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Abstract

Despite large regional wage differences, worker mobility is low in Germany and
other developed economies. This paper argues that low mobility arises from the
interaction between locally accumulated, region-specific human capital and high re-
gional living costs. Using German social security records, I document that workers
in high-wage regions have better careers but not higher entry wages, despite higher
living costs. I show that large parts of variation in regional wage levels and growth
can be accounted for by different regional occupation compositions. I develop a gen-
eral equilibrium lifecycle model with two regions, local labor and rent markets, and
borrowing constraints in which human capital accumulation reflects the skills most in
use in a worker’s local labor market. I find that in the calibrated model, young work-
ers are kept from moving to the region with larger wage growth by high rent prices.
Older workers with more experience have low incentives to move because, on average,
their human capital would be mismatched if they did. I show that constructing more
housing in the high-wage region leads to more mobility and is welfare-improving for

workers in both regions.
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1 Introduction

There are large differences between regional wage levels in developed economies. Yet,
worker mobility remains low. This raises the question of why workers do not move to

high-wage regions in large numbers.

In the literature, the most prevalent explanations are high moving costs, sorting of
workers into regions by their productivity, and high regional living costs. Two important
considerations have evaded the spotlight of the discussion, however. Firstly, local labor
markets differ not only in productivity and wage levels, but also in the type of work workers
perform. Secondly, moving decisions that take into account career opportunities depend

crucially on the stage of a worker’s career and therefore on age.

In this study, I combine these two points and argue that worker mobility is low be-
cause, over their careers, workers accumulate human capital that is tailored to their local
labor market and is therefore not easily transferable to other regions. First, I empirically
document large differences in real wage growth between regions and show that large parts
of these differences can be accounted for by regional occupation compositions. Building
on these findings, I develop a general equilibrium model in which the skills workers ac-
cumulate through experience reflect their labor market. In the calibrated model, young
workers are discouraged from moving to the high-wage region primarily because of high
rents, while older workers have little incentive to move since it would render the skills they
have accumulated less productive. Together, housing market frictions and region-specific
skill accumulation are sufficient to lock workers into their initial regions, with only minor
direct moving costs. In light of this interaction between local housing and labor markets, I
proceed to conduct policy experiments that show that housing construction in high-wage
regions can increase mobility, GDP, and welfare, even in a region where no new houses are

constructed.

In the first part of the paper, I leverage high-quality administrative data from Ger-
many and document three key facts. Firstly, I show that worker mobility is indeed low in
Germany. At the age of 55, about half of all workers have spent their entire career in the
very same commuting zone and about 70% have never moved further than to a commuting
zone neighboring their very first one.

Secondly, over the life-cycle, the difference between expensive high- and cheap low-
wage regions is not a difference in wage levels but in wage growth. Making use of the

large correlation between the wage and the rent level, I split the sample into 3 using rent



terciles. Taking regional prices into account, workers who begin their career in the lowest
rent tercile actually earn about 6% higher real wages than their peers who start in the
highest tercile. However, because of greater wage growth, workers from the highest tercile
earn more on average in the middle part and especially at the end of their careers. At age
55, workers in the highest tercile earn about 10% higher real wages than their counterparts
in the lowest tercile. I show that these growth patterns persist even when controlling for
individual and age by occupation fixed effects in a dynamic diff-in-diff regression, casting

doubt over the view that pure worker selection causes the wage differences.

Thirdly, occupations are spatially concentrated. Even after taking different sizes of re-
gional workforces into account, each occupation in the data exhibits strictly convex Lorenz
curves across commuting zones. The resulting different regional occupational compositions
explain a sizable part of the regional variation in wage levels and wage growth. Depending
on the decade, the composition of occupations explains about 60-80% of variation in the

wage level and about 45-55% of variation in wage growth over 25 years at the county level.

In the second part of the paper, I propose a two-region general-equilibrium life-cycle
model with local labor and rent markets to explain low worker mobility in light of my
empirical findings. Workers draw utility from a final consumption good and housing, and
can save but not borrow. Workers can choose to relocate between the regions at a resource
and a utility moving cost every year. Human capital is two-dimensional, consisting of two
separate skills, and is accumulated stochastically through experience. In line with different
occupation compositions in each region, one of the two skills is more productive and can
be learned faster, and in each region, a separate intermediate output good is produced.
One of the regions has faster wage growth on average because its dominant skill can be

accumulated faster.

I calibrate the model to the German data and investigate which forces lead to low
worker mobility. I find that workers born in the poorer region with less wage growth face
a dilemma. In principle, they would like to move to the region with high wage growth to
maximize their expected career outcomes. The strongest force that keeps them from moving
there is the high rent price in that region. By contrast, older workers well into their careers
have accumulated wealth and can afford high rents more easily, but are kept back by their
human capital. On average, it reflects their local labor market and is less applicable in the
other region. Taking the dynamic interaction between locally adapted human capital and
regional housing costs into account, the implied moving costs—measured as compensating

differentials between moving and staying—are much lower than typically estimated in the



literature, averaging about €39,000. They are especially small for young workers—only
about €8,000 for 20-year-olds—and increase with age as human capital becomes more
region-specific. I show that estimating a Mincer regression, which assumes full portability
of experience across regions, strongly overestimates potential wage gains of moving to the
high wage region.

Finally, I use the model to study housing policy as a lever for regional mobility. I
conduct a policy experiment in which the government finances the construction of an
additional 3% of housing in the high-rent region with greater wage growth. I find that
this policy succeeds in inducing more mobility towards the high-wage region through the
resulting rent price reduction. A secondary effect is that wages change in both regions.
The larger influx of labor supply leads to lower wages in the region with greater growth
and to a wage increase in the low-wage region. The policy is welfare-enhancing for workers
in both regions, however. In the high-wage region, the welfare gains from cheaper housing
outweigh the welfare loss from the wage decrease. Workers in the low-wage region value
the wage increase at home, but crucially, the increased opportunity from easier mobility to
the growth region as well. Overall consumption equivalent variation for newborn workers is
0.80%. Because more workers benefit from the faster skill accumulation in the rich region,

I register a 0.04% increase in final output.

The remainder of the paper is structured as follows: Section 2 discusses the data I
employ for the empirical analysis. Section 3 presents the empirical results. Section 4
discusses model assumptions and calibration. Section 5 explains low mobility through the

lens of the model. The policy experiments are described in Section 6. Section 7 concludes.

Related Literature My work relates to several branches of the literature. Going back
to Sjaastad (1962), the idea that moving can be seen as an investment has been present in
the literature for a long time. In an important recent addition to this view Bilal and Rossi-
Hansberg (2021), who stress the short-term cost and long-term pay-offs of location choice,
and that moving to a cheap location is unlike financial assets, not subject to borrowing
constraints. I document a clear application of long-term investment through location choice

in light of regional human capital.

Equally important, there is the literature on moving costs and migration. An early
seminal contribution is Roback (1982), who stresses the role of local amenities. In a
more recent influential study Kennan and Walker (2011) estimate large moving costs but

also substantial effects of expected income in different regions. Other papers replicate



large moving cost estimates in other settings (e.g., Tombe and Zhu, 2019; Bryan and
Morten, 2019; Ransom, 2022). Central to the mechanism in my model, Bayer and Juessen
(2012) show that moving costs are overestimated if dynamic selection is not taken into
account. Also related to my work, Kaplan and Schulhofer-Wohl (2017b) use a model with
occupations and regions to explain a drop in interstate mobility by better information
and less dispersed wages between states within occupations. Other papers focus on spatial
frictions such as impeded ability to compete (Schmutz and Sidibé, 2018) or increased search
costs (Heise and Porzio, 2022; Diaz et al., 2023). Perhaps closest to my work, Diaz et al.
(2023) stress the lifecycle nature of moving and higher rents because of wealthy late-career
workers in high-wage regions. Diaz et al. (2023) focus on search frictions, however. While
their focus is on search frictions, my paper instead highlights how regional occupation
structures and the accumulation of region-specific human capital shape workers’ mobility
decisions and regional wage dynamics. Moreover, unlike Diaz et al. (2023), my model
allows for borrowing constraints and captures general-equilibrium feedback through the

production of regional intermediate goods.

I add to this literature in a number of ways. I explicitly take the accumulation of
regional human capital because of regional occupation structures over the lifecycle into
account. Additionally, I allow workers to accumulate wealth in the presence of borrowing
constraints. Finally, I stress the general-equilibrium effects of moving large numbers of

workers between regions that produce different intermediate goods.

Further, there is research on local living costs. Moretti (2013) finds that the nominal
wage difference between skill groups is, in part, mitigated by high local living costs. Card
et al. (2025) find that local wage-premia are offset by local living costs. Relatedly, my
work connects to the literature on regional housing supply and its implications. Hsieh
and Moretti (2019) find that in a Rosen-Roback style model, restrictions on new housing
supply impede GDP growth in the US. Other papers, too, find evidence for regulations
driving up housing prices (e.g., Glaeser et al., 2005; Glaeser and Ward, 2009; Saiz, 2010;
Herkenhoff et al., 2017; Glaeser and Gyourko, 2018). Building on these findings, I take
inelastic housing supply as given and add the point that the resulting high living costs
have career implications by making young workers miss the window of moving towards

opportunity.

A key aspect of my theory is the specificity of human capital. Going back to Shaw
(1984) and Shaw (1987), this idea has long been present in the literature. More recently,

Kambourov and Manovskii (2009) show that there are sizable returns to occupational ex-



perience. Sullivan (2010), too, finds that both occupation and industry-specific human
capital are key determinants of wages. Another strand of the literature stresses the impor-
tance of different tasks performed in different occupations for the accumulation of human

capital (e.g., Yamaguchi, 2012; Béhm et al., 2024).

The point that workers experience larger wage growth and learn more or more quickly
in some places than in others, which is key to my theory, is well accepted in the literature.
Glaeser and Maré (2001), find that workers in cities have higher wage growth and that
a wage premium stays with workers who leave cities, suggesting faster human capital
accumulation. Roca and Puga (2016), too, find that workers in large cities accumulate
more valuable experience. Dauth et al. (2022) stress that workers in cities have better

matching opportunities.

Finally, there is an influential branch of the literature that stresses selection and sort-
ing of workers and firms into locations. Regarding firm selections Bilal (2023) explains
regional differences in job stability and unemployment through selection of firms by pro-
ductivity. Lindenlaub et al. (2022) show that firm sorting has an important influence on
wage dispersion. Lhullier (2025) explains between and within-city wage inequality through
agglomeration of productive firms. Concerning selection from the worker side, the litera-
ture is focused on selection of high- versus low-skilled workers. In this spirit, Borjas et al.
(1992) stresses the role of differential returns to being high-skilled in different locations.
Similarly, Hunt and Mueller (2004) find that workers with high skills migrate to areas with
high returns. Dahl (2002) confirms the importance of comparative advantages of high and
low education types in Roy-type regional selection models. Behrens et al. (2014) explain
the correlation between skills and city population through sorting by talent and productiv-
ity. Diamond (2016) attributes increases in sorting to labor demand changes and changes
in local amenities. I add to this literature by stressing that skill is multidimensional and
that it evolves with experience that depends on the region where it is gained. As a result,

in my model, comparative advantage evolves with regional labor market experience.

2 Data

[ use the Sample of Integrated Labor Market Histories (SIAB) provided by the Institute
for Employment Research (IAB) at the German Federal Employment Agency. The STAB
is a 2% random sample of the complete labor market histories of all workers covered by

social security in Germany between 1975 and 2017. Approximately 80% of the German



workforce is covered, excluding only the self-employed, civil servants, and the military.
The data contain detailed information on daily wages and socio-demographics, including
age, gender, and education. A key feature of the SIAB is its regional detail: it reports
the county of each workplace, enabling me to track workers’ locations over time. Because
counties are relatively small administrative units, I measure geographic moves at the level
of commuting zones defined by the Federal Office for Building and Regional Planning
(BBSR), which better reflect local labor markets. An additional key strength of these data

is that they record occupations in 120 levels, based on the German KldB classification.

For my analysis, I restrict the sample to male workers born between 1950 and 1964.
Female labor force participation was relatively low in these cohorts, and East German
observations are only available from 1993; I therefore drop all workers with any East Ger-
man observations. To focus on long-term career and mobility outcomes, I further exclude
workers with very short employment histories, keeping only those whose first observation

occurs at age 30 or earlier and whose last observation occurs at age 45 or later.

Although the SIAB is recorded at a daily frequency, I construct an annual panel by
retaining only the spell active on June 1 of each year. One limitation of the data is that
wages are top-coded at the social security contribution ceiling; about 12% of wage obser-
vations are thus right-censored. Following Bohm et al. (2024) and Dustmann et al. (2009),
I impute these censored wages with a standard procedure. The imputation procedure is

described in detail in Appendix A.1.

In addition to the microdata described above, my analysis requires information on local
price levels. To measure the county-level price level, I use a regional consumer price index
(CPI) published by the BBSR, based on regional prices in 2007. When measuring wage
growth and in the calibration, I deflate all monetary variables to 1995 prices using the

national CPI from Jorda et al. (2017). Regional price differences are accounted for using
the BBSR regional CPI.

I also require information on local rents. For this, I draw on the rent index from
the Indicators and Maps on Urban and Spatial Development (INKAR) database of the
BBSR. These data measure the average offered rent per square meter for apartments in
medium to good residential areas and are available from 2010 onward. Because the rent
index is only available from 2010, I use 2010 values to rank counties in earlier years. To
validate this, I make use of the high correlation between rents and building land prices.
Building land prices are available at the county level since 1995, and for even earlier years

for major cities. Appendix A.2 shows that building land prices are extremely persistent



between 1985 and 2010, and that after 2010, rents and building land prices are highly
correlated. This provides confidence that the relative ranking of local rents is stable over
time. Further, in my analysis, I aggregate the rent index into three categories (low, medium,
high) to classify counties by relative cost using county rent terciles. As a robustness check,
I use the government’s regional rent categories for calculating housing allowances for low-
income households ( Wohngeld). These categories are based on rents for relatively low-cost
apartments. Rerunning my main empirical analysis with these data does not change my

empirical conclusions, as reported in Appendix C.

To calibrate the model, I also use the Socio-Economic Panel (SOEP). To estimate initial
wealth, I restrict the data to individuals observed between the ages of 16 and 20. I make
use of each individual’s reported asset values from the personal wealth module (financial
assets, business assets, real estate assets, insurance and pension assets, and other assets
such as valuable possessions). To estimate household size, I estimate the modified OECD
equivalent scale on households with exactly one adult male worker born between 1940 and
1964. Details of this procedure are discussed in Appendix E.2. T also use regional data
from the federal statistics office (Destatis) and the statistics offices of the German states
on the regional total square meters of housing and the regional number of births. Details

on the calibration are discussed in Section 4.3.

3 Empirical Facts

3.1 Local Wages and Worker Mobility

Differences between regional wage levels in Germany are large and persistent. The left
panel of Figure 1 shows a map of West Germany with average log daily wages at the
commuting zone level in 1990. The difference between the highest and the lowest level
is about 0.6 log-points (over 60%)'. The right panel of Figure 1 shows the extremely
high level of persistence of local wage levels in a scatter plot. The correlation between

commuting zone average levels over the 20-year gap from 1990 to 2010 is 0.868.

'Figure 1 in the appendix shows that a large part of the variation survives residualization by age and
education.



Figure 1: Local Wage Level and Persistence
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Notes: The left panel maps commuting zones in West Germany, colored by the average log daily wage in
2010 estimated from the STAB (darker shades indicate higher values). The right panel shows a scatter of
average log daily wages in 2010 (vertical axis) on average log daily wages in 1990 (horizontal axis) with an
OLS fit. Each point corresponds to one commuting zone. The sample is restricted to full-time workers.

Despite these large differences in local wage levels, worker mobility during the same
time was low. Figure 2 shows the fraction of workers who have never left the commuting
zone they initially started their career in against age. By age 55, around half of all workers
have never left the commuting zone in which they began their career. The dashed line in
Figure 2 reveals that as many as 70% of workers have never worked in a commuting zone
that does not neighbor their initial commuting zone. This means that a large fraction of
careers in Germany played out in only one commuting zone or close by. In particular, this
fact is not simply driven by workers who spend their entire careers in high-wage areas. As
shown in Figure 15 in the appendix, the numbers hardly change when reducing the sample

to workers who started their career in commuting zones of the lowest wage tercile.

Given the large differences in the local wage level, this is surprising. Should the large
and persistent wage level differences not lead to workers moving to high wage regions, lead-
ing to high worker mobility? A first candidate answer is that local living costs completely
nullify the wage gains. Indeed, Figure 3 shows that a large correlation between the local

wage and the local rent level exists. The natural question then becomes whether working



Figure 2: Fraction of Never-Movers

L0

—— First CZ
First CZ or neighboring

0.8 1

0.6 1

0.4 1

Stayer Share

0.2 1

0.0 T T T T T T T T
20 25 30 35 40 45 50 55
Age

Notes: The solid line plots the share of workers in the SIAB sample who have never left their initial
commuting zone, by age. The dashed line plots the share of workers who have either remained in their
initial commuting zone or moved only to an adjacent commuting zone.

in a high-wage/high-rent area even pays off.

To get to the bottom of this, I turn my attention to wage profiles earned over the
lifecycle. First, I divide counties into terciles using the 2010 INKAR rent index. Then, I
divide workers into three groups by the rent tercile that their very first workplace falls into.
I then track these workers over their careers and calculate average log wages of full-time?
workers at each age, using the BBSR, CPI to adjust for regional price differences. The left
panel of Figure 4 shows the result for workers born between 1960 and 1964. The right panel
shows the same log-wage profiles with the national average log-wage subtracted at each
age. This visualizes the log-wage difference between the three rent-terciles at each age. For
example, at age 25, the blue line showing the demeaned profile of the lowest tercile is at
0.03 and the green line showing the highest tercile is at -0.03, indicating that workers who
started in the lowest tercile earn about 6% higher real wages on average. Results for the
remaining birth years are similar and shown in Appendix B.

Figure 4 reveals two key facts. Firstly, after price differences have been accounted for,
young workers do not earn higher average real wages in the high-rent /high-wage areas than

their counterparts in the low-rent/low-wage areas. As discussed, in fact, at age 25, real

2Since the SIAB reports whether a worker works part-time but not the number of hours this refers to,
I elect to exclude part-time wages from the results presented in Figures 4.



Figure 3: Rent vs. Wage-Level
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county level with 20 bins. The black line shows an OLS fit from regressing average log wages on average
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Figure 4: Log Wage Lifecycle Profiles
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Notes: The left panel shows average log wages by age for workers in full-time employment who began their
careers in counties belonging to the first, second, and third rent tercile, respectively. Rents are measured
using INKAR data from 2010. The green line corresponds to the highest, the blue line to the bottom,
and the orange line to the middle rent tercile. Wages are regionally CPI-adjusted using the BBSR CPI.
The right panel shows the same wage profiles after subtracting the overall mean at each age. The sample

includes workers born between 1960 and 1964.
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wages are about 6% higher in the cheapest bin than in the most expensive bin. Secondly,
looking only at the average wage level of different areas hides the fact that over the lifecycle,
the difference between regions is not in the wage level but in wage growth. While real wages
are higher in the cheap bin for workers under 30, wages in the expensive regions grow faster.
At 55, the wage gap between the most and least expensive bins has grown to more than
10% on average. In particular, integrating the differences up over the whole career, it is
clear that being in the high-wage/high-rent area does pay off. The late career real wage
growth outweighs the lower real wage entry level in terms of real earnings. However, it is
also clear that young workers in high-wage areas will tend to be poorer because of high
prices. From the point of view of a young worker, a career in a high-wage/high-rent area

can be viewed as a long-term investment.

The patterns presented in Figure 4 are striking. In principle, however, they could be an
artifact of worker selection — for instance, differences in productivity types or education.

I therefore estimate the following regression:

logwi; = 3 1{a = j}1{z(l) = k}Bja) + i + 6
k=1,3

+ Yeduc(s)j T Kpt.time,ij T Me(ij) + €45 (1)

w;; is the wage of worker ¢ at age j. z(i) is the rent bin that worker i started his career
in. «;, 0; and ;) are worker, age and year fixed effects. fip¢_time,i; is a part-time effect
and “edue(i); 1 an age by education level fixed effect. ;. is the coefficient of interest. It
measures the effect of having started a career in rent bin z(:) on the log-wage at age j.
Note that age 25 and the workers who started their careers in the middle rent tercile are

excluded as the baseline.

Equation 1 controls for two key factors. Firstly, it controls for worker fixed effects. If
wage differences were to be explained by sorting of plain productivity types, this fixed effect
should explain the majority of wage differences. Secondly, it controls for age-by-education
fixed effects. If the pattern of differential was to be explained by different education types
who have selected into their education group because of their ability to learn and who
have faster wage growth precisely because of this better learning ability, this effect should

explain the growth differences.

Figure 5 reports the estimated coefficients of interest and standard errors. Neither of

the discussed controls explains the difference in wage growth over the career. The difference
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Figure 5: Regression Results
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Notes: Regression coefficients 5,z for age j = 26,...,55 and rent bins z = 1,3 from estimating Equation

1. The green line corresponds to workers who started their careers in the highest rent tercile, the blue line
corresponds to workers who started their careers in the bottom tercile. Age 25 and the middle rent bin
z = 2 are excluded as the baseline level. 3;, measures the effect of having started a career in rent bin z(7)
on the log-wage at age j. Standard errors are clustered at the worker level.

in wage effects between the top and the bottom rent bin amounts to about 3% at age 26 and
continues to grow steadily with age. The difference between the effects of having started
the career in the highest vis-a-vis the lowest rent bin on wages at 55 amounts to about
12% - an effect of similar magnitude compared with the raw means presented in Figure 4.
This suggests that instead of sorting of plain types or of differently educated types who

can learn faster, another mechanism must be at play, producing the observed patterns.

Next, I turn my attention to the type of work performed in the different regions - the

workers’ occupations.

3.2 Regional Occupations

Occupations in Germany are spatially very concentrated. Figure 6 shows Lorenz curves
based on the share of all workers working in a given occupation in each commuting zone
on the left. Each red line represents one of the 120 KIldBS88 occupations reported in the
STAB. The black line represents the hypothetical Lorenz curve for an occupation with

equally many workers in each commuting zone. All the Lorenz curves are strictly con-
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vex, indicating strong spatial concentration of occupations. At the extreme, the bottom
line (corresponding to nautical and aeronautical workers) crosses the point (0.9,0.247),
indicating that as many as 75.3% of all nautical /aeronautical workers work in only 10%
of commuting zones. Other occupations represented by lines at the very bottom include
insurance professionals, chemists, chemistry lab assistants, publicists, and data special-
ists. Occupations exhibiting the least spatial concentration include carpenters, scaffolders,

plastics-processing technicians, and bricklayers.?

Part of the extreme concentration displayed by the red Lorenz curves in the left part
of Figure 6 is driven by the different sizes of commuting zones. The right part of Figure 6
shows Lorenz curves in blue that take this into account. Each commuting zone is assigned
a section on the x-axis that is proportional to the number of workers contained in the SIAB
who work there. Then, commuting zones are sorted by the number of workers per capita in
a given occupation. The y-axis still shows accumulated worker shares. The black line now
represents the hypothetical Lorenz curve for an occupation with equally many workers per
capita in each commuting zone. As expected, the resulting Lorenz curves are closer to the
45-degree line than the uncorrected counterparts. However, all of them are still strictly

convex, and occupations still exhibit a large degree of spatial concentration.

The main takeaway from Figure 6 is that workers in different regions are faced with
different occupation compositions. This naturally raises the question if these regional
occupation structures explain the regional differences in wage levels and wage growth shown
in the previous section. To investigate this, I revisit the log-wage profiles shown in Figure 4
and conduct a simple counterfactual exercise that eliminates any regional wage differences
within-occupation. This isolates the role of occupational composition. If the occupation
composition were identical across rent bins, the log-wage profiles should then coincide

exactly.

I proceed as follows. As a first step, I calculate average log wages by occupation and
age across all regions in West Germany. Each worker is then assigned this national average
wage according to their occupation and age, regardless of their region. I then recompute

the lifecycle wage profiles of the three regional rent bins using these counterfactual wages.

Figure 7 compares the observed average log-wage profiles already presented in Figure

4 to the resulting counterfactual log-wage profiles. The solid lines are the empirical wage

3 As demonstrated by e.g Dauth et al. (2018), industries are regionally concentrated too. Since industries
and occupations are closely connected and the model I propose in Section 4 does not explicitly differentiate
between the two notions, and the STAB is better suited to speak to occupations, I restrict my analysis to
occupations.
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Figure 6: Occupation Lorenz Curves
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Notes: Lorenz curves based on shares of all workers working in an occupation who work in each of the BBSR
commuting zones. On the left, the commuting zones on the x-axis are sorted from the lowest employment
share to the highest employment share separately for each occupation. FEach red line represents one of
the 120 KldB88 occupations reported in the STAB. The black solid line represents the 45-degree line,
i.e., the Lorenz curve for an occupation that has equally many workers in each commuting zone. On the
right, commuting zones on the x-axis are sorted by employment per capita estimated from the STAB. Each
commuting zone is assigned a segment on the x-axis that is proportional to its size in the SIAB. The black
solid line represents the 45-degree line, i.e., the Lorenz curve for an occupation that has equally many
workers per capita in each commuting zone. The sample is restricted to the year 2000.

profiles already shown in Figure 4 and the dashed lines are the counterfactual log wage
profiles without intra-occupational wage dispersion. The left panel shows average log-wage
profiles, while the right panel displays the same profiles after subtracting the national mean
at each age. The counterfactual profiles almost exactly replicate the empirical ones. In
particular, they closely replicate the differences in wage growth as demonstrated by the

right panel.

As discussed, if the occupation composition in the three rent bins were the same, all
the log wage profiles would be the same too. In the right panel, this would mean that all
three dashed lines should be exactly at 0 at every age. Any difference from 0 must come
from the occupation composition behind the three dashed lines. The near-perfect match
between empirical and counterfactual profiles implies that the wage differences between
workers in the three rent bins can be almost fully attributed to differences in occupational

composition, rather than to within-occupation regional wage differentials.

To complement the findings presented in Figure 7 with a simple quantitative mea-
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Figure 7: Observed vs. Counterfactual Log Wage Profiles
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Notes: The solid lines show the average log wage profiles for workers in full-time employment who began
their careers in counties belonging to the first, second, and third rent tercile, respectively. The dashed
lines show counterfactual log wage profiles that results from assigning every worker the national average
wage, conditional on occupation and age. The green line corresponds to the highest, the blue line to the
bottom, and the orange line to the middle rent tercile. Wages are regionally CPI-adjusted to the level of
Bonn using the BBSR CPI. The right panel shows the same wage profiles after subtracting the overall
mean at each age. Rents are measured using INKAR data from 2010. The sample includes workers born
between 1960 and 1964.

sure, I next report how much of the between-county variation in wages can be statisti-
cally explained by differences in occupational composition. Specifically, I estimate two
straightforward regressions—one for wage levels and one for wage growth—to summarize

the explanatory power of regional occupation shares in terms of R? values.

I first regress average county log wages on the county’s occupational employment shares:

g = 3 Ausen + . 2
we
where s, denotes the employment share of occupation w in county ¢ and €2 is the set of
28 two-digit occupations.?
Panel A of Table 1 shows that occupation shares explain more than 60% of the between-
county variation in wage levels, reaching 80% in the 2000-2010 decade. Thus, most cross-

regional wage variation can be attributed to differences in occupational composition.

4T work at the county x 2-digit occupation level (rather than BBSR commuting zones x 120 SIAB
occupations) to avoid an overparameterized regression. There are 28 2-digit occupations and 269 counties
as opposed to 120 occupations and 151 commuting zones. The occupation classification in my SIAB
version does not allow differentiation between 2-digit occupations on 3 occasions, leaving only 28 2-digit
occupations instead of the full 31 given by the standard KldB classification.
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Table 1: R? for Occupation-share Regressions.

Panel A: Wage level by decade Panel B: Wage growth by cohort
Years R? Cohort R?
1980-1990 0.632 1950-1954 0.444
1990-2000 0.708 1955-1959 0.467
2000-2010 0.809 1960-1964 0.543

Notes: Panel A reports R?-values from estimating Equation 2. The outcome variable is the county-level
average log wage. Panel B reports R2-values from estimating Equation 3. The outcome variable is the
difference between the average log wage at 50 and at 25. Wages and occupation shares are measured at
the county and 2-digit occupation level.

In Section 3.1, I showed, however, that over the lifecycle, the main difference between
high- and low-wage regions is not in the entry level, but in wage growth.> To examine
whether occupational composition also predicts regional wage growth, I estimate a second
regression where the dependent variable is the average log-wage difference between ages 50
and 25:

@Uio - @35 = Z VerSew + Ue (3)
we

I estimate Equation 3 separately by cohort. The occupation shares 5., are estimated early
in each cohort’s career - to be precise, 1975-1980 for the 1950-1954 cohort, 1980-1985 for
the 1955-1959 cohort, and 1985-1990 for the 1960-1964 cohort. The resulting R? values are
reported in Panel B of Table 1. Across all three cohorts, the R? values are close to 50% of
variation explained. This result is particularly striking because wage growth is measured
over 25 years, and occupation shares are measured only around the time at which workers
begin their careers. Even so, a sizeable part of wage growth variation can be explained by

the occupation composition young workers face in a given county.

5 All wage levels are adjusted to the price level of 1995 using the CPI from the Macro History Database
(Jorda et al., 2017).
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4 Model

4.1 Model Motivation

In Section 3, I document two key facts. First, using the strong correlation between rent
and wage levels, I show that the difference between regions with high wages and high rents
and regions with low wages and low rents is not merely a difference in wage levels, but
one in wage growth. This is consistent with workers in the high-wage areas accumulating
human capital more quickly. Second, the regional occupation composition explains large
parts of wage levels and growth, and the different observed wage profiles are wage profiles

of workers in different occupations.

In this section, I lay out a general-equilibrium model that reflects these observations
and makes use of them to endogenously explain the low levels of worker mobility. The
model features two regions with regional labor and rent markets. Regional occupation

structure is represented in two ways.

First, in the model, workers accumulate two different skills through experience. Pro-
duction in each region emphasizes one of the skills, making the accumulation of this skill
more likely and more productive. As a result, on average, the human capital of a worker
will be more useful in the region in which it was accumulated, making moving less and
less attractive as careers progress. This is in line with the literature that documents the
accumulation of occupation-specific human capital. Second, I assume that each regional
labor market produces a separate intermediate good, reflecting specialization arising from
regional occupational structure. These intermediate goods are then aggregated into a final

consumption good.

Using the calibrated model, I then proceed to quantify different mechanisms that lead
to low mobility. I then conduct a policy exercise in which additional housing is constructed

in the region with better career opportunities.

4.2 Model Assumptions

Regions and Production The production function is set up as in the canonical model
for production with different skills in Acemoglu and Autor (2011), adding spatial seg-
regation. There are two locations called A and B. In each region, there is a regional

representative firm that produces a tradable intermediate good using labor as input. The
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production function of such a regional firm is

where z denotes the region and L, is the total amount of effective labor supplied to the

firm in region z.

The two intermediate goods produced in each region are aggregated to a final consump-

tion good by a national aggregation firm with technology

o

Y = (Fa(La)= + Fp(Lp)= )"

where o is the elasticity of substitution between the two intermediate goods. Labor markets
are spatially segmented and competitive. The wage for one unit of labor supplied in region

A and the wage for one unit of labor supply wg are given by

Lp\ | oYy L\ |7t
1+ (=2 Up = — = -4 .
+<LA> ] B oL, +<LB> ]

and the wage in Region B takes on the same form. Note that the wage in both regions

oy

depends on the ratio of labor supplied in both regions. This is a key consequence of the two
regions producing separate intermediate goods. Since both of these goods are needed to
produce the final consumption good, wages are not only a function of local labor supply®,
but instead depend on labor supply in the other region too. As a result, worker re-location
from one region to the other will - all else equal - raise wages in the region that workers

leave and decrease them in the other region.

Each region is endowed with an exogenous stock of housing, denoted by 7., that is

owned by absentee landlords and rented out in spot markets at the endogenous rent price

Y222

Workers - Basic Assumptions Workers are born and draw their birthplace z; and an
initial endowment of wealth ey. The worker is born in region A with probability p4, and the
distribution of initial wealth is denoted by F,.. Time is discrete and at annual frequency.

Workers work for 40 years and live for 60, spending the last 20 years in retirement. Age is

SNote that earnings only depending on local TFP and labor supply is the most prevalent assumption
in the spatial labor literature - see e.g. Bilal (2023), Hsieh and Moretti (2019), Diaz et al. (2023).
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denoted by index j.

Each period before retirement, workers can decide whether to move to the other region
at the end of the period. If they decide to move, they pay a resource moving cost k
and incur a utility moving cost k(j), where the latter is increasing with age towards the
end of the lifecycle. k(j) captures the emotional and social cost of relocation—leaving
behind familiar surroundings, friends, and family. The cost rises late in the life cycle as
workers become more settled and socially embedded in their region. Each period before
retirement, workers draw an iid taste shock for each region (,; from an Extreme Value

Type 1 distribution.

Workers can invest in an asset a at an exogenous rate R that is determined in interna-

tional financial markets.

Workers - Labor Supply Workers work full-time for the local firm in the region where
they live. The number of units of effective labor they supply to the local firm is a function
of idiosyncratic productivity ¥; and two skill levels - h,; and hy;. Idiosyncratic productivity

1, follows an AR(1) process in log-space:

log; = pylogyj_1 +¢;5, & ~N(0,04)

Both skill levels can take N discrete values on the grid H = {hy,...,hy} with h; < ..., <
hy. Given productivity and skill levels, the effective units of labor supplied inelastically

by each worker are determined by region-specific functions:

Ca(hay by, ) = W24 - by =4 )
05 (ha, hy, ) = WS - hy =P )

A worker’s labor earnings, given skill levels and productivity, are again region-specific and

given by

wA(hm hb> ?,U) = EA(hm hb7 ¢) "W
wg(ha, hy, V) = Lp(ha, hy, ) - Wp

In each region, one of the two skills is more productive at producing the local output
good. I assume that h, is the dominant skill in region A and that h; is the dominant skill

in region B Formally, this means that ay > % and that ap < %
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All workers at age j = 1 start their careers with skill-levels h, = 1 and h, = 1. Through
experience, workers stochastically move up the skill grid. Every year that workers work,
there is a probability of the skill index of either or both skills moving to the next grid point
if they have not yet reached the hy. For i — 1,..., N — 1 this probability takes the form

P 027l 2= A,
P(h, = iy | ha = hiy2,g) = 4 ©4 P
aB~jTa~5é_l, z =B,

(1—0@4)’]7()'55_1, 2= A,

P(hgzhm | ha = hi, 2,7) = -
(1—ap) -pp-0 ", z=B.

The interpretation is straightforward. First, the probability exponentially decays with age
J. This means that the older workers become, the slower they learn and the lower the
probability of making the next step. Second, the exponential decay is different for the two
skills. This means that one of the skills can be learned more quickly, or alternatively, that
the probability of a meaningful skill increase is higher simply because there is more to learn.
Third, the probability is region-specific in that it is scaled by the Cobb-Douglas exponent
from the labor supply function. This means that each skill can be learned more quickly
in the region where it is dominant, capturing that skills are learned faster if they are used
more through learning by doing, and if there are more people who have this skill, from
which it is possible to learn. The Cobb-Douglas exponent captures both - how important
the skill is for making the local good - and the exposure to experience, which scales the

skill-inherent progress probabilities.

Workers - Value Functions Workers draw utility from consumption of the consump-

tion good ¢ and housing units 1. The flow utility function is Stone-Geary and given by

=i (6 ()]

A couple of points warrant discussion. First, there is a subsistence level of housing con-

sumption 7, capturing that a worker cannot survive without a minimum amount of shelter.
Another realistic effect of this assumption is that poorer workers spend a greater share of
their expenditure on housing. After covering expenses for 77, workers spend constant shares

~v and 1 — v on consumption and housing, respectively.
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Second, there are household size weights {v;}7_,. Using the SOEP, I estimate the share
of household income in families with one adult male in the cohorts I based my empirical
results on to be about 80% (See Appendix E.1 for details). I therefore assume that the
labor income earned by any one worker is, in fact, the household income of this worker’s
household. Consequently, the age-dependent scaling parameter v; captures the size of a
worker’s household over the lifecycle and the fact that the larger a household, the larger the
marginal utility of consumption and housing is. Finally, A is the intertemporal elasticity

of substitution.

Each working-age individual solves a dynamic location and consumption—savings prob-
lem. At every age j, a worker with current state (z,hq, hy, a,?) decides (i) whether to
remain in the current region or move to the other region, and (ii) how much to consume,
save, and rent housing for that period. The value function of a working-age worker is

therefore

V2 hay b, 0,9) = max (Ve (3, 2, ha, by, a,9) — 1z # dYR(G v+ (4)
where 2’ denotes the chosen region for the next period, V./(-) is the conditional value
function given that choice, k(j)v; is the age- and household-size-specific utility cost of
moving, and (,/ is a region-specific idiosyncratic preference shock drawn from an Extreme
Value Type I distribution. This structure yields a standard logit decision rule for regional
mobility.

Conditional on choosing region z’, the worker optimizes over consumption ¢, next-period

assets a’, and housing 7:

‘/z’(jwza ha7 hbaa7w) = EI,I%); {Uj(c, 77) + /B]E] [V(] + 17 Z/a h:p ;)’(l//’q/]l)]}

s.t. Il{z 7& Z,}KV]‘ +p.n+c+ a = wl(w(z), hw(z)7¢)(1 - 7-) + Ra
a >0

The term kv, represents the resource cost of moving, paid only when the worker relocates
(2' # z), and scaled by household size v;. Both moving costs are multiplied by v; to reflect
that larger households face higher financial and utility costs when moving. Expectations
are taken over next-period skill levels, idiosyncratic productivity, and regional taste-shocks,

conditional on all information available at age j. Workers pay a linear tax 7 on labor
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income.

At the beginning of the lifecycle, there is an initial period 7 = 0. Workers are born with
an initial productivity draw vy, wealth endowment eq, and birthplace z,. Before entering
the first working period (j = 1), they decide in which region to start their career. This
decision is subject to the usual idiosyncratic taste shocks (4 and (g, and takes into account
moving costs relative to their birthplace. The value of a newborn worker is

V(0, 20, €0, tho) = e {VZQ(ZO, eo,Yo) — 1{z0 # 2"} k(0)rg + Cz'} ; (5)

where 2’ denotes the region chosen for the start of working life. The conditional value

function V9(+) is the continuation value from entering region 2’ at age j = 1:

V2 (20, €0, %) = max {BEo V(1,2 hay, ho,a,¢1)]}

st. 1{z0 # 2"}y +d =ey, da >0.

Workers do not make consumption or housing choices in this initial period because it
is assumed that they still live with their parents and that this choice is made for them.
After the working phase, workers retire in their last workplace and can no longer move.
They receive unemployment benefits b; = s;, - w40, Where w;yg is the total labor income,
worker ¢ earned in the last working-age period and s, € (0,1)". The value function of a
retired worker for 7 < 60 is
V(G 2,b.0) = max {us(e,n) + BV +1,2,b,')} (6)
st. ¢c=Ra+b—d —p.n
a >0

In the final period, workers consume all their wealth, i.e., the value function in the final

period of a worker’s life is

Vil(2,b,a) = max {ugo(c, m)} (7)

st. ¢c=Ra+b—p.n.

"This means that b is a direct function of the skill levels, productivity, and location in the last period.
As such, the value function of the retired worker could be expressed as a function of the same arguments
as a working phase value function. To save notation, (hg, hy, %) are condensed into the state b, however.
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Equilibrium Individual state variables consist of age j, location z, skill levels h, and hy,
productivity ¢ and assets a. The individual state vector is denoted by x := (J, 2, hqa, hs, ¥, a) €
X where X is the state space. Let A={z € X|2z=A} and B={x € X |z = B}. Let uy
denote the cumulative distribution of states contained in A and pp denote the cumulative
distribution of states contained in B. A competitive steady state equilibrium is a collection
of value functions {V(z),V(z), V*(x)}®, worker decision rules {z'(z), c(z),n(z),d (z)},

equilibrium rent prices p4, pp and unit wages w4, Wg such that

1. Given rent prices p4, pp and unit wages W 4, Wg, the decision rules {'(x), ¢(x), n(x), d'(z)}
solve the workers’ decisions by solving the recursive maximization problems (4)-(7)
with the value functions {V(z), V%(z), V™' (z)}.

2. Given the household decisions {z'(x), c¢(z),n(x),d (z)}

La Z/A@x(ha,hbﬂﬂ)dﬂfl(a)

Ly= /B 05 (s by, ) dpis (b)

and the unit wages w4, wp maximize the final consumption good firm’s profits given

La
Lg"

3. Rent Markets clear, i.e.
[ (@dpa(a) =

| n(®)dis () = 5.

The equilibrium is solved for using numerical methods. See Appendix D for details.

4.3 Model Calibration

I calibrate the model to the cohort born between 1960 and 1964. All prices and wages are
expressed in 1995 values. Regional price differences are captured endogenously through
the model’s rent prices and the implied regional CPI. These differences are left untargeted;

their fit is discussed in Section 4.4.

8Note that I use V*°'(j, 2,b,a) = V**(4, 2, hq, hp, 1, a) = V" (z) where hq, hy and 9 refer to the skill
levels and productivity in the last working age period of a worker.
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Since the model has only two regions, I define the data analogue regions as follows: I
define all counties contained in the lower two rent bins (rent tercile 1 and 2 over counties)
from Section 3 to be region A and the highest rent bin (tercile 3) to be region B. With this
definition, about 56% of observations of the cohort in question in the SIAB are from Region
A and the remaining 44% are from B. I interpret model age 7 = 1,...,40 to represent

real-world age 20, ...,59. In the following, I explain the calibration of parameters.

To translate real-world to model prices, I use the average full-time wage in the STAB

and the average wage in the model.

Utility Parameters The intertemporal elasticity of substitution A is set to the standard
value 2 found, e.g., in Kaplan and Schulhofer-Wohl (2017a). The elasticity of substitution
between consumption and housing v targets 22% of expenditure share for housing by renters
reported by Schlattmann (2024), taking into account the subsistence level of housing 7. n
itself is set to the model equivalent of 9m? since this is the minimum legal personal living

space in most German states.
The discount factor [ is set to 0.98.

Finally, the household size weights {v;}52, are estimated using the modified OECD
equivalence scale and SOEP data. I fit a cubic polynomial to the household sizes of 25-70
year old male workers, who are the only adult male in their household born between 1940
and 1964. Before 25 and after 70, I impose that the resulting weight is the same as the
nearest fitted value, since there are only relatively few observations of very young and very

old households. The estimated values are shown in Figure 24 in Appendix E.

Production Parameters A key parameter is the elasticity of substitution between the
intermediate goods produced in each region, as it determines how strong general equilib-
rium effects of labor relocation will act on local wage levels. Since the production function
of the aggregation firm can be interpreted as a representation of trade of sectoral interme-
diate goods between regions, I choose ¢ = 4 in line with the interval of values estimated
by the trade literature for Armington elasticities (e.g., Bajzik et al., 2020; Feenstra et al.,
2018).

Region Parameters Regional housing supply is estimated using data from the regional
branch of the German Federal Statistics Office. These data report the total square meters

of residential buildings at the county level. The total number of square meters in the
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analogues of regions A and B, denoted by 7% and 7% is obtained by summation across

counties. Model housing supplies are then given by
04 =756, 05 =05" ¢,

where ¢ converts total square meters into efficiency units of housing. It is chosen such that
the model matches the average rent price per square meter in West Germany in 1995 of

€5.22, according to the statistical yearbooks from Destatis.
The probability of being born in region A, denoted by P(A), is estimated at 55% using

county-level birth data from Regionalstatistik.

Endowment Distribution I use wealth data from the SOEP for individuals under 20
to estimate the initial wealth distribution F,. Since 59% of under-20-year-olds report zero
wealth, I assume that workers draw an initial endowment of 0 with probability 0.59, and

with probability 0.41 draw a positive endowment from a log-normal distribution:
logeg | eg > 0 ~ N (pe, o).

The parameters u. and o, are estimated by maximum likelihood.

Idiosyncratic Productivity The continuous AR(1) process for idiosyncratic produc-
tivity is approximated by using Rouwenhorst discretization with five points. The auto-

regressive coefficient p,, is estimated from the SIAB by estimating
log wij = avz(ij) + Yedui) T Owiiy T t5; 81 + 1502 + jP3 + 32 Ba + wij

where z denotes the sample analogue region of A and B, a.;; is a region fixed effect, d,,;)

is an occupation fixed-effect, ¢

an education effect. The occupation and region effects proxy the regional wage levels w4

and t;; are occupational and regional tenure, and Yeqy() is

and wpg. The tenure variables, as well as the age profile, capture the part of the wage that

the model explains through human capital accumulation of the two skills.

Next, I estimate p, as the persistence parameter of the residual component by fitting

Uzj = Py Ui j—1 + Eij,
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where 1;; denotes the empirical residuals from the first-stage regression. The variance of
the innovation a?b is then chosen such that the variance of log wages in the model matches

the variance of the empirical log wages.

Moving Costs There are two types of moving costs: the resource cost x and the utility
cost k(j). The resource cost k is fixed at the model equivalent of €5,000. This value
is intended to represent the total out-of-pocket expenses associated with a long-distance
move within Germany, including transportation, deposits, and partial furnishing.’

The functional form of k(j) is chosen to be approximately constant for most of a worker’s
career and to rise only toward the end of working life, starting around j = 26 (age 45 in
the data). This captures that older workers become increasingly reluctant to move as they
approach retirement—for example, because they have stronger social and family ties or are

more attached to their local environment.

Formally, I specify
k(7) = k - scale(j),

where scale(j) is a smooth S-shaped function that remains near one until about age 45 and
then increases. The level parameter k is calibrated internally. Details on the exact func-

tional form of scale(j) and the calibrated age profile of k(j) are provided in Appendix E.3.

Human Capital The human capital grid is defined as H = {hy,...,hio} with N = 10
grid points. To anchor its range, I use the empirical 10th and 90th percentiles of log wages
in the STAB, denoted by d; and dyg. The first point in H is normalized to one, h; = 1.
The highest grid point Ay is pinned down by the empirical 90-10 wage ratio, i.e.

Mo _ dio
hy  di

The remaining points are spaced equidistantly in log space between h; and hqy.

Retirement Benefits / Taxes I choose the replacement rate s, such that, on average,

workers receive 40% of the average wage they earned as a retirement benefit b. The linear

9Publicly available estimates for long-distance moves (e.g., between major cities such as Duisburg and
Munich) suggest direct costs of about €2,000-2,500 for small flats, excluding deposits and new furniture
(Check24, price comparison platform).
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labor income tax 7 is adjusted to exactly balance the government budget, i.e., such that

the sum over all retirement benefits equals the sum of all collected taxes.

Internal Calibration The above-described procedure leaves 8 parameters that need to
be calibrated internally: The skill accumulation probability decay parameters p,, pp, 0, and
0p, the labor skill substitution parameters a4 and ag, the baseline utility moving cost k,
and the scale of the taste shock o.. These parameters are chosen to match the life cycle
wage profiles of both workers who start their career in A and workers who start their career
in B, and the fractions of workers who have never left their first region, again both for

workers from A and B, all simultaneously.

Table 2 gives an overview of all calibrated parameters.

Table 2: Model Parameters

Parameter Description Value Source/Target
Set

o Armington elast. 4 Trade Lit.

A 1ES 2 standard value

B8 Discount factor 0.98 standard value

R Interest Rate 1.03 standard value

n Subsistence housing model eq. of 9m? German Regulation

K Moving cost €5,000 Set

Directly Estimated

{v; ?0:0 HH weights cf. Figure 24 SOEP
P(A) Birth prob. 0.55 Destatis
De Wealth mass 0.41 SOEP
(Hes o) Wealth shape (log 0.136,1.544) SOEP
Na,NB Housing supply (4.482 - 10%,2.940 - 10%)  Destatis
Py AR(1) coeft. 0.77 SIAB
H ={hy,...,hio} Skill Grid {1,...,5.687} SIAB

Internal
vy cons.-hs. elast. 0.820 22% hs. exp. share
oy, Shock var. 0.38 Var(log w)
Das Db skill acc. prob. (0.75,0.83) LC wages/stayer-share
Oy Op skill acc. prob. decay  (0.482,0.672) LC wages/stayer-share
a4, QB Skill subst. (0.783,0.262) LC wages/stayer-share
k Utility moving cost 0.180 LC wages/stayer-share
o¢ Taste scale 0.2 LC wages/stayer-share
10) Housing efficiency 1.335 Avg. rent price p.sq.m
Sp Replacement rate of b 0.339 40% of avg. wage
T Tax rate 0.2025 Balanced budget
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Figure 8: Model Fit: Wages
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Notes: The left panel shows average log-wage lifecycles of workers who started their career in A vs B in
the model vs the data. The right panel shows the same profiles but with the mean subtracted at every
age and adjusted using the regional CPI. For the empirical data, the BBSR CPI is used, the model CPI
is calculated using endogenous rent prices and the consumption good as the numeraire. The solid lines
represent simulated model outcomes. The dots represent STAB data estimates.

4.4 Model Fit

The left panel of Figure 8 shows average log-wage profiles of workers who begin their careers
in region A and region B in the model, compared to the same profiles calculated from the
SIAB. Both shape and career wage growth in the model fit the data extremely well. Note
that neither the model nor the empirical profiles have been adjusted for the regional price

level.

The right panel, by contrast, shows wage profiles that have been regionally CPI-
adjusted. For the empirical data, I use the regional BBSR CPI, as in Section 3.1. For

the simulated data, I construct an analogous model-internal regional CPI as

cpr(ay = PA it 14 oprpy
Pyt 1-q
where ¢, and g. are the average quantities of housing and consumption consumed in the
whole economy, across both regions. I use economy-wide averages since the BBSR index
also uses the overall German consumption basket, which is used by Destatis. To better
illustrate differences between the regions over the lifecycle, the national average log wage

is subtracted from each profile in Panel (b).
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Note that only the unadjusted wages shown in Panel (a) are targeted directly. The
regional real-wage differences in Panel (b), which are implied by the model’s endogenous

rent and price structure, nonetheless align closely with their empirical counterparts.

Figure 9: Fraction of Never-Movers
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Notes: The solid lines plot the share of workers in the model simulation who have never left their initial
region, by their place of labor market entry. The dots plot the same shares in the SIA B using the empirical
analog of Regions A and B.

Figure 9 shows the fraction of workers who have never left their initial region, by age
and region of labor market entry. These empirical profiles are used as calibration targets.
The green line represents workers who entered the labor market in region B, the blue line
represents workers who entered in region A. The dots show the same statistic in the STAB
using the empirical analog for A and B. The green dots, for example, show the fraction
of workers who started their career in a county of the highest rent tercile and have never
worked in a county in the lower two terciles. Even though workers move slightly too often
in the first 5 years of their lives, the model calibration generates a very realistic mobility
level over the lifecycle. In particular, the level difference between workers who began their

careers in A vs B is very close to the empirical difference.

Table 3 reports model outcome values of targets that are not already shown in either

Panel (a) of Figure 8 or Figure 9. All targets are met within reasonable tolerance.

Rent prices in the two regions are untargeted. Per-square-meter prices in the model

amount to €3.95 in region A and €6.66 in region B. To put these values into perspective,
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Table 3: Model Fit

Moment Model Target
Variance of log-wage 0.50 0.52
Housing expenditure share 22% 22%
Avg. per sq. m. rent €5.22 €5.22
b-replacement rate of avg. wage 41% 40%

Figure 10 compares them to the distribution of average county rent prices faced by workers
in the SIAB in 2010, as measured by the INKAR index. The model rents are reasonably

close to the empirical medians and fall well within the support of observed rents.

Figure 10: Rent Price Fit

104 @ Model (A) _—
Model (B)

Rent Prices (Inkar)
~

Notes: The boxplots show the distribution of average per-square-meter rents faced by workers in 2010 in
counties corresponding to the model’s regions A and B, based on the 2010 INKAR rent index. The boxes
represent the interquartile range (25th—75th percentile) of county-level average rents, and the whiskers
indicate the full observed range. The orange lines mark the medians, and the diamonds show the model’s
rent levels, rescaled to 2010 using a national rent deflator (FRED), solely for comparability of price levels.

5 Worker Mobility in the Model

5.1 Explaining Low Worker Mobility

As demonstrated in Section 4.4, workers in region B experience substantially stronger wage
growth on average. Why, then, do workers not move toward opportunity more frequently?

In this section, I quantify different channels that limit mobility.

In the model, four forces limit workers” mobility across regions. Most directly, there
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are two types of moving costs: the resource cost and the utility cost. Both act as direct
frictions, discouraging relocation by reducing the net benefits of moving. In addition, two

further mechanisms become important depending on a worker’s career stage.

First, there is the high rent price in region B. This holds back young workers in
particular. Young workers have neither accumulated assets nor human capital and earn
low wages. This means that they have less to spend on consumption and therefore their
housing consumption is relatively close to the subsistence level. As a result, the marginal
utility from the larger housing they can afford in region A is particularly high, making

moving to region B less attractive.

Second, there is human capital mismatch. This, by contrast, affects mostly older work-
ers. Older workers have, on average, accumulated human capital that is more valuable in
the region they have spent the most time in. If they move to the other region, their labor
earnings drop because their skills are less productive at producing the local output good.
On top of that, the older workers, the lower the probabilities of advancing the skill grids
become. After a move, older workers are therefore not only mismatched but additionally

have lower probabilities of adjusting their skills to the local labor market.

To quantify these effects, at different stages in life, I simulate the moving costs in
terms of money, taking all monetary and non-monetary considerations into account. I
implement this by calculating how much money each worker in the model would need to
be compensated with, in order to choose to move to the other region, abstracting from
the 7id extreme-value taste-shock.'® The importance of the different channels can then
be measured by simulating how the moving costs change if this channel is shut down. To
achieve this, both types of moving cost parameters can be set to zero. Note that this
includes moving costs for any future moves, given a state. To eliminate the rent price
channel, the rent price in region B is set to the level of region A. The remaining residual
after all three frictions are removed reflects the contribution of human capital mismatch
and the underlying differences in skill accumulation probabilities between regions. Note

that when shutting down any of the cost channels, compensating differentials can become

10Tn the presence of taste shock, it is impossible to pay workers high enough transfers to make them
move to the other region with certainty. Instead, I calculate the minimal payment necessary to move
workers to the other region with a probability greater than %7 essentially calculating moving costs in the
absence of contemporary taste shocks.

Since it is infeasible to calculate these numbers exactly for each state without extreme use of compu-
tational time, I approximate the number by selecting the smallest sufficient payment on an exponentially
spaced grid between €—37,500 and €1.5 million with 1,000 points. Workers take prices as given, and no
general equilibrium effects are taken into account.
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negative, meaning that workers would require a payment to stay in their current region.

As a first step, I simulate moving costs for different age groups, presented in Table
4. Overall, average moving costs are about €39, 000. However, for workers in their 20s,
moving costs are only just under €16, 000 on average. After that, they increase with age.
For workers approaching retirement, the drastic increase in moving costs can be explained
by the exogenous rise in utility moving costs k(j). For workers below 45, however, this

happens endogenously, through the discussed channels.

Table 4: Average Moving Costs by Age Group

Overall 2029 30-39 40-49 50-59
Mean cost (€) 39,000 15,900 21,600 25,900 90,500

Notes: The table reports average simulated moving costs by age group, expressed in 1995 euros. Moving
costs measure the monetary compensation each worker in the model would require to be indifferent between
staying and moving to the other region, taking both monetary and non-monetary factors into account.
Calculations abstract from idiosyncratic taste shocks and hold equilibrium prices fixed.

I proceed by conducting the discussed decomposition. First, I turn my attention to
young workers. The left panel of Table 5 shows average moving costs by region for 20-year-
old workers. Starting with young workers, the baseline in row (1) shows that moving costs
are around €8,000 in both regions. When the resource cost & is set to zero (row 2), moving
costs fall sharply, to about €2,000 in both regions—confirming that out-of-pocket expenses
are particularly burdensome for young workers who have little wealth. Eliminating the
utility cost k(j) (row 3) yields only a modest reduction in moving costs, suggesting that

psychic or convenience costs matter less early in life.

Setting rents in region B equal to those in A (row 4) has by far the strongest effect.
Without the regional rent difference, moving costs for workers from A drop to €—13,000,
on average, indicating that if it wasn’t for the high rents in region B, young workers in A
had a strong incentive to move. By contrast, workers from B would then require about
€14,600 in compensation to move to A—a much higher amount than in the baseline. This
highlights that high rents in region B are the key factor deterring young workers in A
from moving toward opportunity. At the same time, these high rents make staying in B
relatively unattractive for young workers there, offsetting their better wage prospects and

resulting in similar baseline moving costs across regions.

When all moving costs and rent differences are eliminated (row 6), workers from A have
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an even higher willingness to pay to move to B - almost €19,000 on average. Workers from
B, by contrast, still require a compensation of €4,500 because moving away slows down

their human capital accumulation until they can move back.

In sum, high rent prices in region B are the dominant barrier preventing young workers
in A from moving toward better career opportunities. In contrast, workers in B face little
incentive to move, as lower rents elsewhere do not compensate for the loss in wage growth

potential.

Next, I turn my attention to older workers. The right panel of Table 5 shows average
moving costs by region for 45-year-old workers. Baseline moving costs are much higher at
45 than at 20—about €24,000 in region A and €27,000 in region B. When the resource
cost k is removed (row 2), moving costs fall by roughly one quarter, indicating that out-of-
pocket expenses remain relevant but are no longer the main driver. Eliminating the utility

cost k() (row 3) reduces costs by a similar magnitude.

Table 5: Decomposition of Moving Costs by Region and Age (in €)

Age 20 Age 45
Region A Region B Region A Region B
(1) Baseline (all frictions) 8,400 8,100 24,400 27,400
(2) No resource cost 2,100 1,900 18,200 21,200
(3) No utility cost 6,700 6,600 15,400 16,500
(4) Equal rent prices (ps = pa) 13,000 14,600 20,300 32,700
(5) No resource or utility cost 500 400 9,200 10,300
(6) No resource or utility costs and pp =ps  -18,900 4,500 5,500 13,600

Notes: Entries show the average monetary compensation (in euros) required to make a worker move from
their current region to the other. Columns report averages for regions A and B at ages 20 and 45. Each
counterfactual removes one or more frictions: (2) resource cost x, (3) utility cost k(j), (4) rent price
differential, (5) both costs simultaneously, and (6) all aforementioned frictions combined.

Equalizing rents between regions (row 4) leads to a modest reduction in moving costs
for workers in A but a strong increase for workers in B. At age 45, workers have already
accumulated wealth and typically rent larger amounts of housing. As a result, the marginal
utility from additional housing space is smaller than for young workers, and higher rents

in region B no longer constitute a major barrier to moving.

Setting both the resource and utility costs to zero (row 5) cuts moving costs by about
two-thirds relative to the baseline, yet a considerable residual remains. Even when all

frictions—including rent differences—are removed (row 6), moving costs remain at roughly
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€5,500 in A and €13,600 in B. These residual costs capture the effect of human capital
mismatch: older workers have accumulated skills that are region-specific, and moving

implies a loss in productivity and slower future accumulation in the new local labor market.

It is now clear why workers move so little over the lifecycle. Workers in region A face a
dilemma. While they are still young, they would, in principle, like to move to region B to
benefit from faster human capital accumulation. But with little wealth and low entry-level
wages, high rents make moving to B unattractive. Their only option is to remain in A and

save until, with higher wealth levels, they can more easily afford the high rents.

Workers in region B, by contrast, have little incentive to move to region A in search
of career opportunities. They endure their early years with limited wealth and high rents

but are later compensated through faster wage growth and stronger career progression.

In sum, mobility is not low in the model because moving is extremely costly, but because
relatively minor costs at the beginning of young workers’ careers lock them into a path.
High rents prevent young workers from moving when it would be most beneficial. As they

age, the accumulation of region-specific human capital locks workers into their regions.

5.2 Potential Wages

The moving costs calculated in the previous section are quite low, compared to some
literature estimates. To illustrate why, I compare potential earnings in the other region in
the model with predictions a basic Mincer regression produces when fitted to the model
simulations. After all, Mincer regressions are a standard tool in the literature to estimate
potential earnings. Through the lens of the model, however, a basic Mincer Regression

struggles to produce accurate predictions for potential earnings in the other region.

The most standard Mincer regression with a regional fixed effect takes the form
log wage,; = 6 + (1schooling; + Byexperience;; + ﬁgexperience?j + €ij,

where 0.(;;) is the region fixed effect. In the model, schooling does not feature explicitly.
However, workers enter the economy with different levels of persistent productivity ;g. I
therefore use workers’ initial productivity to proxy education and let it enter as a fixed

effect. Experience is given by age. I therefore estimate

log wage,; = vy, + 0oy + B1 - + B2+ 57 + eij. (8)
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Table 6 shows the mean and median difference between a worker’s current log-wage
and the log-wage predicted for this worker in the other region by the fitted model given
in Equation 8 for 45-year-old workers. For comparison, the mean and median of the
actual model counterfactual, given a worker’s state, are included as well. The model
counterfactual takes into account regional prices by using the model-internal regional CPI

discussed in Section 4.3 to adjust wages.

Table 6: Average Log Wage Differences: Mincer Prediction vs. Model Counterfactual

Region A Region B
Mincer Prediction Model Counterfactual Mincer Prediction Model Counterfactual
Mean 0.104 -0.275 -0.229 -0.455
Median 0.113 -0.310 -0.233 -0.473

Notes: The table reports the mean and median log wage differences between simulated model wages and
predicted wages in the other region from the Mincer regression and from the structural model counterfac-
tual, separately by region. Positive values indicate that predicted wages exceed observed wages.

In the case of workers from region A, the Mincer Regression overestimates potential
earnings by a large margin. On average, the regression predicts a sizable wage of over
10%, whereas the actual counterfactual implies a real wage of 0.275 log-points. This is
because naively estimating Equation 8 fails to acknowledge that general experience does
not capture the level of the skill required in region B. Additionally, it does not take the

high rents into account.

Likewise, the regression model underestimates the wage loss of workers from region B,

because it fails to take the regional nature of human capital into account.!!

An econometrician facing the simulated model data who assumes that experience can be
fully utilized after a move to another region may estimate a model similar to Equation 8
and conclude that there are large unrealized gains from moving to region B. Such an
interpretation would suggest that high moving costs are necessary to explain why workers
from region A remain in their home region. Taking regional human capital and living costs
into account, however, these large incentives do not exist through the lens of the model,
where regional human capital and high living costs are the main drivers of low mobility. In
this sense, the model’s implications echo the findings of Kambourov and Manovskii (2009),

who show that human capital is highly occupation-specific. Acknowledging the regional

H'Note that this wage loss does not capture that a given level of wealth is worth more in real terms in
Region A than in Region B, mitigating any wage losses when moving to Region A.
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concentration of occupations, therefore, becomes crucial in explaining low mobility.

6 Housing Supply Policy

In Section 5.1, I discussed two main findings. First, moving typically only makes economic
sense for young workers, since they have not yet accumulated much region-specific human
capital and therefore face little skill mismatch after a move. Second, the main factor
preventing young workers in region A from moving to region B is the high rent level. In
light of the limited housing supply, older workers who occupy large housing units do not
internalize the effect of their housing consumption on the ability of young workers to move
to region B. This section presents a policy experiment aimed specifically at mitigating
this effect by expanding the housing stock in region B. In particular, I let the government

increase the housing stock in region B through public investment.

According to data from the Federal Statistical Office (Destatis),'? constructing one
square meter of housing in 1995 cost €1,254, and a square meter of undeveloped building
land cost €58.02. I therefore use the model equivalent of €1,312.02 as the price for building
an additional efficiency unit of housing. The construction project is assumed to be fully
financed through government debt. Interest payments at the exogenous model rate R are
covered by adjustments to the labor income tax 7. The government remains the owner of
the newly constructed housing and receives rental income from renting it out at the market

rent price.

I study a construction project that increases the housing stock in region B by 3%. The
magnitude is motivated by large-scale real-world construction projects. For example, an
ongoing project in the city of Mannheim!? is projected to provide housing for about 10,000
people—a roughly 3% increase in the city’s population. This policy directly lowers the rent
price in region B, which falls to €6.51 compared to €6.66 in the baseline economy. As a
result, moving to region B becomes much more attractive, especially for young workers.
Figure 11 shows the fraction of workers who have never moved by origin region. The

baseline economy is depicted by dashed lines, and the post-policy economy by solid lines.

128pecifically, I take the building price from the Destatis report “Bauen und Wohnen, Baugenehmigun-
gen, Baukosten” (Construction and Housing — Building Permits and Construction Costs) and the land
price from “Fachserie 17 / Reihe 5 Preise Kaufwerte fiir Bauland” (Series 17 / Series 5: Prices — Purchase
Prices for Building Land).

13The project is frequently called the Franklin-Quartier project in the press coverage, as it is located in
the Franklin district of Mannheim.

36



Clearly, mobility out of region A increases. Consequently, rents in region A adjust slightly
downward as well—to €3.93 compared to €3.95 in the baseline—reflecting lower local

housing demand.

Figure 11: Fraction of Never-Movers (Counterfactual)
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Notes: The solid lines plot the share of workers in the model simulation who have never left their initial
region, by their place of labor market entry after a 3% increase in the housing stock in region B. Dashed
lines show the same fractions in the baseline economy.

In addition to the rent effects, the policy also influences wage levels. Since the two
regions produce separate intermediate goods, reallocating labor from region A to region B
raises the price of labor in region A and lowers it in region B. This wage adjustment is
amplified by the fact that more workers in region B now accumulate human capital more
rapidly. As a result, wages per efficiency unit rise by 0.18% in region A and fall by 0.18%
in region B.

The faster human capital accumulation of a larger number of workers in region B
raises the overall effective labor supply in the economy, which increases by about 0.05%.
Aggregate output rises as well, but only modestly, since more labor is now devoted to
producing the intermediate good from region B, which exhibits diminishing returns in the
final output production. Overall, output in the new steady state is 0.03% higher than in

the baseline.'*

Next, I analyze how these changes translate into welfare effects. Table 7 reports the

1 GDP is measured as total output Y, excluding construction activity.
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Table 7: CEV after Housing Construction

Decomposition Veil of Ignorance Conditional on A Conditional on B

Full Policy 0.80% 0.76% 0.85%
Apa 0.07% 0.12% 0.03%
AT 4 0.15% 0.23% 0.04%
Aps 0.41% 0.17% 0.71%
AWpg -0.12% -0.05% -0.22%
AT 0.29% 0.29% 0.29%

Notes: Consumption equivalent variation (CEV) of newborn workers with respect to a counterfactual
economy where the government increases the housing stock in region B by 3%. The decomposition in
rows 2—6 isolates the contribution of each general-equilibrium price change by resetting one variable at a
time to its baseline level and recomputing the resulting CEV.

consumption equivalent variation (CEV) of newborn workers relative to the baseline. Be-
hind the veil of ignorance, newborn workers experience a sizeable welfare gain of 0.8%.
Conditional on being born in region B, the welfare gain rises slightly to 0.85%, as these
workers directly benefit from the larger housing supply. The CEV for workers born in
region A, at 0.76%, is still substantial.

The decomposition in Table 7 reveals that the rent reduction in region B is the dominant
welfare channel. Its effect is particularly strong for workers born in B, amounting to 0.41%
CEV. This benefit is partially offset by the negative wage effect in region B of about -
0.12%. For workers from region A, the changes in local rents and wages both have positive
effects (0.12% and 0.23%, respectively). Importantly, however, the lower rent in region B
contributes even more—around 0.7% CEV-—reflecting the welfare gain from being able to

move more easily to the high-opportunity region.

Additionally, the construction project is fiscally profitable. Government rental income
from the new housing exceeds the interest payments on the construction debt, resulting in

a further welfare gain of 0.29% CEV through lower taxes.

Finally, Table 8 presents welfare effects by endowment tercile. The gains are largest for
workers in the lowest tercile, particularly those born in region B. Since poorer households
spend a larger share of their income on housing, they benefit disproportionately from lower
rents. Although the policy raises welfare for all groups, it is most beneficial to poorer

workers.

For comparison, I also consider an alternative policy aimed at reducing housing demand
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Table 8: CEV by Endowment

Endowment Tercile Veil of Ignorance Conditional on A Conditional on B

1 0.80% 0.79% 0.77%
2 0.76% 0.75% 0.75%
3 0.85% 0.84% 0.79%

Notes: Consumption equivalent variation of newborn workers by endowment tercile with respect to a
counterfactual economy where the government increases the housing stock in region B by 3%.

rather than expanding supply. Specifically, I examine a downsizing incentive similar to
programs discussed in the public debate, where retired households receive transfers if they
move to smaller dwellings. In the model, however, this policy proves largely ineffective. It
induces only marginal reductions in housing consumption among retirees, with negligible
effects on rents, wages, or mobility. Consequently, the welfare effect is slightly negative,
as the fiscal cost of the subsidy outweighs its benefits. The details of the experiment are
described in Appendix G.2.

7 Conclusion

In this study, I revisit the question of why workers are not more mobile despite large regional
wage differences. Using high-quality administrative data from Germany, I document that
regional wage differences manifest themselves not in higher entry-level wages but in larger
wage growth over the lifecycle. T show that occupations are regionally concentrated and
that large parts of the variation in local wage levels and growth can be accounted for by

regional occupation compositions.

Motivated by these findings, I propose a two-region general equilibrium model with local
labor and rent markets. In the model, different occupation compositions are represented
by different skills that are differentially productive in the two regions and are learned
stochastically through experience, as well as different intermediate output goods being
made in each region. In one of the regions, workers specialize in a skill that can be learned
faster, and experience greater wage growth over their careers. Workers can move between
the regions every year, draw utility from consumption and housing, and are subject to a
borrowing constraint. I calibrate the model to the data, and I find that for young workers,

the high rent prices in the high-wage region are a major reason not to move there. Older
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workers have, on average, accumulated human capital that is more productive in their
current region and have no incentives to move. I find that average moving costs, measured

by the amount of compensation needed to move workers, are only about €39,000.

I conduct a policy experiment in which the government pays for the construction of 10%
more housing in the high-wage region. I find that this policy leads to more mobility into
the high-wage region. In particular, it is welfare-improving for workers from both regions.
Workers in the high-wage region value the decreasing rent prices. Workers from the low-
wage region experience wage increases and moderate rent decreases. On top of that, they
benefit from increased possibilities to move to the high-wage region for a better career. A
similar policy, incentivizing retired workers to downsize their housing consumption, fails

to increase welfare.

For future research, there are several ways forward. For once, extending the model to
include home-owners is interesting, since home-owners are even more reluctant to move
and, in particular, dislike falling house prices that could be induced after construction
projects. Another interesting idea could be opening the model economy to international
trade. This could alter general equilibrium effects because of labor re-allocation, since
international demand for one of the intermediate output goods might be greater. Finally,
introducing a notion of differential talent to speak to early life skill mismatch could be
interesting to introduce even stronger inequality of opportunity. It could also lead to
larger GDP responses after mobility-inducing policies. I view this as fruitful ground for

future research.
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A Data

A.1 Wage Imputation

This appendix describes the procedure used to impute wages that are top-coded at the
social security contribution ceiling. I follow Bohm et al. (2024), in turn following Dustmann
et al. (2009), and implement a Tobit model for (log) daily wages with right-censoring
separately for each year. Let yf = 2 + &; denote the latent log wage with &; ~ N (0, 03),
where ¢ indexes an education X age-group cell and a three-level bin of the regional rent
distribution. Because I later split the sample by the same three rent bins, I perform the
imputation separately for these bins. This ensures that the upper-tail fit is not distorted by
systematic regional cost differences that correlate with the censoring threshold and wage
structure. Importantly, however, my results are almost unchanged if I instead pool regions

and omit the rent-bin split at the imputation stage.

The observed outcome is y; = min{y;, ¢;}, where ¢; is the time-t contribution ceiling
mapped to daily real wages. I estimate (5, 0,) by maximum likelihood using all observa-
tions, weighting each record by employment spell length. The covariate vector z; includes
age, the individual’s censoring rate, the average wage from other years (to capture persis-
tent individual effects), and education. Allowing the wage variance to differ by education

x age-group cell follows Dustmann et al. (2009) and improves fit for the upper tail.

I then replace censored observations with simulated draws from a truncated normal
distribution, using the Tobit prediction as the mean and the estimated Tobit variance as

the dispersion parameter.

A.2 INKAR Rent Data

The INKAR rent index is only published from 2010 onwards. To assert that it can still be
used to measure rent-terciles in earlier years, I turn to building land prices.

Figure 12 shows the correlation of rents as measured by the INKAR rent index with
average building land prices at the county level in a scatter plot. Building land prices
have been obtained from the Regional Statistics Database (Regionalstatistik), a database
published by the statistics offices of the German Federal States. The correlation is 83%.

Local building land prices can be traced back much further than local rents. At the

county level, they are reported from 1995 onwards. Before that, they are published for
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Germany’s major cities in the annual report of the Federal Statistics Office (Destatis).
Panel (a) of Figure 13 shows the auto-correlation of building land prices at the county
level between 1995 and 2010. Panel (b) shows the same correlation for the major cities

reported in the report of 1980. In both cases, autocorrelation is about 90%.

This provides reassurance that rents are equally persistent over time and the grouping
into terciles works. Additionally, I conduct robustness checks with alternative data based

on a German rent subsidy scheme reported in Appendix C.
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Figure 12: Correlation of County Rents and Building Land Prices in 2010

Notes: Scatter plot of average offered rent per m? (INKAR, 2010) against building land prices from the
Regional Statistics Database (Regionalstatistik), maintained jointly by the Federal Statistical Office of
Germany (Destatis) and the statistical offices of the federal states. Each point is a county. The fitted line
shows the OLS regression of log rent on log building land price.
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Figure 13: Persistence of Building Land Prices Over Time
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Notes: Each panel plots the building land price in the initial year on the horizontal axis and the price in
2010 on the vertical axis for all counties. The fitted line is OLS with slope reported in the panel. The prices
after 1995 are from the Regional Statistics Database (Regionalstatistik), maintained jointly by the Federal
Statistical Office of Germany (Destatis) and the statistical offices of the federal states. The 1980 prices
come from the statistical Yearbook (Statistisches Jahrbuch) of the Federal Statistical Office of Germany
(Destatis) and include only selected cities.
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Figure 14: Local Wage Level and Persistence - Residualized
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Notes: The left panel maps commuting zones in West Germany, shaded by the average residual log daily
wage in 2010. Residual wages are obtained from regressions of log daily wages on age and education fixed
effects (six education levels) estimated using the SIAB. Darker shades indicate higher values. The right
panel plots the average residual log daily wage in 2010 (vertical axis) against the average log daily wage
in 1990 (horizontal axis) with an OLS fit. Each point represents one commuting zone. The sample is
restricted to full-time workers.

B Additional Empirical Results

Figure 14 shows a map of average log wages that have been residualized by regressing on
age and six levels of education in the left panel. The right panel shows the auto-correlation

between 1990 and 2010 of the same average residuals.

Figure 15 shows the share of workers who never moved to any other commuting zone
and the share of workers who never moved further away from their first commuting zone
than to a neighboring commuting zone for workers who begin their careers in commuting
zones of the lowest wage tercile. Commuting Zone average wages are used to calculate
these terciles.

Figure 16 and Figure 17 show the results for the 1960-1964 cohorts in Figure 4 in the
main text for the 1950-1954 and the 1955-1959 cohorts, respectively.
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Figure 15: Fraction of Never-Movers

Notes: The sample has been reduced to workers who begin their career in commuting zones of the lowest
income tercile. The solid line plots the share of workers in the SIAB sample who have never left their
initial commuting zone, by age. The dashed line plots the share of workers who have either remained in
their initial commuting zone or moved only to an adjacent commuting zone.

Figure 16: Log Wage Lifecycle Profiles
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Notes: The left panel shows average log wages by age for workers who began their careers in counties
belonging to the first, second, and third rent tercile, respectively. Rents are measured using INKAR data
from 2010. The green line corresponds to the highest, the blue line to the bottom, and the orange line to
the middle rent tercile. Wages are regionally CPI-adjusted to the level of Bonn using the BBSR CPI. The
right panel shows the same wage profiles after subtracting the overall mean at each age. The confidence
bands shown are at the 95% level. The sample includes workers born between 1950 and 1954.
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Figure 18: Observed vs. Counterfactual Log Wage Profiles
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Notes: The solid lines show the average log wage profiles for workers in full-time employment who began
their careers in counties belonging to the first, second, and third rent tercile, respectively. The dashed
lines show counterfactual log wage profile that results from assigning every worker the national average
wage, conditional on occupation and age. The green line corresponds to the highest, the blue line to the
bottom, and the orange line to the middle rent tercile. Wages are regionally CPI-adjusted to the level of
Bonn using the BBSR CPI. The right panel shows the same wage profiles after subtracting the overall
mean at each age. Rents are measured using INKAR data from 2010. The sample includes workers born
between 1950 and 1954.

Figure 17: Log Wage Lifecycle Profiles
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Notes: The left panel shows average log wages by age for workers who began their careers in counties
belonging to the first, second, and third rent tercile, respectively. Rents are measured using INKAR data
from 2010. Wages are regionally CPI-adjusted to the level of Bonn using the BBSR, CPI. The right panel
shows the same wage profiles after subtracting the overall mean at each age. The sample includes workers
born between 1955 and 1959.

Figures 18 and 19 show the results reported in Figure 7 in the main text for workers
born 1950-1954 and 1955-1959, respectively.
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Figure 19:

Observed vs. Counterfactual Log Wage Profiles
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Notes: The solid lines show the average log wage profiles for workers in full-time employment who began
their careers in counties belonging to the first, second, and third rent tercile, respectively. The dashed
lines show counterfactual log wage profile that results from assigning every worker the national average
wage, conditional on occupation and age. The green line corresponds to the highest, the blue line to the
bottom, and the orange line to the middle rent tercile. Wages are regionally CPI-adjusted to the level of
Bonn using the BBSR CPI. The right panel shows the same wage profiles after subtracting the overall
mean at each age. Rents are measured using INKAR data from 2010. The sample includes workers born
between 1955 and 1959.

Figure 20 shows an interesting additional result. The fraction of workers who change
their occupation when they move to another commuting zone is quite high - about 50%.

This highlights the importance of regional occupational composition.
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Figure 20: Occupation Change Shares Among Movers
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Notes: Fractions of workers who change their occupation among all workers who move to a different
commuting zone by age group. Sample pools birth years 1950-1964.

C Alternative Rent Data (Wohngeld)

Figure 21 shows the same results shown in the right panels of Figures 4, 16, and 17 but
with a different way of splitting the sample. In Germany, low-income households are
eligible for a rent subsidy. Crucially, it depends on the local rent price of non-expensive
housing. I obtained these categories from the Federal Statistics Office with the caveat that
some counties are missing, leading me to use the INKAR data for the main specifications
shown in the main text. To this end, all German counties are grouped into 6 categories. |
group counties into three bins of two categories each, and reproduce the log-wage profiles
I obtained using rent terciles based on the INKAR rent index. The obtained results are

extremely similar, lending confidence that the results are indeed correct.
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Figure 21: Log Wage Lifecycle Profiles - Rent Subsidy Category

Centered log-wage (regional CPI ad).)
s b

Centered log-wage (regional CPl ad].)

Centered log-wage (regional CPI ad}.)

(a) 1950195 (b) 1955-1959 (c) 1960-196

Notes: Log wages by age for workers who began their careers in counties belonging to the three rent bins.
Rents are measured using the categories of the subsidiy scheme Wohngeld that groups counties into 6 bins
ranging from cheap to expensive. The green line corresponds to the highest, the blue line to the bottom,
and the orange line to the middle 2 rent bins. Wages are regionally CPI-adjusted to the level of Bonn using
the BBSR CPI. All panels show the same wage profiles after subtracting the overall mean at each age.
The confidence bands shown are at the 95% level. Each panel shows results for different 5-year cohorts.

Figure 22 reproduces the counterfactual occupation-weighted wage profiles shown in

Figure 7 in the main text. Results are extremely similar again.

Figure 22: Observed vs. Counterfactual Log Wage Profiles - Rent Subsidy Category
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Notes: Log wages by age for workers who began their careers in counties belonging to three rent bins.
Rents are measured using the categories of the subsidiy scheme Wohngeld that groups counties into 6
bins ranging from cheap to expensive. The dashed lines show counterfactual log wage profile that results
from assigning every worker the national average wage, conditional on occupation and age. The green line
corresponds to the highest, the blue line to the bottom, and the orange line to the middle 2 rent bins.
Wages are regionally CPI-adjusted to the level of Bonn using the BBSR CPI. All panels show the same
wage profiles after subtracting the overall mean at each age. The confidence bands shown are at the 95%
level. Each panel shows results for different 5-year cohorts.
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D Solving the Model

D.1 Solving the Model with EGM

The worker problem is solved by means of backwards induction. This can often be done
efficiently using an endogenous grid method (EGM) as in Carroll (2006). However, since
the location choice in the model is discrete, I cannot use the standard EGM. Instead, I rely
on the endogenous grid method for discrete-continuous dynamic choice models proposed
by Iskhakov et al. (2017).

In the last period of the lifecycle, first-order conditions can be used to analytically solve
for the worker decisions. In the periods between the working phase and the final period,

the inverse Euler equation of retired workers is

. [Rﬁc”\ (lj)/\] —1/A

where primes indicate state in the next period. Worker decisions can then be found using
standard EGM methods.

During the working phase, the discrete choice needs to be handled. Every period, for
every possible state, the worker’s problem is solved twice, taking the location choice (i.e.,

2"} as given. Using the worker’s inverse Euler equation
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and given a grid of consumption in the next period, implied through next period’s already

—1/A

determined consumption policy function by an exogenous grid of assets in the next period,
an endogenous grid of consumption in the current period can be calculated. Note that
variables with a prime denote state variables in the next period, and z” denotes the location
choice in the period after the next period. Given the functional form of u;, grid points
corresponding to the endogenous contemporary consumption grid of contemporary housing
consumption 7 and subsequently the saving decision, as well as implied conditional value

functions V4 and Vg, can be calculated. The borrowing constraint is handled by adding
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a point with ¢ = 0 and implied consumption decisions into the respective grids where

workers would like to borrow if they could.

Given that the taste shocks (; are itd and ET'V'1 distributed, the probabilities of choos-
ing A or B can be calculated in closed form at every grid point with the famous logit proba-
bility formula (Domencich and McFadden (1975)).!® Policy functions are then interpolated

linearly and passed on to the period before the contemporary period.

In the O-period after birth, the same logit formula can be applied to obtain choice

probabilities for each region, taking initial productivity and endowment as given.

This backward induction procedure yields value functions and workers’ decisions for
given prices W4, Wpg,pa and pg. Since local housing stocks are fixed and w4 and wg are
closed form function of % solving the model then is a matter of finding f—’; such that the
implied wages are profit maximizing for the aggregation firm and result from the workers
decision problem given these same wages and rent prices that clear rent markets at the

same time.

Aggregate variables L4, Lg,n%,n%, where the latter two denote local aggregate hous-
ing demand, are obtained by simulating 100,000 individuals using the calculated worker

decisions.

The fixed-point problem of finding %’ pa and pp is then solved by updating initial

La
Lp

are updated with a log-linear updating rule.

guesses in nested loops. is updated using Anderson acceleration, and the rent prices

D.2 Solving the Model under Downsizing

Under the policy discussed in section G.2, EGM is no longer applicable for retired workers
in region B because there can be corner solutions. Workers who would otherwise have
consumed slightly more than 71.02m? may find it optimal to consume exactly the thresh-
old. Similarly, with the transfer, workers who would have rented housing just below this
threshold may now find the threshold optimal. I therefore use a standard grid-search
method where for every asset grid point and every level of consumption on a grid, the
value of choosing freely above the threshold, below the threshold, and the corner, as well
as the resulting savings decision solution, are compared. Policy functions are then inter-

polated on the same asset grid used in the EGM method described in the previous section.

15As discussed by Iskhakov et al. (2017), this procedure can produce non-monotonous points in the
conditional value grids that need to be eliminated through an upper envelope.
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For non-retired workers and workers retired in A, the same EGM algorithm as before is

employed.
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E Calibration

E.1 Male Income Shares

To document how the within-household income distribution evolves with age, I use the
German Socio-Economic Panel (SOEP) to construct the age profile of the male income
share shown in Figure 23. I merge the individual-level labor income records with demo-
graphic and household identifiers. All monetary amounts are deflated using the German

consumer price index from Jorda et al. (2017).

For each household and survey year, I compute individual ages as the difference between
survey year and year of birth, dropping implausible values where the implied age is negative.
To identify the household head, I restrict attention to males with positive earnings and
select, within each household, the oldest such male. As in my main empirical analysis, I
restrict the analysis to households whose head was born between 1950 and 1964. I then
restrict the sample to households with exactly one adult male earner and a head aged 60

or below.

For each remaining household-year, I aggregate real wages by gender and compute the

within-household share of male earnings.

Figure 23 shows the resulting profile. The male income share is close to 100 percent
for younger heads and gradually declines with age as female earnings and joint retirement
patterns become more prevalent. Only households with a single working-age male are
included, so that the pattern captures variation in the relative contribution of female

partners rather than compositional shifts in household structure.
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Figure 23: Average Male Income Share by Age of Household Head

Notes: The figure plots the average share of male earnings in total household labor income by the age
of the male household head. The sample is restricted to SOEP households with exactly one adult male
earner born between 1950 and 1964 and with positive household labor income.

E.2 Household Size Weights

Household consumption is scaled using the modified OECD equivalence scale. To construct
the underlying household information, I use the German Socio-Economic Panel (SOEP). I
merge the individual-level labor income records with household identifiers and survey years
and adjust wages using the consumer price index to obtain real values. For each household,
I identify the male head as the oldest working-age male with positive earnings, and restrict
the sample to cohorts born between 1940 and 1964.

For these households, I calculate the number of adults and children and then assign
an equivalence weight following the OECD method, where additional adults and children
increase household needs by fixed fractions relative to the first adult. I then average these
weights by the age of the household head, which provides an age profile of equivalence

scales.

Because the raw averages are somewhat irregular, I fit a smooth polynomial curve to
the values between ages 25 and 70. For ages below 25 and above 70, the curve is extended
by holding the fitted values constant at the boundaries. The resulting schedule gives a

smooth and age-dependent measure of household equivalence weights that I feed into the
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model. Figure 24 shows the resulting weights.
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Figure 24: Modified OECD Equivalence Weights

Notes: The blue line shows the modified OECD equivalent weights of households in the SOEP with exactly

one male adult born between 1940 and 1964 against age. The orange line is the cubic polynomial fit that
is fed into the model.
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E.3 Utility Moving Cost
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Figure 25: Utility Moving Costs

Notes: Calibrated values of utility moving costs k(j) by age.

The functional form of k(j) is set to

B = k[ 1+ (S =0 o(28G = )| ()= o286 = ).

where = 35, f = 0.2 and S = 10. The resulting calibrated values are shown in Figure
25.
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F Additional Model Results

Figure 26 shows the distribution of predicted and model counterfactual wage changes from

working in the other region discussed in section 5.2.

Figure 26: Predicted Wage Changes
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Notes: Distribution of log wage differences between observed wages and model-based predictions. The
left boxplot in each panel refers to the Mincer regression, while the right boxplot refers to the model
counterfactual. In each boxplot, the box represents the interquartile range, the line inside the box the
median, and the whiskers extend to 1.5 times the interquartile range. Points beyond the whiskers indicate

outliers.
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G Additional Policy Results

G.1 CEV of Older Workers

The construction policy presented in section 6 is beneficial for newborn workers as shown

in the main text. However, it is beneficial for older workers too.

At age 45, CEV for workers in region A with median productivity, skill levels, and
savings from the construction policy is 0.61%. The number is smaller than the 0.79% CEV
for newborn workers. This is because workers at 45 have no more incentives to move to
region B because of human capital mismatch and no longer benefit from greater moving
opportunities. They do still benefit from the wage increase and the rent price decrease in
region A.

By contrast, at 0.84%, median 45-year-old workers in region B have about the same
CEV as newborn workers. This is because they stille directly benefit from the rent price

reduction.

G.2 Downsizing Policy

Housing construction effectively increases welfare and makes moving to the region with
better career opportunities easier, as discussed in the previous section. An alternative
policy that is often discussed in public debates is incentivizing households to downsize
their housing consumption in order to make room for more people. In the German state
of Baden-Wiirttemberg, for example, municipalities can receive a bonus payment of €3000
per household that moves to a flat that is at least 15 square meters smaller than the
previous flat. The municipalities may then choose to pay this bonus out to the household

directly.

I implement a stylized version of this policy for comparison with the construction
project. In the model, there are two reasons that lead to high rents in region B. One
is small housing supply as targeted by the construction policy. The other is old workers
having accumulated a lot of wealth and consuming large quantities of housing. In the
model, in region B, workers under the age of 30 rent a median flat of 58.7m?, whereas the

median flat of retired workers is as large as 87.05m?.

I test the following policy. Workers who are retired and choose to live in a flat that

is 15m? smaller than the pre-policy median (i.e. 72.05m?) receive a lump sum transfer of
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Table 9: CEV after Downsizing Policy

Veil of ignorance Conditional on A Conditional on B
CEV -0.19% -0.19% -0.19%

Notes: Consumption equivalent variation of newborn workers with respect to a counterfactual economy
where the government pays lump sum transfers of €250 to retired workers who take up less than 72.05m?
of housing.

€250. The net present value of receiving this transfer for every year of retirement is close

to €3000. The technical details of the implementation are discussed in Appendix D.2.

The policy is not effective at all. The average housing consumption of retired workers
in region B is reduced by only about 0.5m?. As a result, none of the general-equilibrium
objects change measurably. Table 9 shows the welfare effects on newborn workers. The
effect is small and negative - the policy has no meaningful impact on aggregates but still

leads to tax increases.

Compared to housing construction, the downsizing policy has two main disadvantages.
First, unless incentives are huge (and therefore extremely expensive), it only affects retired
workers at the margin, and the housing space that is freed up is therefore limited. Sec-
ond, houses that are constructed once can be used by subsequent generations, warranting
financing the construction through government debt. Incentivizing old households to live

in smaller flats needs to be paid for continuously and is therefore expensive.
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