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Abstract

I develop a stylized partial on-the-job equilibrium search model which incorporate a spatial

dimension. Workers reside on a circle and can move at a cost. Each point on the circle has a

wage distribution. Implications about wages and job mobility are drawn from the model and

tested on Danish matched employer-employee data. The model predictions hold true. I �nd

that workers working farther away from their residence earn higher wages. When a worker is

making a job-to-job transition where he changes workplace location he experiences a higher

wage change than a worker making a job-to-job transition without changing workplace location.

However, workers making a job-to-job transition which makes the workplace location closer to

the residence experiences a wage drop. Furthermore, low wage workers and workers with high

transportation costs are more likely to make job-to-job transitions, but also residential moves.
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1 Introduction

Worker�s individual location choice of residence and job are closely interdependent. However, most

studies of job mobility and wages do not take into account the location of the worker�s residence

relative to the location of the job. Almost all literature using structural search models ignore the

joint decision of workplace and residential location taken by the worker. This paper provides a

theoretical on-the-job search model incorporating a spatial dimension, hereby allowing the worker

to consider locational choices. The model implications are tested on a Danish employer-employee

data set and hold true for almost all speci�cations.

There exists a small but increasing literature on search models with spatial features. Brueckner

and Zenou (2003) use a minimum wage framework and an e¢ ciency wage framework in order to

explain the spatial mismatch hypothesis, i.e., the fact that black workers reside in segregated zones

which are distant and poorly connected to major centers of growth. In their model black workers

use less land to live on, and therefore have steeper bid-rent curves which initially locates them near

the Central Business District (CBD) of the linear city. If a Suburban Business District emerges at

the other end of the linear city, then black workers would move there, but if they are discriminated

against and therefore cannot, then they will continue to live near the city center and experience

higher unemployment. The higher unemployment is caused by black workers having a harder time

�nding employment because of the increased distance to jobs.

Smith and Zenou (2003), Zenou (2009) and Zenou (2010) use a monocentric circular model in

order to describe a joint equilibrium of employed and unemployed workers and residential location.

All three papers build on the idea of a CBD in which all employed workers are working. However,

none of the papers include on-the-job search and are therefore incapable of relating job-to-job

transitions and wages. Nagypal (2005) demonstrates that job-to-job transitions are very common

and it is therefore important to understand how they interact with residential decisions. This paper

contributes in this direction. Van Ommeren et al. (2000) derive an on-the-job search model where

workers search both for a job and a residential location. Jobs have two characteristics; a wage

and a commuting distance, while residences also consist of two characteristics; a place utility and a

commuting distance. However, there is no notion of space directly in the model, so jobs are not tied

to a speci�c location, i.e., the notion of cities with better job o¤er distributions cannot be analyzed
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in this framework.

Numerous empirical studies have shown that commuting time is positively related to job and

residential mobility, see Van Ommeren (2000), Clark, Huang, and Withers (2003), Manning (2003),

and Clark and Huang (2004). Madden and Chiu (1990) investigate whether or not di¤erences

in commuting times between men and women can explain the gender wage gap. They �nd little

evidence of this among both white and black, two wage-earner households. Timothy and Wheaton

(2001) �nd that there is up to 15-20 percent di¤erences in wages between suburban locations and

the city center within the same metropolitan area (Boston and Minneapolis) controlling for a wide

range of individual characteristics. But there are also large variations between di¤erent suburban

areas. Madden and Chiu also �nd a positive relationship between average wages in an area and the

average commuting time for workers working within that area. Hourly compensation for commuting

times is 1.6 to 3 times the wage rate, which could be consistent with a worker valuing commuting

time and work time the same and having commuting costs as high or a little higher than hourly

wages.

Most studies of individual wage dynamics �nd that about 30-50 percent of job-to-job transitions

are followed by a wage decrease, see e.g. Postel-Vinay and Robin (2002). Standard search models

cannot explain this observation. Several explanations have been proposed to solve the apparent

paradox. One way to deal with negative wage jumps has been to allow for the possibility of

measurement error in wages. However, this is not satisfying in the sense that the measurement error

has to be unreasonably large in order to generate the observed pattern in the data. Dey and Flinn

(2005) incorporate health insurance into a search and matching framework thereby allowing �rms to

have two attributes, the wage and the provision of health insurance. A worker who demands health

insurance is willing to take a wage cut in order to move to a �rm which o¤ers health insurance.

Postel-Vinay and Robin (2002) introduce an alternating o¤er game between employers over the

workers, i.e., the incumbent �rm are allowed to make counter o¤ers when an employed worker

meets a new �rm. One of the central implications of this model is that workers are willing to take

wage cuts when moving between �rms, since being at a high productivity �rm increases later wage

gains from the alternating o¤ers game. Finally, Taber and Vejlin (2010) encompass compensating

di¤erentials into a search model and show that non-pecuniary �rm attributes are important and

can generate job-to-job transitions with a wage cut. This paper suggests a new explanation of why
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job-to-job transitions so often are followed by a wage decrease. The hypothesis is that workers

moving to a job closer to their residential location potentially are willing to take a wage cut. They

are willing to do this in order to save the cost of transportation between the workplace and the

residence. This can be seen as a compensating di¤erential due to transportation costs, but it is not

modelled explicitly in Taber and Vejlin (2010).

This paper develops a simple partial equilibrium search model where workers live on a circle

and residential moves are costly. Each point on the circle has a wage distribution. Jobs get

exogenously destroyed, and workers get job o¤ers both when employed and unemployed. Thus,

the workers spend their lives cycling between employment and unemployment. Residential moves

are endogenized. The model holds particular predictions about the link between wages, residential

choice, workplace choice, and mobility. These are tested on a matched Danish employer-employee

data set. None of the empirical studies of locational choices mentioned above explicitly study wage

changes in the analysis. Thus, one of the main contributions of this paper is to investigate the

level of accepted wages for workers following a job-to-job transition. An interesting pattern emerges

which is consistent with the model. Workers making a job-to-job transition in a given year have

higher wage increases than workers who stay at their current job. This is a standard �nding and

it is in accordance with basic search models. However, following a job-to-job transition, workers

who change work location to a di¤erent county have higher wage increases than workers making a

job-to-job transition within the same county. Perhaps even more interesting, workers moving to a

workplace closer to their residence on average experience a wage drop. This provides a credible new

explanation of the frequently observed wage drops following job-to-job transitions. I also �nd that

job-to-job transitions associated with the highest wage increases are those where both work location

and residential location are changed. Finally, I �nd that low wage workers and workers who have

a large distance between workplace and residence are more likely to make a job-to-job transition.

This also holds for a joint job-to-job transition and a residential move. All the empirical �ndings in

the paper support the model and suggests that locational considerations are important for workers

when deciding about taking a job o¤er.

The structure of the paper is as follows. In section 2 the model is presented and analyzed. The

data used is presented in section 3. In section 4 I present the results and �nally, in section 5 I

conclude.
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2 Model

In this section I develop a stylized, partial on-the-job equilibrium search model in which workers

live on a circle and where each point on the circle has a wage distribution. Workers get �red at an

exogenous rate and can �nd new jobs both when employed and unemployed. So far, circular models

have primarily been used in the search literature when investigating sorting between workers and

�rms, see e.g. Marimon and Zilibotti (1999) and Gautier, van Vuuren and Teulings (2010).

2.1 Circular model

Workers are living on a circle with circumference 1, but they can move at a cost, c. Jobs are

exogenously located on the circle and are characterized by a wage, w, and a location, l. The joint

o¤er distribution of wages and locations is given by F (w; l) with w(l) and w(l) being the lowest and

the highest wages at location l, respectively. The value of being employed in a job at location l, at

a wage w, and living at location h is given by the asset value equation

rW (w; h; l) = w � t(d(l; h))� �(W (w; h; l)� U(h))

+�

Z 1

0

Z w(l)

w(l)
max

8><>: 0;W (x; h; y)�W (w; h; l);

W (x; y; y)� c�W (w; h; l)

9>=>; dF (x; y)
where t(�) is the transportation cost which is increasing and convex, d(l; h) is the distance between

h and l, de�ned as

d(l; h) = min
x2Z

jh� l + xj

So d(l; h) is in the range of [0,1/2]. � is the job destruction rate, and � is the arrival rate of job

o¤ers. The worker basically has three options when a job o¤er arrives. First, he can reject the

o¤er. Second, he can accept the o¤er and choose not to move. And third, he can accept the o¤er

and chose to move. In order to make the model as simple as possible, I only allow the worker to

move to the location of the new job. For some distributions of F the worker might want to move

to a di¤erent location than that of the new job, e.g. if it is highly likely that he will later �nd a job

there later. This is assumed not to be an option for the worker, and corresponds to assuming that

the distribution of wages are not too di¤erent between locations su¢ ciently close to one another.
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The value of being unemployed is given by the asset value equation

rU(h) = b+ �

Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)� U(h);W (x; y; y)� c� U(h))dF (x; y)

I assume that the unemployed worker has no transportation cost, so being unemployed is the same

as being employed at location h at a wage b. Since the job o¤er arrival rate is independent of the

location of the worker, the unemployed worker will never move.

2.2 Analysis

The question is in what regions of the joint distribution of w; h; and l the worker wants to take

which actions. The worker basically has three options when getting a job o¤er, 1) he can reject the

o¤er and stay in his current state, 2) he can accept the o¤er and not move residential location, or

3) he can accept the o¤er and move to the new location at a cost c. In order to analyze when he

wants to take which action, I break the decision down into three sub-scenarios where he only has

two choices.

Let us �rst have a closer look at when the employed worker is indi¤erent between rejecting a job

o¤er and accepting the job, but not moving residential location. One can show that the reservation

wage ew1 at location el1 is given by1
ew1 = w + t(d(el1; h))� t(d(l; h)) (1)

This equality implicitly de�nes the set ( ew1;el1) for which the worker is indi¤erent. If there are
no di¤erence between the search technologies while employed and unemployed, the worker only has

to be compensated for his higher or lower transport costs. If the new job is closer to home than the

current job, the worker is willing to accept a wage decrease in order to save transportation costs.

We now turn to the set of ( ew2;el2) for which the worker is indi¤erent between accepting the job
1See Appendix
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o¤er and staying and accepting the job o¤er and moving to location el. One can show that2
t(d(el2; h)) = (r + �)c (2)

��f
Z 1

0

Z w(l)

w(l)
max

n
0;W (x; h; y)�W ( ew2; h;el2);W (x; y; y)� c�W ( ew2; h;el2)o

�max
n
0;W (x;el2; y)�W ( ew2;el2;el2);W (x; y; y)� c�W ( ew2;el2;el2)o dF (x; y)g

It is easy to see that the term under the integral is greater than zero sinceW ( ew2;el2;el2) > W ( ew2; h;el2).
From equation 2 one can see that the higher the cost of moving, the higher the transportation cost,

t(d(el2; h)), can be before the worker wants to move. Also, the higher the job destruction rate, the
higher is the transportation cost the worker is willing to endure since the expected duration of the

job is smaller. Likewise the higher the job �nding rate is, the less likely the worker is to move, since

he will �nd a job closer to his current home at a higher rate.

Finally, we need to �nd out for which set of ( ew3;el3) the worker is indi¤erent between rejecting
the job o¤er and accepting the job o¤er and moving. One can show that the worker is indi¤erent

when3

ew3 � w = (r + �)c� t(d(l; h)) (3)

+�f
Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W (w; h; l);W (x; y; y)� c�W (w; h; l))�

max(0;W (x;el3; y)�W (w; h; l)� c;W (x; y; y)� 2c�W (w; h; l))dF (x; y)g (4)

Notice that the term inside the integral is larger than zero. The wage di¤erence has to compensate

the worker for the cost of moving minus the saved transportation cost. The higher the job o¤er

arrival rate, the higher the wage di¤erence between the current and the new job has to be, since a

higher job o¤er arrival rate implies a higher probability of �nding a better job closer to the current

home. The lower the wage in the current job, the higher is the probability of moving residential

location.

Let us look at a special case, where G(wjl) = F (W � w;L = l), i.e., the wage distribution

conditional on location, is equal for all /l. In this case the location of the new job, el3, does not a¤ect
2See Appendix
3See Appendix
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the decision between rejecting the job o¤er and accepting the job o¤er and moving. This is the

case since the option value of getting a new job does not depend on the location of the current job.

Likewise, for the decision between accepting the job o¤er at a wage ew3 at location el3 and accepting
the job o¤er and moving to location, el3 does not depend on ew3. For this special case one can draw
this graphical illustration of the decisions of the worker from equation 1, 2, and 3. This is done in

�gure 14.

Figure 1: Graphical illustration of worker�s choice

The lines are drawn from the equations. The dotted part is the part not used because it is

dominated by a di¤erent strategy. The horizontal line is the indi¤erence curve between reject

the job o¤er and accepting the job o¤er and moving residential location. The vertical line is the

indi¤erence curve between accepting the job o¤er and moving residential location and accepting

the job o¤er and not changing residential location. Finally, the parabola is the indi¤erence curve

between rejecting and accepting the job o¤er and not changing residential location.

2.3 Model predictions

From equation 1 we can see that for those workers who change job but do not move the reservation

wage is only higher than the current wage if the new job is further away from home than the old

job. The increase in reservation wage takes place because a worker who does not change residential

location only receives compensation for the added transportation costs, i.e., the further away the

place of work is from the residence, the higher the realize wage increase should be for job-to-job

4The proof of why the lines intersect is in the Appendix and are derived using reveal preferences.
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transitions. If the job is closer to home, the reservation wage is lower than the current wage, and

the worker might even experience an average wage decrease. Turning to equation 2 we see that

workers with a given wage level are more likely to move the higher their current transportation

costs are. Higher transportation costs make the worker lower his reservation wage, since potentially

he could save the cost by moving to a new job location. Looking at equation 3 one can see that the

lower the current wage, the higher is the probability of moving both job and residence. This is the

case since the worker has to amortize the cost of moving, which only pays o¤ if the wage increase

is large. We also see that the further away from home one is working, the higher is the probability

of making a residential move. This is because the reservation wage for moving is e¤ectively lowered

by higher transportation costs, which can be saved if the worker moves. Also the wage in the new

job should not depend on the location of the job, i.e., the wage increase for those that move should

not depend on how far away they move. Looking at �gure 1 one notices that those who change job

and move have higher wage increases than those who just change jobs without moving. This is so

since moving is only a valid option if the wage is really high.

3 Data

The data used in the empirical analysis is that of the Danish register-based matched employer-

employee data set IDA covering the period 1985 to 2003.5 IDA contains annual socioeconomic

information on workers and background information on employers, and it covers the entire Danish

population. For the last week in November we observe the worker. If he is working, we observe in

which �rm and at which workplace he is employed. The data also contains earnings information

which consists of the annual average hourly wage in the job occupied in the last week of November.

In order to be clear a �rm potentially consists of multiple workplaces, while a workplace can only

belong to one �rm. The distinction is important for the following de�nition of job-to-job transi-

tions. Importantly, the data also contains information on the municipality of residence and of the

workplace. These are the variables used to proxy locational choices. The data set is merged with

detailed spell data on individual labor market histories.

The spell data consists of a worker and an employer id, start and end date of the spell, a variable

5 IDA: Integreret Database for Arbejdsmarkedsforskning (Integrated Database for Labor Market Research) is con-
structed and maintained by Statistics Denmark.
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describing the state of the worker. The spell data is constructed from administrative registers with

information on public transfers, earnings, start and end dates for all jobs reported by �rms to the

Danish Tax Authorities, and mandatory employer pension contributions. To make the data more

suitable for this study, I manipulate it in the following ways. There are sixteen states the worker

can occupy in the raw data. These are aggregated into �ve states; employed (E), unemployed

(U), nonparticipating (N), self-employed (S), and retired (O). Temporary non-participation and

unemployment spells (shorter than 13 weeks) where the previous and next employer are identical are

perceived as one employment spell. Similarly, non-participation and unemployment spells shorter

than 3 weeks where the previous and the next employer are di¤erent are recorded as two employment

spells where the in-between unemployment spell is included in the later employment spell. The

spell data is used to control that the worker really has made a job-to-job transition and not been

unemployed in between jobs.

3.1 Sample Selection

I disregard workers with invalid information, such as gaps in their spell history. These constitute

only a very small number of individuals (less than one percent). Next, I de�ne labor market entry

to be the month of graduation from the highest completed education recorded in the data.6 I

delete observations before this date. If the worker is observed in education after the date of highest

completed education, the worker is disregarded. For instance, workers who attend college but whose

highest completed education is high school are deleted from the data since their highest education

is high school but they still are observed in education (college). Notice, that if these workers had

completed college, then their highest education would have been college and not high school and

so they would not have been deleted. I also censor workers when they turn 55 years. This is done

so I do not have to worry about retirement. This leaves me with 2.254.338 workers and 27.296.195

wage observations. I disregard workers with missing residential municipality, missing workplace

municipality, missing hourly wage, missing educational information or missing �rm id. This leaves

me with 2.229.818 workers and 26.967.815 wage observations. I construct potential experience (see

6We only have information on the highest completed education back to 1969, so it is missing for workers who took
it before 1969. Also, immigrants and workers who never �nished primary school have missing values. We keep these
workers in the data set since we believe that the problems with immigrants and workers who never �nished primary
school are quite small, and workers who �nished their education before 1969 have already entered the labor market
in 1988.
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appendix) and disregard workers with negative potential experience. Finally, I delete worker-years,

where the worker is either self-employed, unemployed, nonparticipating or retired. This leave me

with my �nal sample of 2.206.577 workers and 21.149.319 wage observations. Table 1 shows the

descriptive statistics for the di¤erent samples used in the empirical analysis.

[Insert table 1 here]

In the analysis I use three di¤erent samples in order to investigate whether or not the predictions

made by the model hold in the data. The �rst sample is used for analyzing wage regressions. In

these the unit is a worker in a given year. This gives me 21.149.319 observations. The key variable

in the �rst sample is the dependent variable of log hourly wages. I use two di¤erent sets of variables

to proxy the length between the workplace and residential home. The �rst set uses two measures of

commuting time. Whether or not the worker is working and living in di¤erent municipalities and

in di¤erent counties. In Denmark counties consist of a grouping of municipalities. So, if the worker

is working and living in di¤erent counties, he is also living and working in di¤erent municipalities.

The second set uses the distance in kilometers (km) between the workplace municipality and the

residential municipality.7

In the second sample I study mobility patterns of workers. More speci�cally, I study job-to-

job transitions and job-to-job transitions jointly with a residential move. I have therefore limited

the sample to employed workers who have been employed for two consecutive years without being

non-employed in between. This limits the sample to 17.743.917 observations. The two dependent

variables are whether or not the worker is making a job-to-job transition between two years and

if he is making a job-to-job transition jointly with a residential move. A job-to-job transition is

de�ned as a move between two �rms within a year where the worker has not been non-employed.

The variables of interest are the wage and the two sets of proxies for distance between workplace and

residence. Finally, the last sample is for estimating wage growth between two years for individuals

making a job-to-job transition. The sample is therefore a sub-sample of the previous, i.e., I limit

the sample to employed workers that have been employed for two consecutive years without being

non-employed in between and have made a job-to-job transition. This limits the sample to 2.464.489

observations. The dependent variable is going to be yearly wage changes. There are going to be

7The distance is calculated from the center of one municipality to the center of the other.
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three independent key variables. The �rst pertains to whether or not the old and the new workplace

are located in di¤erent municipalities. The secondly delineates whether the worker changed from a

workplace outside the residential county to one inside it. And the third regards whether or not the

worker changed both workplace county and residential county.

4 Results

This section reviews whether predictions made by the theoretical model hold in the data. The

�rst subsection relates to wage levels, the second to mobility patterns, and the third relates to the

predictions regarding wage changes when making transitions in the labor and residential markets.

4.1 Wage Regression

According to the theory put forward, workers working farther away from home should on average

have higher wages. This is due to compensating di¤erentials in the sense that a worker do not

accept low wage jobs if these are located far away from his current residential location. In table

2 the results from an OLS regression of log wages on two di¤erent sets of measures of distance

between the workers workplace and his residential location are reported.

[Insert table 2 here]

The regressions are performed both with and without covariates and with and without residential

and workplace municipality �xed e¤ects and worker �xed e¤ects. First, looking at the regressions

using whether or not the workplace and the residence are in di¤erent municipalities and counties, I

�nd that both coe¢ cients on the proxies of distance are positive and signi�cant and rather large.

We can see that they drop when we start to control for individual heterogeneity and �xed e¤ects.

But even controlling for individual heterogeneity does not eliminate the wage premium. Living

and working in di¤erent municipalities, but not in di¤erent counties, is associated with a wage

premium of 1.2 percent, while living and working in di¤erent counties is associated with a wage

premium of 2.4 percent. So the farther away from home one is working, the higher is the wage

premium. Using the average commuting distance between workplace and residential municipalities

gives similar results. For all levels of distance, increasing the distance, increases the wage premium.
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Workers commuting more than 60 km earn on average 3.4 % more than those living and working

the in the same municipality.

This is in accordance with the theory of increased reservation wages due to increased transporta-

tion costs. As already mentioned in the introduction, the fact the commuting time is positively

related to wages is widely established in the literature already, e.g., see Timothy and Wheaton

(2001). In order to compare the estimate, I will need to do some calculations. As an example let

us take a worker with a commuting distance of 17.5 km. If we assume an eight hour work day and

that the worker spends 1 hour transporting himself 60 km, then the value-of-time of commuting is

8�0:013 �35=60 = 0:178 times the wage rate. This is a lot smaller than Timothy and Wheaton (2001)

who report estimates of 1.6 to 3. However, their estimates also include direct money expenses of

commuting. Miller (1989) also reports estimates below the value of 1. Looking at the development

of the estimates over the di¤erent speci�cations one should also notice that they drop to a tenth of

the original estimate suggesting that controlling for individual heterogeneity and �xed e¤ects are

very important. Using the raw estimate from the data I get the results that the value-of-time of

commuting is 1:7 times the wage rate thus suggesting that the current value-of-time of commuting

is somewhat upward biased.

4.2 Job-to-Job Transitions

The model also relates the level of wages with the probability of making a job-to-job transition.

The lower the current wage, the higher the probability of making a job-to-job transition and a

job-to-job transition jointly with a residential move. The intuition in both cases is simply that the

reservation wage is smaller both for a job-to-job transition and for a job-to-job transition jointly

with a residential move. Since low wage individuals have lower reservation wages they accept more

job o¤ers. Empirically the question is in what way one would de�ne the current wage. Taking the

model to the extreme, all workers are ex ante homogenous and therefore comparable. However,

most workers are not homogenous and taking heterogeneity into account seems to be a good idea.

The most straight forward way to do this is to control for individual covariates and worker �xed

e¤ects while still including the wage. The coe¢ cient on wages is going to re�ect the e¤ect of wages

conditional on observed characteristics, i.e., if a worker earns a high wage given his education,

position in the �rm, experience etc. If the coe¢ cient is negative, this means that a high wage worker
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conditional on observed characteristics has a lower probability of making a job-to-job transition,

which would be in accordance with the theory. Table 3 shows the results for the probability of

making a job-to-job transition.

[Insert table 3 here]

Just regressing on wages yields a small positive and signi�cant coe¢ cient on wages. However,

after controlling for individual characteristics one can see that higher paid workers have a lower

probability of making a job-to-job transition just as outlined in the model. This probably re�ects

the fact the high ability workers have both higher wages and are more likely to switch jobs. After

controlling for both covariates and the �xed e¤ects, the coe¢ cient on log wages is minus 0.051. The

standard deviation of wages is 0.38, so a one standard deviation increase in wages leads to a 1.9

percentage point drop in the probability of making a job-to-job transition in a given year. This is

a rather large e¤ect, since the probability of making a job-to-job transition is 13.9 percent.

I now turn to the probability of making a job-to-job transition jointly with a residential move

in table 3. According to the model, workers with a high wage would make less frequent residential

moves since they have higher reservation wages. Therefore they need a really high wage o¤er in

order to be willing to pay the moving cost c. This is con�rmed in table 3 where all the coe¢ cients on

wages across di¤erent speci�cations are negative ranging from minus 0.007 to 0. In the speci�cation

with both worker �xed e¤ects and covariates the e¤ect is minus 0.006. At �rst this might seem like

a small e¤ect, but keep in mind that the probability that a worker makes a job-to-job transition

jointly with a residential move is less than one percent per year.

The model also related distance between the current job and residence to the probability of

making a job-to-job transition. Speci�cally, workers with large distance between workplace and

residence should have a higher probability of making a job-to-job transition. This is driven by

the fact that higher transportation costs are going to e¤ectively lower the reservation wage of the

worker, thereby making him accept job o¤ers more frequently. This holds both for workers who only

make job-to-job transitions and workers who make a joint job-to-job transition with a residential

move. Table 4 shows the results from an OLS regression of the probability of making a job-to-job

transition on the two di¤erent sets of proxies for distance between residence and workplace.

[Insert table 4 here]
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In all speci�cations of the model living and working in di¤erent municipalities is associated with

a higher probability of making a job-to-job transition. The results vary from 2.1 to 3.2 percent.

Controlling for individual heterogeneity in the form of covariates and worker �xed e¤ects makes the

estimates smaller. However, they are still relatively large and strongly signi�cant. In the regression

where both individual time varying covariates and worker �xed e¤ects are taken into account, the

e¤ect is 2.1 percent. This is a very high e¤ect since an average of 14 percent of the workers make a

job-to-job transition each year. If the workplace and the residence are located in di¤erent counties,

then the probability is even higher ranging from 6.8 to 4.0 percent. This means that a relatively

large proportion of the job-to-job transitions we observe are driven by factors in�uenced by spatial

considerations. If everyone worked in the municipality in which they live, job-to-job transitions

would fall by 4 percentage points compared to a world were everyone work and live in di¤erent

counties. Turning to the second set of proxies, i.e., the measure of commuting distance, I �nd that

for almost all speci�cations there is an increasing probability of making a job-to-job transition as the

distance increases. It is reassuring to see that not only working and living in di¤erent municipalities

have an e¤ect, but also that the proxies for increasing distance are positive. After controlling for

both covariates and the �xed e¤ects, we can see that a worker who works more than 60 km away

from home has a 9.3 percentage point higher probability of making a job-to-job transition compared

to a worker working in his residential municipality.

Table 5 contains the estimates when regressing a job-to-job transition jointly with a residential

move on proxies for the distance between residence and workplace location.

[Insert table 5 here]

The results here are a little mixed. The e¤ect of living and working in di¤erent counties on the

propensity to make a residential move jointly with a job-to-job transition are positive. However,

when the workplace and residential locations are in di¤erent municipalities, the e¤ect is actually

reversed. Turning to the proxies of commuting distance the pattern is somewhat con�rmed. At low

distances the results are a little fuzzy. However, when the distance becomes more than 40 km, then

there is a much higher probability. One explanations for these �ndings is that a short commuting

distance does not e¤ect the probability to move. However, once the distance between workplace

and residence becomes su¢ ciently high, then the worker takes this aspect into consideration.
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4.3 Wage Changes

According to the structural model presented, workers should have a higher wage increase if they

made a job-to-job transition which made the distance between the workplace and residential location

increase. This happens in the model since workers who accept jobs farther away from home, but

do not move, have higher reservation wages, since they want compensation for the increased cost

of transportation. On the other hand job-to-job transitions which made the distance between the

workplace and residential location smaller would on average have smaller wage increases than job-

to-job transitions in general. The wage increase could even turn into a decrease depending on the

parameters of the model. The intuition is that worker�s reservation wages are lower for job o¤ers

near their home since they can save transportation costs. Another prediction was that workers who

make a job-to-job transition and move residential location on average get a higher wage increase

than those who just make a job-to-job transition without moving residential location, because, for

the worker to consider a residential move, which is costly, the job o¤er should be very good. From

table 1 one can see that in the raw data those who make job-to-job transitions have on average a

higher wage increase of 1.1 percent compared to those who stay with the same employer. Table

6 shows the results from OLS regressions of wage increases between two years. The regression is

run only for workers who have made a job-to-job transition between two consecutive years. The

main variables of interest are three dummies indicating 1) whether or not the worker has changed

workplace county when changing job, 2) whether or not the work county has been changed to the

residential county, and �nally 3) whether or not both the work county and the residential county

has been changed. The model is estimated in four di¤erent speci�cations, and the coe¢ cients do

not change sign between them, although they do change size.

[Insert table 6 here]

The reference group in the estimation consists of workers making a job-to-job transition within

their current workplace county. As predicted by the model, making a job-to-job transition where

one changes workplace county is associated with a higher wage increase than average. In the raw

data the average wage increase is 5.7 percent for individuals making a job-to-job transition. When

the job-to-job transition is associated with a change in workplace county the wage increase is on

average 0.1 to 1 percent higher depending on which speci�cation used. This is a relatively high
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e¤ect. However, if the workplace is changing from outside to inside the residential county, then

the wage actually decreases. This conclusion also holds over all speci�cations. The combined e¤ect

is approximately a wage decrease of 1.5 percent. Notice that this is consistent with the model,

although the model cannot label the sign of the wage change when moving closer to home since

there are two di¤erent forces at work. The worker is willing to accept a wage cut, but on the other

hand the wage o¤er is random and he might also draw a high o¤er. However, in the regression there

is a substantial wage drop following a job-to-job transition changing the workplace from outside to

inside the residential county. From table 1 one can see that 12 percent of all job-to-job transitions

are of this kind. Thus, compensating di¤erentials in the form of transportation costs seems to o¤er

a potential explanation for the fact that a substantial part of job-to-job transitions are associated

with a wage decrease, which is contradicted by standard search models. Finally, the last prediction

by the model was that workers who jointly make a job-to-job transition and a residential move have

the highest wage increases on average, because workers reject low wage o¤ers from jobs that require

them to move since they need to be compensated for the cost of moving residence. This is also

con�rmed by table 6. If the worker is both making a job-to-job transition to a di¤erent county and

is moving to a di¤erent county, this is associated with an even higher wage premium than if only

the workplace county is changed. The wage increase is on average 0.5 to 4.6 percent higher than

for workers not changing workplace county. So all three predictions about wage changes seems to

hold in the data.

5 Conclusion

This paper has proposed a simple way of incorporating a spatial dimension into a standard partial on-

the-job search model in order to understand the joint decision of workplace location and residential

location. The model o¤ers a lot of predictions which are tested using Danish data. I �nd that

workers with higher distances between home and workplace tend to earn higher wages. In the

model this is due to higher reservation wages for workplace locations farther away from home. I

�nd the timevalue of commuting time to approximately 0.2 times the wage rate. This is substantially

lower than previous estimates from the literature. I �nd that controlling extensively for individual

heterogeneity leads to much lower e¤ects, suggesting that the higher timevalue of commuting time
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estimated in the literature could be due to the fact that studies use less control variables, see e.g.

Timothy and Wheaton (2001). Speci�cally, using within worker variation seems to be important.

The model also puts forward predictions regarding the propensity to make job-to-job transitions.

The probability of making a job-to-job transition and a job-to-job transition jointly with a residential

move is highest for low wage workers. Low wage workers simply have lower reservation wages and

therefore tend to accept job o¤ers more frequently. Workers who work farther away from home

have lower reservation wages since they currently have higher transportation costs. This should

theoretically result in more job-to-job transitions. This is also con�rmed if we look at workers

working in counties which are not the ones they live in. However, this is not the case for worker�s

only working in a di¤erent municipality.

Finally, the model holds predictions about the realized wage change when workers made job-to-

job transitions. Workers who made a job-to-job transition in which they changed workplace county

experienced a higher wage increase than those who do not change workplace county. Again, the

model predicts this since the workers who change workplace county have a higher reservation wage,

since they need to be compensated for the added transportation costs. However, if the workplace

county is changed to the residential county, then the wage increase actually becomes a decrease.

This is a new �nding, and potentially one which can help explain why so many job moves are

associated with a wage decrease. Finally, workers who experience both a job-to-job transition and

a residential move have the highest wage increases on average. This is also predicted by the model

since a residential move is costly and therefore has the highest reservation wage.

This paper has thus set up a spatial search model with on-the-job search. The model predic-

tions regarding wage changes and mobility patterns are con�rmed using Danish matched employer-

employee data. In future research, it would be interesting to extend this framework in an equilibrium

model, thus allowing for policy evaluations of subsidies for transportation, urban structure and the

like. However, this is beyond the scope of the present paper.
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Derivation of reservation wages and locations
Indi¤erent between rejecting a job o¤er and accepting the job, but not

moving residential location

The value of rejecting the job o¤er is just

rW (w; h; l) = w � t(d(l; h))� �(W (w; h; l)� U(h))

+�

Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W (w; h; l);W (x; y; y)� c�W (w; h; l))dF (x; y)

and the value of accepting the job o¤er at a wage ew at location el, but not moving residence is
rW ( ew; h;el) = w � t(d(el; h))� �(W ( ew; h;el)� U(h))

+�

Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W ( ew; h;el);W (x; y; y)� c�W ( ew; h;el))dF (x; y)

The worker is indi¤erent when W ( ew; h;el) =W (w; h; l). I.e.
w � t(d(l; h))� �(W (w; h; l)� U(h))

+�

Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W (w; h; l);W (x; y; y)� c�W (w; h; l))dF (x; y)

= ew � t(d(el; h))� �(W ( ew; h;el)� U(h))
+�

Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W ( ew; h;el);W (x; y; y)� c�W ( ew; h;el))dF (x; y)

= w � t(d(el; h))� �(W (w; h; l)� U(h))
+�

Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W (w; h; l);W (x; y; y)� c�W (w; h; l))dF (x; y)

+

ew
= w + t(d(el; h))� t(d(l; h))

Indi¤erent between accepting the job and accepting the job o¤er and mov-

ing to the new location
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As before the value of accepting the job o¤er at a wage ew at location el, but not moving residence
is

rW ( ew; h;el) = ew � t(d(el; h))� �(W ( ew; h;el)� U(h))
+�

Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W ( ew; h;el);W (x; y; y)� c�W ( ew; h;el))dF (x; y)

while the value living at the new location el with the new job is
rW ( ew;el;el) = ew � t(d(el;el))� �(W ( ew;el;el)� U(h))

+�

Z 1

0

Z w(l)

w(l)
max(0;W (x;el; y)�W ( ew;el;el);W (x; y; y)� c�W ( ew;el;el))dF (x; y)

The worker is indi¤erent when W ( ew;el;el)� c =W ( ew; h;el). I.e.
ew � t(d(el; h))� �(W ( ew; h;el)� U(h))
+�

Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W ( ew; h;el);W (x; y; y)� c�W ( ew; h;el))dF (x; y)

= ew � t(d(el;el))� �(W ( ew;el;el)� U(h))
+�

Z 1

0

Z w(l)

w(l)
max(0;W (x;el; y)�W ( ew;el;el);W (x; y; y)� c�W ( ew;el;el))dF (x; y)� rc

+

�t(d(el; h)) + �Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W ( ew; h;el);W (x; y; y)� c�W ( ew; h;el))dF (x; y)

= �

Z 1

0

Z w(l)

w(l)
max(0;W (x;el; y)�W ( ew;el;el);W (x; y; y)� c�W ( ew;el;el))dF (x; y)� (r + �)c

+

t(d(el; h))
= (r + �)c� �

2664
Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W ( ew; h;el);W (x; y; y)� c�W ( ew; h;el))

�max(0;W (x;el; y)�W ( ew;el;el);W (x; y; y)� c�W ( ew;el;el))dF (x; y)
3775

It is easy to see that
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Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W ( ew; h;el);W (x; y; y)� c�W ( ew; h;el))

�max(0;W (x;el; y)�W ( ew;el;el);W (x; y; y)� c�W ( ew;el;el))dF (x; y) > 0
since W ( ew;el;el) > W ( ew; h;el).
Indi¤erent between rejecting the job o¤er and accepting the job o¤er and

moving

The value of rejecting the job o¤er is de�ned by

rW (w; h; l) = w � t(d(l; h))� �(W (w; h; l)� U(h))

+�

Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W (w; h; l);W (x; y; y)� c�W (w; h; l))dF (x; y)

The value of accepting the job o¤er at a wage ew at location el, but not moving residence is de�ned
by

rW ( ew;el;el) = ew � t(d(el;el))� �(W ( ew;el;el)� U(h))
+�

Z 1

0

Z w(l)

w(l)
max(0;W (x;el; y)�W ( ew;el;el);W (x; y; y)� c�W ( ew;el;el))dF (x; y)
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The worker is indi¤erent when W (w; h; l) =W ( ew;el;el)� c. I.e. when
w � t(d(l; h))� �(W (w; h; l)� U(h))

+�

Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W (w; h; l);W (x; y; y)� c�W (w; h; l))dF (x; y)

= ew � t(d(el;el))� �(W ( ew;el;el)� U(h))
+�

Z 1

0

Z w(l)

w(l)
max(0;W (x;el; y)�W ( ew;el;el);W (x; y; y)� c�W ( ew;el;el))dF (x; y)� rc

+

ew
= w � t(d(l; h)) + (r + �)c

+�

2664
Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W (w; h; l);W (x; y; y)� c�W (w; h; l))

�max(0;W (x;el; y)�W (w; h; l)� c;W (x; y; y)� 2c�W (w; h; l))dF (x; y)
3775

Notice that

Z 1

0

Z w(l)

w(l)
max(0;W (x; h; y)�W (w; h; l);W (x; y; y)� c�W (w; h; l))

�max(0;W (x;el; y)�W (w; h; l)� c;W (x; y; y)� 2c�W (w; h; l))dF (x; y)
> 0

since for all combinations of x; y the �rst term in the max�s are the same, the middle term and

the last term is smaller in the last max since

W (x; h; y)�W (w; h; l) � W (x;el; y)�W (w; h; l)� c
W (x; h; y) � W (x;el; y)� c

I.e. the value of living at two di¤erent locations is at the maximum c, otherwise the worker

would have moved.
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Proof of intersection in graphical presenta-
tion

Figure 2: Illustration of proof

First a little short hand notation. AS is short for accepting and staying, AM is short for

accepting and moving, R is short for rejecting, and � means preferred to. Focus on the right hand

side of the �gure 2. Here the line denoting the indi¤erence between AS and AM is drawn to the

left of the intersection between the indi¤erence curves of AS/R and AM/R. This results in a space

appearing called 1. In this space it holds that AS�R, R�AM, and AM�A. This provides a logical

inconsistency, so the line cannot be drawn to the left of the intersection. Now turn focus to the

left side of the �gure. Here the line denoting the indi¤erence between AS and AM is drawn to the

left of the intersection between the indi¤erence curves of AS/R and AM/R. This results in a space

appearing called 2. In this space it holds that R�AS, AM�R, and AS�AM. This provides a logical

inconsistency, so the line cannot be drawn to the left of the intersection. Q.E.D.
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Description of the data
The variables used in this study are register data from the Statistics Denmark. The variables

that are not self-explanatory are described here.

Potential experience

Potential experience is calculated as age minus the number of years in school minus six, which is

the starting age for children in the Danish school system, i.e. potential experience is the number of

years since the worker left the educational system, if he went through it using the minimum number

of years.

Position within the �rm

This variable is divided into six non-overlapping categories; CEO�s, Leading salaried employees,

Salaried employees, Skilled, Non-skilled and Missing position. These categories are based on several

registers, but the most important sources are the tax sheets from each employer which labels the

position of the worker.

Educational group

The educational groups are divided into eight subcategories based on the length of education;7-9

years, 9-11 years, 12-13 years, 14 years, 15 years, 16-17 years, 18-19 years, 20+ years. 7-9 years

corresponds to lower secondary. 9-11 years are high school dropouts and very short vocational

educations. 12-13 years are high school graduates and those with longer vocational education. 14

years are short tertiary educations. 15 years are educations with a bachelor degree. 16-17 years are

medium length educations, such as school teachers and nurses. 18-19 years are educations with a

master degree and 20+ are graduate level/Ph.D. educations.
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21,149,319
0.037

0.188
17,743,917

0.048
0.215

2,464,489

-
40
-
60
km

0.031
0.173

21,149,319
0.030

0.171
17,743,917

0.043
0.204

2,464,489

-
>
60
km

0.035
0.184

21,149,319
0.033

0.178
17,743,917

0.060
0.237

2,464,489

P
otential

exp
erience

20.924
10.074

21,149,319
20.673

9.727
17,743,917

17.564
10.015

2,464,489

F
em
ale

0.483
0.500

21,149,319
0.479

0.500
17,743,917

0.414
0.493

2,464,489

P
ositions

-
C
E
O

0.017
0.131

21,149,319
0.017

0.129
17,743,917

0.015
0.122

2,464,489

-
L
eading

salaried
em
ployee

0.216
0.411

21,149,319
0.228

0.420
17,743,917

0.215
0.411

2,464,489

-
Salaried

em
ployee

0.267
0.442

21,149,319
0.277

0.448
17,743,917

0.261
0.439

2,464,489

-
Skilled

0.273
0.446

21,149,319
0.266

0.442
17,743,917

0.300
0.458

2,464,489

-
N
on-skilled

0.174
0.379

21,149,319
0.168

0.374
17,743,917

0.150
0.357

2,464,489

-
M
issing

p
osition

0.053
0.224

21,149,319
0.044

0.205
17,743,917

0.059
0.236

2,464,489

E
ducational

group

-
7-9

years
0.187

0.390
21,149,319

0.185
0.389

17,743,917
0.139

0.346
2,464,489

-
9-11

years
0.072

0.259
21,149,319

0.065
0.246

17,743,917
0.087

0.281
2,464,489

-
12-13

years
0.487

0.500
21,149,319

0.492
0.500

17,743,917
0.519

0.500
2,464,489

-
14
years

0.056
0.230

21,149,319
0.057

0.232
17,743,917

0.062
0.241

2,464,489

-
15
years

0.005
0.068

21,149,319
0.005

0.068
17,743,917

0.006
0.080

2,464,489

-
16-17

years
0.138

0.345
21,149,319

0.142
0.349

17,743,917
0.115

0.318
2,464,489

-
18-19

years
0.052

0.221
21,149,319

0.052
0.222

17,743,917
0.068

0.251
2,464,489
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-
20+

years
0.003

0.053
21,149,319

0.003
0.053

17,743,917
0.004

0.064
2,464,489

E
m
ployer

-
F
oreign

0.018
0.133

21,149,319
0.018

0.132
17,743,917

0.031
0.172

2,464,489

-
M
issing

0.004
0.060

21,149,319
0.003

0.059
17,743,917

0.004
0.066

2,464,489

-
A
ssociation

0.082
0.275

21,149,319
0.083

0.276
17,743,917

0.079
0.270

2,464,489

-
M
unicipality-C

ounty
0.232

0.422
21,149,319

0.232
0.422

17,743,917
0.100

0.300
2,464,489

-
State

0.062
0.242

21,149,319
0.065

0.247
17,743,917

0.103
0.304

2,464,489

-
P
rivate

0.602
0.489

21,149,319
0.598

0.490
17,743,917

0.683
0.465

2,464,489

Industri

-
A
griculture

0.012
0.110

21,149,319
0.011

0.104
17,743,917

0.013
0.114

2,464,489

-
M
anufacturing

0.218
0.413

21,149,319
0.220

0.414
17,743,917

0.213
0.409

2,464,489

-
Supply

0.000
0.000

20,961,236
0.000

0.000
17,575,362

0.000
0.000

2,449,511

-
C
onstruction

0.058
0.233

21,149,319
0.054

0.227
17,743,917

0.072
0.258

2,464,489

-
W
holesale

0.150
0.357

21,149,319
0.149

0.356
17,743,917

0.179
0.383

2,464,489

-
T
ransp

ort
and

C
om
m
unication

0.071
0.256

21,149,319
0.072

0.259
17,743,917

0.110
0.313

2,464,489

-
F
inance

0.126
0.332

21,149,319
0.128

0.334
17,743,917

0.156
0.363

2,464,489

-
P
ublic

sector
0.350

0.477
21,149,319

0.350
0.477

17,743,917
0.246

0.431
2,464,489

-
M
issing

0.015
0.121

21,149,319
0.015

0.123
17,743,917

0.011
0.000

2,464,489

C
ivil

status

-
W
idow

0.010
0.098

21,149,319
0.009

0.094
17,743,917

0.007
0.081

2,464,489

-
D
ivorced

0.080
0.271

21,149,319
0.077

0.266
17,743,917

0.072
0.258

2,464,489

-
M
arried

0.611
0.488

21,149,319
0.620

0.485
17,743,917

0.528
0.499

2,464,489

-
Single

0.001
0.030

21,149,319
0.293

0.455
17,743,917

0.001
0.031

2,464,489
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-
O
ther

0.299
0.458

21,149,319
0.001

0.029
17,743,917

0.393
0.488

2,464,489

N
um
b
er
of
C
hildren

-
A
ged

0-2
0.131

0.364
21,149,319

0.131
0.363

17,743,917
0.155

0.392
2,464,489

-
A
ge
3-6

0.179
0.436

21,149,319
0.183

0.439
17,743,917

0.187
0.445

2,464,489

-
A
ged

7-9
0.138

0.369
21,149,319

0.143
0.374

17,743,917
0.131

0.362
2,464,489

-
A
ged

10-14
0.243

0.512
21,149,319

0.254
0.520

17,743,917
0.212

0.486
2,464,489

-
A
ged

15-17
0.151

0.383
21,149,319

0.158
0.389

17,743,917
0.125

0.353
2,464,489
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T
able

2:
O
L
S
W
a
g
e
R
eg
r
essio

n
E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

R
es.

A
nd
w
orkplace

in
di¤
erent

m
un.

0.1008*
0.1008

0.0154*
0.0002

0.0260*
0.0002

0.0117*
0.0002

R
es.

A
nd
w
orkplace

in
di¤
erent

counties
0.1037*

0.1037
0.0115*

0.0002
0.0692*

0.0002
0.0124*

0.0002

C
ovariates

N
O

N
O

Y
E
S

Y
E
S

F
ixed

e¤
ects

N
O

Y
E
S

N
O

Y
E
S

O
bs.

21,149,319
21,149,319

21,149,319
21,149,319

R
squared

0.0430
0.7484

0.4663
0.7530

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

C
om
m
uting

distance
-
0
km

(reference)
-
0
-
5
km

0.1010*
0.0007

0.0040*
0.0007

0.0666*
0.0005

-0.0001
0.0007

-
5
-
10
km

0.1174*
0.0003

0.0120*
0.0003

0.0610*
0.0002

0.0082**
0.0003

-
10
-
15
km

0.1151*
0.0003

0.0137*
0.0003

0.0438*
0.0002

0.0093*
0.0003

-
15
-
20
km

0.1205*
0.0003

0.0171*
0.0003

0.0399*
0.0003

0.0130*
0.0003

-
20
-
30
km

0.1586*
0.0003

0.0224*
0.0003

0.0553*
0.0002

0.0188*
0.0003

-
30
-
40
km

0.2035*
0.0005

0.0280*
0.0004

0.0709*
0.0004

0.0252*
0.0004

-
40
-
60
km

0.2242*
0.0005

0.0337*
0.0004

0.0764*
0.0004

0.0321*
0.0004

-
>
60
km

0.2324*
0.0005

0.0341*
0.0004

0.0760*
0.0004

0.0335*
0.0004

C
ovariates

N
O

N
O

Y
E
S

Y
E
S

F
ixed

e¤
ects

N
O

Y
E
S

N
O

Y
E
S

O
bs.

21,149,319
21,149,319

21,149,319
21,149,319

R
squared

0.0386
0.7485

0.4630
0.7530

N
otes:

�*�,
and

�**�
indicate

signi�cance
at
one

and
�ve

p
ercent

level,
resp

ectively.
C
ovariates

includes
follow

ing
variab

es:
P
otential

exp
erience,

p
otential

exp
erience

squared,
fem

ale,
dum

m
ies
for

educational
level,

p
osition

in
the

w
orkplace,

typ
e
of
em
ployer

(private,
m
unicipal,

regional
or
state),

industry,
civil

status,
num

b
er
of
children

in
di¤
erent

age
groups,

and
yearly

dum
m
ies.

F
ixed

e¤
ects

include
�xed

e¤
ects

for
residential

m
unicipality,

w
orkplace

m
unicipality

and
individual

�xed
e¤
ects.
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T
able

3:
O
L
S
r
eg
r
essio

n
o
f
t
r
a
n
sit
io
n
s
o
n
w
a
g
es

P
robability

to
m
ake

a
job-to-job

transition
E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

L
og
H
ourly

W
age

0.0072*
0.0002

-0.0516*
0.0004

-0.0539*
0.0003

-0.0511*
0.0004

C
ovariates

N
O

N
O

Y
E
S

Y
E
S

W
orker

�xed
e¤
ect

N
O

Y
E
S

N
O

Y
E
S

O
bs.

17,743,917
17,743,917

17,743,917
17,743,917

R
squared

0.00
0.22

0.04
0.22

P
robability

to
m
ake

a
job-to-job

transition
and

a
residential

m
ove

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

L
og
H
ourly

W
age

-0.0007*
0.0001

-0.0072*
0.0001

-0.0054*
0.0001

-0.0058*
0.0001

C
ovariates

N
O

N
O

Y
E
S

Y
E
S

W
orker

�xed
e¤
ect

N
O

Y
E
S

N
O

Y
E
S

O
bs.

0
0

0
0

R
squared

0.00
0.20

0.01
0.21

N
otes:

�*�,
and

�**�
indicate

signi�cance
at
one

and
�ve

p
ercent

level,
resp

ectively.
C
ovariates

includes
follow

ing
variab

es:
P
otential

exp
erience,

p
otential

exp
erience

squared,
fem

ale,
dum

m
ies
for

educational
level,

p
osition

in
the

w
orkplace,

typ
e
of
em
ployer

(private,
m
unicipal,

regional
or
state),

industry,
civil

status,
num

b
er
of
children

in
di¤
erent

age
groups,

and
yearly

dum
m
ies.

F
ixed

e¤
ects

include
�xed

e¤
ects

for
residential

m
unicipality,

w
orkplace

m
unicipality

and
individual

�xed
e¤
ects.
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T
able

4:
O
L
S
r
eg
r
essio

n
o
f
jo
b
-t
o
-jo
b
t
r
a
n
sit
io
n
o
n
D
ista

n
c
e

P
robability

to
m
ake

a
job-to-job

transition
E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

R
es.

A
nd
w
orkplace

in
di¤
erent

m
un.

0.0324*
0.0002

0.0233*
0.0004

0.0225*
0.0002

0.0206*
0.0004

R
es.

A
nd
w
orkplace

in
di¤
erent

counties
0.0352*

0.0002
0.0201*

0.0004
0.0170*

0.0002
0.0194*

0.0004

C
ovariates

N
O

N
O

Y
E
S

Y
E
S

W
orker

�xed
e¤
ect

N
O

Y
E
S

N
O

Y
E
S

O
bs.

17,743,917
17,743,917

17,743,917
17,743,917

R
squared

0.01
0.22

0.04
0.22

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

C
om
m
uting

distance
-
0
km

(reference)
-
0
-
5
km

0.0178*
0.0007

0.0070*
0.0012

0.0130*
0.0007

0.0050*
0.0012

-
5
-
10
km

0.0290*
0.0003

0.0109*
0.0006

0.0128*
0.0003

0.0086*
0.0006

-
10
-
15
km

0.0311*
0.0003

0.0176*
0.0005

0.0186*
0.0003

0.0151*
0.0005

-
15
-
20
km

0.0330*
0.0003

0.0215*
0.0006

0.0212*
0.0003

0.0189*
0.0006

-
20
-
30
km

0.0468*
0.0003

0.0286*
0.0005

0.0301*
0.0003

0.0259*
0.0005

-
30
-
40
km

0.0674*
0.0004

0.0425*
0.0007

0.0439*
0.0004

0.0394*
0.0007

-
40
-
60
km

0.0831*
0.0005

0.0576*
0.0008

0.0559*
0.0005

0.0539*
0.0008

-
>
60
km

0.1356*
0.0005

0.0973*
0.0007

0.1018*
0.0005

0.0927*
0.0007

C
ovariates

N
O

N
O

Y
E
S

Y
E
S

W
orker

�xed
e¤
ect

N
O

Y
E
S

N
O

Y
E
S

O
bs.

17,743,917
17,743,917

17,743,917
17,743,917

R
squared

0.01
0.22

0.04
0.22

N
otes:

�*�,
and

�**�
indicate

signi�cance
at
one

and
�ve

p
ercent

level,
resp

ectively.
C
ovariates

includes
follow

ing
variab

es:
P
otential

exp
erience,

p
otential

exp
erience

squared,
fem

ale,
dum

m
ies
for

educational
level,

p
osition

in
the

w
orkplace,

typ
e
of
em
ployer

(private,
m
unicipal,

regional
or
state),

industry,
civil

status,
num

b
er
of
children

in
di¤
erent

age
groups,

and
yearly

dum
m
ies.

F
ixed

e¤
ects

include
�xed

e¤
ects

for
residential

m
unicipality,

w
orkplace

m
unicipality

and
individual

�xed
e¤
ects.
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T
able

5:
O
L
S
r
eg
r
essio

n
o
f
jo
b
-t
o
-jo
b
a
n
d
r
esid

en
t
ia
l
t
r
a
n
sit
io
n
o
n
D
ista

n
c
e

P
robability

to
m
ake

a
job-to-job

transition
and

a
residential

m
ove

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

R
es.

A
nd
w
orkplace

in
di¤
erent

m
un.

-0.0008*
0.0001

-0.0013*
0.0001

-0.0011*
0.0001

-0.0014*
0.0001

R
es.

A
nd
w
orkplace

in
di¤
erent

counties
0.0079*

0.0001
0.0040*

0.0001
0.0059*

0.0001
0.0039*

0.0001

C
ovariates

N
O

N
O

Y
E
S

Y
E
S

W
orker

�xed
e¤
ect

N
O

Y
E
S

N
O

Y
E
S

O
bs.

17,743,917
17,743,917

17,743,917
17,743,917

R
squared

0.00
0.20

0.01
0.21

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

C
om
m
uting

distance
-
0
km

(reference)
-
0
-
5
km

0.0001
0.0002

-0.0009*
0.0003

-0.0006*
0.0002

-0.0009*
0.0003

-
5
-
10
km

0.0019*
0.0001

-0.0013*
0.0001

0.0006*
0.0001

-0.0014*
0.0002

-
10
-
15
km

0.0009*
0.0001

-0.0009*
0.0001

0.0002**
0.0001

-0.0010*
0.0001

-
15
-
20
km

0.0000
0.0001

-0.0010*
0.0001

-0.0004*
0.0001

-0.0011*
0.0002

-
20
-
30
km

0.0012*
0.0001

-0.0005*
0.0001

0.0003*
0.0001

-0.0007*
0.0001

-
30
-
40
km

0.0030*
0.0001

0.0004*
0.0002

0.0012*
0.0001

0.0001
0.0002

-
40
-
60
km

0.0049*
0.0001

0.0020*
0.0002

0.0029*
0.0001

0.0017*
0.0002

-
>
60
km

0.0132*
0.0001

0.0101*
0.0002

0.0110*
0.0001

0.0097*
0.0002

C
ovariates

N
O

N
O

Y
E
S

Y
E
S

W
orker

�xed
e¤
ect

N
O

Y
E
S

N
O

Y
E
S

O
bs.

17,743,917
17,743,917

17,743,917
17,743,917

R
squared

0.00
0.20

0.01
0.21

N
otes:

�*�,
and

�**�
indicate

signi�cance
at
one

and
�ve

p
ercent

level,
resp

ectively.
C
ovariates

includes
follow

ing
variab

es:
P
otential

exp
erience,

p
otential

exp
erience

squared,
fem

ale,
dum

m
ies
for

educational
level,

p
osition

in
the

w
orkplace,

typ
e
of
em
ployer

(private,
m
unicipal,

regional
or
state),

industry,
civil

status,
num

b
er
of
children

in
di¤
erent

age
groups,

and
yearly

dum
m
ies.

F
ixed

e¤
ects

include
�xed

e¤
ects

for
residential

m
unicipality,

w
orkplace

m
unicipality

and
individual

�xed
e¤
ects.
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T
able

6:
O
L
S
W
a
g
e
G
r
o
w
t
h
R
eg
r
essio

n
fo
r
Jo
b
-t
o
-Jo

b
m
o
v
er
s

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

E
st.

Std.
E
rr.

C
hange

w
ork

C
ounty

0.0097*
0.0011

0.0012
0.0014

0.0021**
0.0011

0.0061*
0.0014

C
hange

w
ork

C
ounty

to
res.

C
ounty

-0.0434*
0.0008

-0.0200*
0.0009

-0.0372*
0.0008

-0.0207*
0.0009

C
hange

w
ork

county
and

res.
C
ounty

0.0458*
0.0006

0.0044*
0.0008

0.0308*
0.0006

0.0049*
0.0008

C
ovariates

N
O

N
O

Y
E
S

Y
E
S

F
ixed

e¤
ects

N
O

Y
E
S

N
O

Y
E
S

O
bs.

2,464,489
2,464,489

2,464,489
2,464,489

R
squared

0.1848
0.6938

0.2794
0.6963

N
otes:

�*�,
and

�**�
indicate

signi�cance
at
one

and
�ve

p
ercent

level,
resp

ectively.
C
ovariates

includes
follow

ing
variab

es:
P
otential

exp
erience,

p
otential

exp
erience

squared,
fem

ale,
dum

m
ies
for

educational
level,

p
osition

in
the

w
orkplace,

typ
e
of
em
ployer

(private,
m
unicipal,

regional
or
state),

industry,
civil

status,
num

b
er
of
children

in
di¤
erent

age
groups,

and
yearly

dum
m
ies.

F
ixed

e¤
ects

include
�xed

e¤
ects

for
residential

m
unicipality,

w
orkplace

m
unicipality

and
individual

�xed
e¤
ects.
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