 1 percent level. 
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5 Empirical Results 

5.1 Baseline model 

The results of the baseline model are presented in Table 1. The effects of socio-economic 

characteristics on life satisfaction are similar to those typically found in the literature (see 

Dolan et al., 2008). Our findings indicate a positive diminishing effect of income on life 

satisfaction. The effect of housing costs per m² on life satisfaction is negative but 

insignificant. We also find a positive effect of age squared, which is in line with a U-shaped 

relationship between age and life satisfaction established in earlier studies (see Ree and 

Alessie, 2011).13 Furthermore, the number of persons living in a household positively affects 

life satisfaction, while hospitalization in the previous year or redundancy have a negative 

effect. Being a non-German citizen or having the first interview relative to having the third or 

subsequent interview have a positive effect on life satisfaction. While effects from moving 

‘within’ municipalities are close to zero and insignificant, we find a positive and significant 

effect on life satisfaction from migrating ‘across’ municipalities. Not only is the effect from 

migration statistically significant at the 5 percent level, it also exerts an effect equivalent to 

more than half the magnitude of the effect of negative events on life satisfaction, such as 

redundancy (0.3101 as compared to -0.5048 for redundancy). The effect of migration distance 

(our measure for the costs of migration) on life satisfaction is negative, as expected, but 

insignificant. 

 

5.2 Extensions of the baseline model 

To rule out omitted-variable bias, the model specifications presented in the following 

expand the baseline model by successively adding control variables that may simultaneously 

affect the dependent variable (life satisfaction) and the decision to migrate. This reduces our 

sample size. To account for this reduction, we compare the results of the extension to the 

previous model specification with adjusted sample size to assess the impact of further controls 

on migration effects. To ensure that the number of migrants is sufficiently large, we only 

retain those new control variables in subsequent model specifications if they have an impact 

on migration effects.  

                                                           
13 In our model, the level effect of individual age is absorbed by individual fixed effects. 
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Life satisfaction Coef. t-stat Coef. t-stat
Socio-economic characteristics
Log real equivalent net household income 0.1645 ** 2.15 0.1707 ** 2.29
Log real equivalent household rents/m² -0.0164 -0.88 -0.0436 ** -1.98

Migration effects
Not migrating 'across' municipalities
Migrating 'across' municipalities 0.3007 ** 2.49 0.2918 ** 2.52
Migration distance -0.0652 -0.51 -0.0557 -0.45

Housing and neighborhood characteristics
Logarithm of size of house/flat in m² -0.0980 -1.13
Construction year: < 1918 -0.0319 -0.17
Construction year: 1918 - 1948 0.0202 0.11
Construction year: 1949 - 1971 0.0541 0.32
Construction year: 1972 - 1980 -0.0818 -0.49
Construction year: 1981 - 1990 -0.5441 *** -2.84
Construction year: 1991 - 2000 0.0839 0.47
Construction year: > 2000
Not owner of house/flat
Owner of house/flat -0.3061 *** -2.82
No central heating
With central heating 0.1953 1.50
No balcony/terrace
With balcony/terrace -0.0621 -1.11
No basement
With basement -0.0605 -0.87
No garden
With garden -0.0828 -1.10
No kitchen in house/flat
Kitchen in house/flat 0.0380 0.14
With hot running water/boiler in house/flat
No hot running water/boiler in house/flat -0.1913 -0.85
No telephone in house/flat
With telephone in house/flat 0.3408 ** 1.98
House/flat in good shape
House/flat needs to be refurbished -0.0938 * -1.96
Detached or semi-detached house
Farm building -0.4176 -1.28
Terraced house 0.1263 0.84
Apartment or other building -0.1694 -1.44
High-rise building -0.7798 *** -2.70
Private household
Hall of residence/home 0.3062 0.93

Reference group

Baseline Model Housing
(1) (2)

Reference groupReference group

Reference group

Reference group

Reference group

Reference group

Reference group

Reference group

Reference group

Reference group

Reference group

Reference group

Reference group
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Life satisfaction Coef. t-stat Coef. t-stat
Industrial area
Residential area with old buildings 0.4705 ** 2.45
Residential area with new buildings 0.5835 *** 2.91
Mixed or other area 0.4446 ** 2.40
Commercial center 0.7178 1.13
Individual fixed effects Yes Yes
Year effects Yes Yes
Number of persons 9,315 9,315
Average observation per person 4.5 4.5
Observations 41,764 41,764
Adjusted R-squared within 0.0172 0.0220

Reference group

(1) (2)
Baseline Model Housing

 
Tab. 2: Migration effects, housing and neighborhood characteristics 
Source: Own calculations. All models estimated by OLS. Robust standard errors clustered for person number 
and t-statistics reported.* indicates significant at the 10 percent level, ** at the 5 percent level, and *** at the 1 
percent level. Socio-economic controls as provided in Table 1 are included but not presented here. 

In a first extension of the baseline model presented in Table 2, we control for housing 

and neighborhood characteristics. Changes in housing and neighborhood characteristics may 

simultaneously affect life satisfaction and the decision to migrate. They may also bias the 

migration effect upwards or downwards, depending on whether migration involves an 

improvement or a deterioration of housing and neighborhood characteristics. Including 

housing and neighborhood controls reduces the sample size from 43,941 to 41,764 and the 

number of ‘across’-municipality migrants from 555 to 465. In column (2) of Table 2, we find 

that living in a house constructed between 1981 and 1990 negatively affects life satisfaction 

compared to living in a house constructed after the year 2000. Our findings also suggest that 

life satisfaction is negatively affected by living in a high-rise building as opposed to a 

detached or semi-detached house, owning the house/flat, or the need for refurbishment of 

living quarters. Having a telephone positively affects life satisfaction. Finally, living in a 

residential area with old or new buildings or living in a mixed or other area has a positive 

effect on life satisfaction compared to living in an industrial area. Of these effects, that of 

living in a residential area with new buildings is the most influential.  

As we see in Table 2, controlling for housing and neighborhood characteristics (column 2) 

has a minor effect on the coefficients included in the baseline model (column 1); the estimated 

coefficient for migration is 3 percent lower. Similarly, the income coefficient decreases, while 

its level of significance increases to the 5 percent level. The coefficient of housing costs is 

now significant at the 5 percent level in both specifications presented in Table 2. The effect of 

migration distance remains negative and insignificant.  
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Life satisfaction Coef. t-stat Coef. t-stat
Socio-economic characteristics
Log real equivalent net household income 0.3015 *** 2.70 0.3043 *** 2.72
Log real equivalent household rents/m² -0.0920 ** -2.36 -0.0958 ** -2.45

Migration effects
Not migrating 'across' municipalities
Migrating 'across' municipalities 0.4330 ** 2.35 0.4277 ** 2.33
Migration distance -0.1394 -0.78 -0.1302 -0.75

Social ties
Social participation 0.1257 *** 3.01
Individual fixed effects Yes Yes
Year effects Yes Yes
Number of persons 9,120 9,120
Average observation per person 2.7 2.7
Observations 24,280 24,280
R-squared within 0.0323 0.0344

(1)
Housing

(2)
Housing & social ties

Reference group Reference group

 

Tab. 3: Migration effects and social ties 
Source: Own calculations. All models estimated by OLS. Robust standard errors clustered for person number 
and t-statistics reported. * indicates significant at the 10 percent level, ** at the 5 percent level, and *** at the 1 
percent level. Socio-economic controls as provided in Table 1 are included but not presented here. 

In a second extension of the baseline model presented in Table 3, we add information on 

social participation as a measure of social ties. Existing social ties with the destination region 

may (a) simultaneously and positively affect life satisfaction and the decision to migrate and 

(b) bias migration effects upwards.14 As information on social ties is only available for three 

years in our sample period, the inclusion of social ties reduces the sample size from 41,764 to 

24,280 and the number of migrants from 465 to 280.  

Our results presented in Table 3 suggest that social ties have a positive and highly 

significant effect on life satisfaction. Comparing columns (1) and (2), the effect on migration 

and on socio-economic characteristics is, however, largely negligible. The effect on migration 

is 1 percent smaller. The effect of migration distance remains negative and insignificant. 

There is no change regarding the effect of income, but the coefficient is now significant at the 

1 percent level compared to the results presented in Tables 1 and 2. The coefficient for 

housing costs per m² is significant at the 5 percent level in both specifications presented in 

Table 3; the negative coefficient is 4 percent larger when controlling for social ties. Overall, 

controlling for social ties causes major observation losses and only has a negligibly minor  

 

                                                           
14 Social ties in the region of origin might bias the migration effect as well, causing, however a downward bias. 
In general, we are more concerned with overestimating benefits from regional amenities. For this reason, we do 
not consider this further.  
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Life satisfaction Coef. t-stat Coef. t-stat
Socio-economic characteristics
Log real equivalent net household income 0.1707 ** 2.29 0.1740 ** 2.33
Log real equivalent household rents/m² -0.0436 ** -1.98 -0.0441 ** -2.01

Migration effects
Not migrating 'across' municipalities
Migrating 'across' municipalities 0.2918 ** 2.52 0.2781 ** 2.43
Migration distance -0.0557 -0.45 -0.0441 -0.39

Regional economic characteristics
Distance from the nearest large city 0.0011 0.18
Log of regional real purchasing power 1.3735 ** 2.47
Regional unemployment -0.0055 -0.39
Individual fixed effects Yes Yes
Year effects Yes Yes
Number of persons 9,315 9,315
Average observation per person 4.5 4.5
Observations 41,764 41,764
R-squared within 0.0220 0.0227

(1)
Housing Housing & economic

(2)

Reference group Reference group

 
Tab. 4: Migration effects and regional economic characteristics 
Source: Own calculations. All models estimated by OLS. Robust standard errors clustered for person number 
and t-statistics reported. * indicates significant at the 10 percent level, ** at the 5 percent level, and *** at the 1 
percent level. Socio-economic controls as provided in Table 1 are included but not presented here. 

impact on migration effects. Accordingly, we forgo consideration of social ties in subsequent 

model specifications. 

In a third extension of the baseline model presented in Table 4, we control for regional 

economic characteristics alongside housing and neighborhood characteristics. The sample is 

that of the model with housing and neighborhood characteristics. We find that an increase in 

regional purchasing power has a positive diminishing effect on life satisfaction, which is 

significant at the 5 percent level. These findings suggest that the wealth of a region, as 

measured by purchasing power, provides positive externalities for individuals living in that 

region. Other regional economic characteristics, such as distance from the nearest large city 

and regional unemployment levels, have no significant effect on life satisfaction.  

Comparing columns (1) and (2) of Table 4, we find that controlling for regional economic 

characteristics reduces the coefficient of migration by 5 percent. The effect of migration 

distance remains negative and insignificant. The effect on socio-economic characteristics is 

small: the positive coefficient for income is 2 percent larger, while the negative coefficient for 

housing costs per m² increases by 1 percent.  



18 
 

Life satisfaction Coef. t-stat Coef. t-stat Coef. t-stat
Socio-economic characteristics
Log real equivalent net household income 0.3589 *** 4.36 0.3514 *** 4.35 1.3900 ** 2.47
Log real equivalent household rents/m² -0.0437 * -1.69 -0.0437 * -1.69 -0.0554 ** -2.13

Migration effects
Not migrating 'across' municipalities
Migrating 'across' municipalities 0.2853 *** 2.87 0.2817 *** 2.80 0.2952 *** 2.98
Migration distance -0.1508 * -1.69 -0.1542 * -1.73 -0.1443 * -1.66

Labor characteristics
Permanent contract
Temporary contract -0.0631 -0.89 0.0018 0.02
Job tenure -0.0145 ** -1.81 -0.0127 -1.64
Actual working hours 0.0284 *** 2.73 0.0278 *** 2.61
Acutal working hours squared -0.0003 *** -2.66 -0.0004 *** -2.73

First stage
Log of predicted labor earnings 0.0782 *** 6.87
Individual fixed effects Yes Yes Yes
Year effects Yes Yes Yes
Number of persons 6,894 6,894 6,894
Average observation per person 4.3 4.3 4.3
Observations 29,675 29,675 29,675
Kleibergen-Paap rk LM statistic - - 40.567 ***
Kleibergen-Paap rk Wald F statistic - - 47.182

(1) (2)
Housing & economic

(3)
Housing, economic &               

labor
Final Model:                  

Housing, economic, labor & 
instrumentation

Reference groupReference group

Reference group Reference groupReference group

 
Tab. 5: Migration effects and income instrumentation 
Source: Own calculations. All models estimated by OLS. Robust standard errors clustered for person number 
and t-statistics reported. * indicates significant at the 10 percent level, ** at the 5 percent level, and *** at the 1 
percent level. Socio-economic controls as provided in Table 1 are included but not presented here. 

In a fourth and final extension of the baseline model presented in Table 5, we instrument  

income using predicted labor earnings while controlling for housing, neighborhood and 

regional economic characteristics. This reduces the sample size from 41,764 to 29,675 and the 

number of migrants from 465 to 340. We compare the results of two specifications without 

income instrumentation to the one with instrumentation: a specification with housing, 

neighborhood, and regional economic characteristics (column 1), a specification with further 

controls for labor characteristics (column 2) (see Luechinger, 2009 or Vendrik, 2013), and, 

finally, a specification instrumenting for income (column 3).15 In the non-instrumented model 

with labor characteristics in (column 2), we find that job tenure has a negative impact on life 

satisfaction and that actual working hours have a highly significant inverse U-shaped effect as 

established in the literature (see Luechinger, 2009). Comparing the results to those in column 

(1), we find that controlling for labor characteristics has a small effect on the estimated 

                                                           
15 Following Luechinger (2009), we also drop self-employed people from the sample in this model specification 
because they tend to be more reluctant about disclosing their income. 
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coefficients for income, housing costs per m², and migration (maximum 2 percent change). 

The effect of migration distance is still negative, but compared to the results presented in 

Table 4, it is now significant at the 10 percent level in all specifications presented in Table 5. 

When instrumenting the income variable (column 3 in Table 5), we find that the instrument 

passes the under-identification test of Kleibergen-Paap rk LM statistic of 40.57 (at a 

significance level of 1 percent) and the weak identification test of Kleibergen-Paap rk Wald F 

statistic of 47.18 (compared to the conventional required value of 10). Comparing the results 

in columns (2) and (3), we find that the income coefficient is more than three times larger 

when instrumented.  

Instrumenting the income variable has an effect on the coefficients of other control 

variables as well. The positive effect of migrating on life satisfaction increases, the coefficient 

is 5 percent larger. The negative effect of housing costs per m² increases by more than 25 

percent. The negative effect of migration distance decreases by 6 percent. Our results confirm 

earlier studies (e.g. Luechinger, 2009 or Vendrik, 2013) in underlining the importance of 

controlling for income endogeneity in empirical life-satisfaction analyses. 

 

6 Robustness  

The previous section has confirmed the importance of income instrumentation in our 

analysis. In the following, we use the specification with income instrumentation (fourth and 

final extension of the model; column (3) of Table 5) for a number of robustness checks. First, 

we examine the robustness of socio-economic and migration effects to adding further controls 

for labor characteristics, which are used in the literature when instrumenting the income 

variable with predicted labor earnings (see Luechinger, 2009) and which we have not yet 

considered in our final model specification. More specifically, we additionally control for job 

status (blue-collar, white-collar, managerial position, public services, trainee). The results (not 

presented) are similar to those found in our final model specification (Table 5, column 3).  

Second, we tested various other specifications of distances to cities (used as a control for 

regional economic characteristics in column (2), Table 4) to rule out any effect from the 

choice of the distance variable on the outcome of our analysis. As an alternative to Euclidean 

distance from large cities, we used driving distance to major centers provided by the BBSR. 

“Major centers” captures not only large cities, but also smaller cities that function as major 

centers. We also tested for various specifications, including distance variables as squared 

terms, in addition to the level and a logarithmic transformation. None of these different 
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specifications (not presented) yield higher significance levels for coefficients, nor do effects 

from migration change, the main focus of our analysis.  

 

7 Monetizing Regional Amenities 

Using the marginal rate of substitution between the effect of migration and individual 

income, it is possible to assign a monetary value to the trade-off between income and 

migration. According to our theoretical model, this provides us with information about the 

income changes required to offset changes in regional amenities, which can be calculated as 

follows:  

                      WTP for regional amenities =
                                                 (11)

 

with Y being real equivalent net household income, M the migration dummy, βa the estimated 

coefficients of the migration dummy, βy the coefficients of the logarithm of real equivalent net 

household income, and Ym median real equivalent net household income. 

Using results from column (3) in Table 5, the WTP of migrants for an increase in regional 

amenities provided by the monthly income change is € 371 (evaluated in terms of a monthly 

median household income of € 1,764, see Table 6), which is statistically significant at the 5 

percent level, equivalent to 21 percent of household income.16 As we do not account for 

discounted future income, this value can stand as a short-term measure of the benefits from 

regional amenities (see Schündeln, 2007, for further discussion).  

Analogously to obtaining a WTP for an increase in regional amenities, we calculate for 

migrants a WTP for lower housing costs and shorter migration distance (our measure of the 

costs of migration) as follows: 

WTP for housing costs =  
                             (12) 

           WTP for migration distance =  
                       (13) 

with Y being real equivalent net household income, R real equivalent housing costs per m², D 

distance of migration, βh estimated parameter for real equivalent housing costs per m² βd 

                                                           
16 Evaluated in terms of a mean monthly household income of € 2,089, WTP for changes in regional amenities is 
€ 439. 
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Estimate z-value % of income
Regional amenities 371 ** 1.99 21
Housing costsa -48 * -1.86 3
Migration distanceb -23 -1.34 1.5

Evaluated in terms of monthly 
median income of € 1,764

 
Tab. 6: WTP estimates for regional amenities, housing costs, and migration distance per person. 
Source: Own calculations. Estimates derived from column (3) of Table 5. Robust standard errors clustered for 
person number. T-statistics obtained using the delta method. * indicates significant at the 10 percent level, ** at 
the 5 percent level, and *** at the 1 percent level. a WTPs for housing costs evaluated in terms of real median 
equivalent rents per m² of € 2 (adjusted by OECD equivalence scale, see Section 4) and median change in the 
size of house/flat for migrants of 15 m². b WTPs for migration distance evaluated in terms of median migration 
distance of 13 km. 

estimated parameter for migration distance, βy estimated parameter for the logarithm of real 

equivalent net household income, Ym median of real equivalent household income, Rm median 

of real equivalent housing costs per m², ΔSm change in the size of house/flat for migrants, and 

Dm median migration distance in km. 

The WTP of migrants for a decrease in housing costs as provided by the monthly income 

change is € 48 (evaluated in terms of monthly median equivalent housing costs per m² of € 2 

and the median change in size of house/flat of 15 m², see Table 6), which is statistically 

significant at the 10 percent level, corresponding to 3 percent of household income.17 The 

WTP for a decrease in migration distance as provided by the monthly income change is € 23 

(evaluated in terms of a median migration distance of 13 km, see Table 6), which represents 

1.5 percent of household income.18 However, the WTP for migration distance is statistically 

no different from zero. 

Several issues concerning the value of regional amenities as provided by WTP estimates 

are worthy of note. First, accounting for income endogeneity has a considerable effect on our 

empirical results. As the income coefficient is used as a denominator when calculating the 

trade-off between income and regional amenities, estimates for regional amenities would be 

overestimated if income were not instrumented; in our case values would be 3.5 times larger. 

Our value is slightly above the findings in the literature, according to which estimates increase 

by a factor of between two and three when instrumenting income with predicted labor 

earnings (see Luechinger, 2009 or Vendrik, 2013). However, these studies also tend to 

consider much longer sample periods.  

                                                           
17 Evaluated in terms of a monthly mean household income of € 2,089 and monthly mean rents per m² of € 26, 
WTP for changes in housing costs is € 51. 
18 Evaluated in terms of a monthly mean household income of € 2,089 and a mean migration distance of 57 km, 
WTP for migration distance is € 119. 
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Second, accounting for migration costs in the empirical model is of major importance, as 

otherwise, changes in life satisfaction understate the correct value of changes in regional 

amenities. If people decide to migrate to a specific region, ceteris paribus, benefits from 

regional amenities must be large enough to cover migration costs. In Bayer et al. (2009), for 

example, the estimated benefits of better air quality are 3.5 times higher in a residential 

sorting model compared to results of a hedonic regression without migration costs.19 Our 

estimates suggest that benefits from regional amenities are 1.5 times larger when controlling 

for migration costs (results for a model without migration costs are not presented).20 

Accordingly, accounting for migration costs is of major importance not only in hedonic 

analyses but also in life-satisfaction analyses aiming at estimating benefits from regional 

amenities based on migration decisions. 

Third, accounting for housing costs per m² in the empirical model has a negligible effect 

on our estimates for benefits from changes in regional amenities compared to accounting for 

migration costs. However, this does not in itself suggest excluding housing costs per m² from 

empirical life-satisfaction analyses on internal migration. First, their level effects are 

controlled for by individual fixed effects in our analysis. Second, not only is their effect 

statistically different from zero, they also play a crucial role in explaining decisions to migrate 

by acting as a compensating counterpart to benefits from regional amenities indicated by the 

findings from our empirical analysis. 

 

 8 Conclusions 

This study is the first to link economic theory with empirical life-satisfaction analyses of 

internal migration. Unlike earlier empirical life-satisfaction analyses, ours enables us to 

estimate effects on a lower level of aggregation, distinguishing between the costs and benefits 

of migration as suggested by economic theory. More specifically, we distinguish four factors: 

(1) benefits from regional amenities, (2) benefits from income, (3) housing costs, and (4) 

migration costs. The major advantages of our analysis are its high level of regional 

disaggregation combined with individual panel information, thus permitting not only a 

detailed analysis of migration decisions, but also controlling for selection bias by applying 

                                                           
19 The WTP for a one-unit reduction in ambient concentration of particulate matter increases from $55 to $185 
per year. 
20 Measures for benefits from regional amenities decrease from € 370 evaluated in terms of median household 
income (€ 439 evaluated in terms of mean household income) to € 265 (€ 313). This represents a reduction from 
21 % of household income to 15 %. 
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individual fixed effects. To account for endogeneity of income, we apply an instrumentation 

strategy.  

We find that short-term benefits from changes in regional amenities due to migration 

represent 21 percent of household income. These benefits from regional amenities are much 

larger than migration-related income gains, which represent only 3 percent of household 

income. These benefits are partly offset by housing costs and migration costs representing 3 

percent and 1.5 percent of household income, respectively. In statistical terms, however, 

migration costs are not significantly different from zero.  

Several insights from our robustness analyses are worthy of note. First, benefits from 

changes in regional amenities are overestimated if endogeneity of income is not accounted 

for, the value then being 3.5 times larger. This is close to findings in the literature. Second, 

the consideration of migration costs in our empirical life-satisfaction model turns out to 

increase benefits from regional amenities by a factor of 1.5. This emphasizes the importance 

of controlling for migration costs in empirical life-satisfaction analyses to avoid omitted 

variable bias when looking to derive benefits from regional amenities as recognized with 

regard to hedonic studies.  
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Appendix 

Appendix A.1: 

Assuming a Cobb-Douglas utility function, the maximization problem that yields the indirect 

utility function is stated as the following maximization problem: 

maxC,H  L = Ci,j
αc  Hi,j

αh eβa Aj eβmc MCi + λ (Yi,j - Ci,j - Ri,j Hi,j)  

In a first step, we take the first derivatives of the Lagrangian with respect to consumption and 

housing: 

(1) αc
 Ci,j

αc-1 Hi,j
αh eβa Aj eβmc MCi = λ 

(2) αh
 Ci,j

αc Hi,j
αh-1 eβa Aj eβmc MCi = λ Ri,j 

In a second step, we divide (1) by (2): 

(αc/αh) (Hi,j/Ci,j) =1/Ri,j 

In a third step, we solve for Ci,j and Hi,j, which yields optimal consumption bundles: 

Ci,j*= Yi,j / (1+(αh/αc)) 

Hi,j*= Yi,j / ((αc/αh) Ri,j+Ri,j) 

Finally, we put optimal consumption bundles into the utility function and take the logarithm. 

This yields the indirect utility function: 

ln Vi,j = β + βy lnYi,j – βh lnRi,j + βa Aj
 + βmc MCi,  

where αh/βy is the fraction of income spent on housing, β = αc ln(αc/(αc+αh)) + αh ln(αh/(αc+αh), 

βy = αc +αh and βh=αh.  
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Appendix A.2: Summary statistics 

Variable Mean SD Year
Life satisfaction
Life satisfaction (1 = very dissatisfied and 10 = very satisfied) 6.9586 1.7298 2006-2010
Income and housing
Log of real net household equivalent income (log of Euros) 9.9093 0.5298 2006-2010
Log of real rents per square meter (log of Euros) 2.7090 1.4136 2006-2010
Demographic characteristics
Number of persons living in household 2.9083 1.2313 2006-2010
Number of children in household 0.6020 0.9242 2006-2010
Age of individual squared 2,185 976 2006-2010
Health status
*No hospitalization last year (1 = yes, 0 = no) 0.9056 0.2924 2006-2010
Hospitalization last year (1 = yes, 0 = no) 0.0944 0.2924 2006-2010
Marital status
*Single, not living with partner (1 = yes, 0 = no) 0.1522 0.3592 2006-2010
Single, living with partner (1 = yes, 0 = no) 0.0538 0.2256 2006-2010
Married, living with partner (1 = yes, 0 = no) 0.6727 0.4692 2006-2010
Separated, not living with partner (1 = yes, 0 = no) 0.0126 0.1117 2006-2010
Separated, living with partner (1 = yes, 0 = no) 0.0033 0.0574 2006-2010
Divorced, not living with partner (1 = yes, 0 = no) 0.0557 0.2293 2006-2010
Divorced, living with partner (1 = yes, 0 = no) 0.0295 0.1693 2006-2010
Widowed, not living with partner (1 = yes, 0 = no) 0.0160 0.1254 2006-2010
Widowed, living with partner (1 = yes, 0 = no) 0.0042 0.0644 2006-2010
Education level
Years in education 12.5101 2.6947 2006-2010
Employment status
*Non-working (1 = yes, 0 = no) 0.1451 0.3523 2006-2010
Unemployed (1 = yes, 0 = no) 0.0569 0.2317 2006-2010
Student (1 = yes, 0 = no) 0.0183 0.1340 2006-2010
Military, civilian services (1 = yes, 0 = no) 0.0087 0.0931 2006-2010
Working (1 = yes, 0 = no) 0.7709 0.4203 2006-2010
Citizen status
*German citizen  (1 = yes, 0 = no) 0.9462 0.2257 2006-2010
Non-German citizen (1 = yes, 0 = no) 0.0538 0.2257 2006-2010
Interview status
First interview  (1 = yes, 0 = no) 0.0195 0.1383 2006-2010
Second interview  (1 = yes, 0 = no) 0.0214 0.1448 2006-2010
Third or subsequent interview  (1 = yes, 0 = no) 0.9591 0.1981 2006-2010
Mover status
*No moves (1 = yes, 0 = no) 0.9748 0.1569 2006-2010
Move 'within' municipalities (1 = yes, 0 = no) 0.0252 0.1569 2006-2010
Migration characteristics
*Not migrating 'across' municipalities (1 = yes, 0 = no) 0.9874 0.1117 2006-2010
Migrating 'across' municipalities (1 = yes, 0 = no) 0.0126 0.1117 2006-2010
Migration distance (in 100 km) 0.0080 0.1503 2006-2010
Year dummies
*Year 2006 (1 = yes, 0 = no) 0.2053 0.4039 2006-2010
Year 2007 (1 = yes, 0 = no) 0.2025 0.4019 2006-2010
Year 2008 (1 = yes, 0 = no) 0.1991 0.3993 2006-2010
Year 2009 (1 = yes, 0 = no) 0.1973 0.3980 2006-2010
Year 2010 (1 = yes, 0 = no) 0.1958 0.3968 2006-2010
Total number of observations 43,941  

Source: Own calculations based on SOEP. *Reference categories. Following Luechinger (2009), variables describing marital status are a 
combination of standard information on marital status (such as being married) and living or not living together with a partner. Abbreviations: 
BBSR= Bundesinstitut für Bau-, Stadt- und Raumforschung; SD=Standard Deviation.  
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Table A.3: Settlement-structural municipality types aggregation 

Aggregation Settlement structural municipality types (BBSR)
Major large city
Large city in agglomeration county
Large city in urban county
Center of high-density agglomeration county
Other municipality in high-density agglomeration county
Center of dense agglomeration county
Other municipality in dense agglomeration county
Center of rural agglomeration county

Other municipalities in rural agglomeration county

Center of dense urban county

Other municipality in dense urban county

Center of rural urban county

Other municipalities in rural urban county

Center of rural county with higher density
Other municipalities in rural county with higher density
Center of rural county with lower density
Other municipality in rural county with lower density

Large cities

Other regions

 
                   Source: Own compilation based on BBSR. 
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Table A.4: Summary statistics for extensions of the baseline model 

Variable Mean SD Year
Housing characteristics
Logarithm of size of house/flat in m² 4.6548 0.4082 2006-2010
Construction year: < 1918 0.1511 0.3581 2006-2010
Construction year: 1918 - 1948 0.1472 0.3543 2006-2010
Construction year: 1949 - 1971 0.2254 0.4179 2006-2010
Construction year: 1972 - 1980 0.1400 0.3470 2006-2010
Construction year: 1981 - 1990 0.1287 0.3348 2006-2010
Construction year: 1991 - 2000 0.1536 0.3606 2006-2010
*Construction year: > 2000 0.0540 0.2261 2006-2010
*Not owner of house/flat 0.3914 0.4881 2006-2010
Owner of house/flat 0.6086 0.4881 2006-2010
*No central heating 0.0315 0.1747 2006-2010
With central heating 0.9685 0.1747 2006-2010
*No balcony/terrace 0.1726 0.3779 2006-2010
With balcony/terrace 0.8274 0.3779 2006-2010
*No basement 0.0445 0.2061 2006-2010
With basement 0.9555 0.2061 2006-2010
*No garden 0.2799 0.4490 2006-2010
With garden 0.7201 0.4490 2006-2010
*No kitchen in house/flat 0.0037 0.0604 2006-2010
Kitchen in house/flat 0.9963 0.0604 2006-2010
*No hot running water/boiler in house/flat 0.0021 0.0453 2006-2010
With hot running water/boiler in house/flat 0.9979 0.0453 2006-2010
*No telephone in house/flat 0.0039 0.0625 2006-2010
With telephone in house/flat 0.9961 0.0625 2006-2010
*House/flat in good shape 0.7211 0.4485 2006-2010
House/flat needs to be refurbished 0.2789 0.4485 2006-2010
*Detached or semi-detached house 0.4092 0.4917 2006-2010
Farm building 0.0331 0.1788 2006-2010
Terraced house 0.1896 0.3920 2006-2010
Apartment or other building 0.3586 0.4796 2006-2010
High-rise building 0.0096 0.0973 2006-2010
*Private household 0.9994 0.0235 2006-2010
Hall of residence/home 0.0006 0.0235 2006-2010
*Industrial area 0.0049 0.0699 2006-2010
Residential area with old buildings 0.3413 0.4742 2006-2010
Residential area with new buildings 0.4255 0.4944 2006-2010
Mixed or other area 0.2242 0.4171 2006-2010
Commercial center 0.0041 0.0637 2006-2010
Total number of observations 41,764
Social ties
Social participation 2.8419 0.6540 2006-2010
Total number of observations 24,280
Regional economic characteristics at the municipality level
Distance from nearest large cities (in km) 23.5681 23.7347 2006-2010
Log regional real purchasing power (in € per head) 2.8633 0.1404 2006-2010
Regional unemployment (in %) 9.5958 4.8445 2006-2010
Total number of observations 41,764
Labor  characteristics
Log of predicted labor earnings (in €) 9.9478 0.6125 2006-2010
*Temporary contract 0.0833 0.2763 2006-2010
Permanent contract 0.9167 0.2763 2006-2010
Job tenure 12.6455 10.3285 2006-2010
Actual working hours 38.3714 12.9491 2006-2010
Actual working hours squared 1,640.0360 945.0331 2006-2010
Total number of observations 29,675  

                   Source: Own calculations based on SOEP and BBSR. 
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