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Abstract
We estimate the impact of internal migration on job-match quality

for recent Dutch university and college graduates. We find positive

yet modest wage returns. After controlling for the self-selection of

migrants with an IV approach, this effect is no longer significant for

university graduates and all graduates from peripheral areas. We

also find that, for our alternative job-match measures, where there

is evidence of migrant self-selection, controlling for self-selection

strongly reduces the effect of internal migration on job-match qual-

ity. In some cases, the returns on internal migration are found to be

negative, whichmay signal forcedmigration.
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1 INTRODUCTION

From the economic literature, it is not clear to what extent internal migration leads to a better job, and to what extent

other factors, such as skill levels and other personal characteristics or economic circumstances in the departure and

destination regions, drive the positive association between spatialmobility and financial return that is often found. The

literature on the relation between internal migration and wage returns has considered aspects such as self-selection

(Détang-Dessendre,Drapier,& Jayet, 2004), informationgathering (Herzog,Hofler,&Schlottmann, 1985), and regional

economic circumstances (Smits, 2001) to explain the return to spatial mobility. In our literature review, we show that,

depending on the dominantmechanism, both a positive and a negative relationship between spatialmobility andwages

can occur.Moreover, the diverse empirical approacheswhich are adopted (Herzog, Schlottmann, &Boehm, 1993), may

in their own right lead to different results. Subtle differences in the specific econometric approach and the type of spa-

tial mobility under study, aswell as the nature of the counterfactual could therefore be at the root of these differences.

The paper’s main question is whether finding a job at greater distance pays off: Does internal migration after grad-

uating lead to a better job match or are both internal migration and job match determined by a third factor? This third

factor could be an observable personal characteristic, such as age, gender, or field of study, or an unobservable char-

acteristic, such as ambition or motivation, that influences spatial search effort. When using an ordinary least squares

(OLS) model and controlling for ability and other observed personal and regional characteristics, we find modest pos-

itive wage effects of internal migration. Similarly, we find a positive effect of internal migration on a range of other
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job-match characteristics. Next, we apply an instrumental variable (IV) approach to correct for self-selection. After

instrumenting spatial postgraduate mobility by six different variables, including prestudy spatial mobility, we find that

the general effect of internal migration on wages is no longer significant. With respect to the other job-match indi-

cators, we are able to show that the effect of postgraduate internal migration on the other job-match characteristics

disappears in many cases or becomes negative.

We acknowledge current insights in the regional economic literature in different ways. First, to prevent unknown

migrant heterogeneity from being a crucial factor in the analysis of the return on migration, we analyze a very homo-

geneous group of migrants: recent Dutch college and university graduates. Studying this particular group ensures a

degree of homogeneity regarding the relation between job change and spatial mobility. Our sample is homogeneous

becausealmost all graduateswhocomplete their educationenter the labormarket to seeka returnon their educational

investment. Thedegreeofmobility is the keydifferential,while various individual demographic and study-relatedback-

grounds also play a role. Similar approaches have been employed by Dahl (2002) for the United States and Abreu,

Faggian, andMcCann (2015) for the United Kingdom. Other studies by Gabriel & Schmitz (1995), Yankow (2003), and

Détang-Dessendre et al. (2004) all focus specifically on younger migrants, albeit with various levels of education.

Second, from our literature overview, it appears that one needs to control for differences in abilities and skills

between individual graduates, as well as differences in economic circumstances in departure or destination regions.

Further, one cannot ignore the possibility that individual preferences that are difficult to observe, such as ambition

and motivation, play a role as well. We therefore seek to control for self-selection in our analysis. Alongside entering

observable characteristics,we attempt to control for unobserved characteristics by taking into account any correlation

between the propensity tomigrate and outcome in terms of the jobmatch.

We contribute to the current literature in two respects. First, we analyze the impact of internal migration on the

quality of the jobmatch,which is amuchbroader concept than only thewage rate.Other elements of the contract, such

as hours worked, whether the job is long term, and a good match with the level of education and academic discipline

can be regarded as outcomes of the search process besides salary. We compare the outcomes in terms of wages with

alternative job-matchmeasures. It is possible thatwage rateswill not differmuch between recent graduates across the

country, particularly becauseof the impact of the systemof centralwagebargaining and collective labor agreements on

wages in theNetherlands (Groot, Groot, & Smit, 2014). Therefore, spatial differences in terms of alternative job-match

measures may bemore profound. Moreover, the labor market entry phase is highly dynamic and graduates may weigh

alternative job characteristics differently, as they move from one transient job to another in search of a good match.

For example, temporary work may or may not be sought after as a stepping stone to more permanent employment

(DeGraaf-Zijl, Van den Berg, &Heyma, 2011). Second, we analyze different subgroups of recent graduates in the labor

market. We distinguish between polytechnic or college and university graduates, between males and females and we

single out graduates hailing from the peripheral areas of the Netherlands. Investing in spatial mobility may be more

beneficial for some subgroups than for others.

This paper is organized as follows. In Section 2, we present an overview of the relevant literature. Next, in Sec-

tion 3, we discuss our estimation strategy and present the data and sample statistics. In Section 4, we present our

results regarding the payoff for internal migration in terms of the wage rate, followed by an elaboration on differences

between subgroups in our sample. We also discuss the outcomes for a variety of other job-match measures. Section 5

discusses the findings and themain conclusions.

2 LITERATURE REVIEW: THE RETURN ON SPATIAL MOBILITY

A well-known conclusion from economic analyses of geographic mobility is that migrants move toward regions with

higher income levels (Borjas, Bronars, & Trejo, 1992; Sjaastad, 1962). This phenomenon can, in principle, be explained

by the theory of compensating wage differentials. Workers desire jobs near their residence and dislike commuting or

migrating for jobs. Therefore, in the latter situation, they seek compensation for their discomfort or, more positively

formulated, for their investment in migration. Following this line of thinking, a substantial literature has emerged that
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treats inter-regional migration as a form of spatial job searching. In these studies, a successful outcome is defined not

only in termsof income (or improvements therein) but also, for example, as anescape fromunemployment.Herzoget al.

(1993) survey the literature and find that, generally, migrants tend to avoid regions with relatively high unemployment

rates (Herzog et al., 1993; Pissarides &Wadsworth, 1989). Among others, Büchel and VanHam (2003) and Iammarino

andMarinelli (2015) demonstrate that spatial flexibility reduces the likelihood of being overeducated for one’s job.

An alternative theory, which explains higher wages for themoremobile, is that certain personal characteristics that

influence the likelihood of finding a good job match, such as ability, are correlated with mobility. Human capital theory

predicts that returns on investments in job searching will be higher for the more able: Information processing skills, or

the ability to learn, increase the likelihood of a successful outcome over and above the effect of a larger spatial search

area and the associated increase in opportunities. Higher-skilled individuals showhigher levels of spatialmobility. Her-

zog et al. (1985) distinguish between initial and acquired knowledge, the latter being operationalized as knowledge

resulting from past mobility. Their findings suggest that first-time movers have to exert greater search effort to make

up for their lack of knowledge. Individuals with high human capital do not necessarily possess higher levels of premove

knowledge but are at an advantage when it comes to acquiring, evaluating, and processing premove information. This

situation, combinedwith thehigher returns in destination regions, leads tohigher rates of spatialmobility for thehighly

skilled, since it reduces both the costs of migration, as well as the risks of an inferior outcome. However, the informa-

tional advantage frompriormobility does not always lead to higher returns. For example,Hunt (2004, p. 845) highlights

a group of returning migrants who are identified as a “heterogeneous group of failures and successes” regarding their

labor market outcomes.

Demand-oriented theories, however, predict that if employers in a region have an informational advantage above

those outside the region, they will be able to attract the best local workers in the labor market (Thurow, 1975). Conse-

quently, workers and graduateswho are further down the “labor queue,” because they are less able and thereforemore

expensive to train, are forced to leave the region. This unfavorable status could, in turn, lead to lower rather thanhigher

wages in the destination region. In the literature (e.g., Smits, 2001), this latter group is sometimes referred to as “forced

migrants,” identified by their inferior labor market situation before the move took place or by the inferior outcome of

the move itself. In addition, unobserved constraints on mobility—for example, related to one’s household situation, a

lack of financial means or the opportunity to move, or a preference for staying that outweighs a potentially inferior

labor market outcome—could play a role. For these “constrained migrants” inferior outcomes in terms of job-match

quality could also be observed due to the limited search area.

One potential source of variation in empirical studies is the extent to which they control for self-selection among

potential migrants. Borjas et al. (1992) elaborate on the work of Roy (1951) and develop a model of migration that

serves to explain selection on the basis of the migrants’ skill levels. The authors point out that skilled migrants are

likely to move into regions where the skills premium is high relative to the local mean wage level. Conversely, low-

skilled migrants typically select destination regions where this skills premium is low. The empirical findings suggest

that migrants select destinations that feature a reward structure that matches their skills (or lack thereof). Looking at

international migration, Borjas (1987) shows that self-selection processes are influenced by factors relating to both

the destination area as well as the home region. Hunt andMueller (2004) study cross-border migration with a sample

ofUnited States andCanadianworkers and find border effects in addition to a relationship between skill migration and

returns on those skills in some provinces.

Search effort and skills are difficult to capture in survey data, as are other individual-level effects that are likely to

influence both the tendency to be spatially mobile and the return on this behavior. Given this situation, retrospective

information on, for example, an individual’s income prior to migration has been used in previous studies as a proxy for

these unobservables. Gabriel and Schmitz (1995) find support for the idea of favorable self-selection, in the sense that

prospectivemigrants exhibit higher income levels prior tomigration than comparable nonmigrants do.

In estimating the effect of spatial mobility on wages, researchers can rely on Heckman (1979) selection models

or the somewhat more general treatment effects regression models in controlling for selectivity (Maddala, 1983).

Nakosteen,Westerlund, andZimmer (2008) apply this latter approachwhen attempting to isolate unobservedmigrant

characteristics. They separately consider observable as well as unobservable characteristics for a sample of Swedish
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men and women. They find evidence of self-selection based on unobservables, as well as self-selection on the basis

of premigration income for women, with higher-income women found to be less mobile. Nakosteen and Westerlund

(2004) investigate the return on inter-regional migration for previously employed and unemployed groups in a treat-

ment effects framework and find thatmigration has positive effects on earnings and that there is a negative correlation

between the selection and outcome equations. That is, even though the payoff from migration is positive, those with

a higher propensity to migrate tend to achieve less favorable wage gains. Smits (2001) initially finds positive returns

onmigration for a sample of Dutchmarriedmen andmarriedwomen but, after controlling for self-selection, the effect

is negative for both groups. The author highlights a less favorable labor market situation for the migrants before they

moved. In otherwords, forcedmigration and the ensuing less favorable negotiating position could play a role. Similarly,

Axelsson and Westerlund (1998) study household migration in Sweden and find no postmigration income gains after

correcting for self-selection. The findings of Dostie and Léger (2009), on the other hand, are more in line with Borjas’s

(1987) selection approach, with Canadian physicians with higher earnings potential found to bemore likely tomove to

regions where the returns to the underlying unobservables are higher.

A related strand of literature discusses the accumulation of skilled employees in regions and finds that skilled

regions tend to draw in yetmore individualswith high human capital. Agglomeration effects and the resulting increases

in productivity and wages are put forward as an explanation (Berry & Glaeser, 2005; Faggian &McCann, 2006). Scott

(2010) discusses how human capital accumulates differently in different areas, according to the nature of the skills

involved. Analyzing a sample of young Frenchmigrants, Détang-Dessendre et al. (2004) find that skilledmigrants from

regions with relatively small labor markets positively self-select for migration toward areas with more sizeable labor

markets.

Other contributions point to twomethodological issues that could be behind this diversity in results: the time hori-

zon considered and the selection of appropriate reference groups. Krieg (1997) studies the return onmigration for up

to three years after migration, specifically taking into account whether migrants changed occupations, employers, or

both. Migrants who do not change employers can be thought of as taking a “low-cost migration avenue” (Hunt, 2004,

p. 832). Krieg (1997) notes that not taking these different types of migration properly into account biases the relation-

ship found between migration and payoff. The author finds virtually no evidence for remaining selection effects once

these aspects are included. Yankow (2003) investigates the return on migration over time in a study on migrant ver-

sus nonmigrant job changers. The author finds that, relative to the pay of nonmigratory job changers, the returns for

skilled migratory job changers only became positive after almost two years. Conversely, the author finds immediate

returns for low-skilledworkers changing jobs and locations. Lehmer and Ludsteck (2011) also highlight the importance

of selecting proper reference groups for job changers that only change employer, relative to those who also change

regions. The authors find the highest returns for rural-to-urbanmigrants and for youngmigrants. Returns onmigration

only accrue after a time lag for more highly educated workers.

From this overview, we draw three conclusions. First, there can be great heterogeneity between and within groups

of migrants and nonmigrants. Second, returns on spatial mobility can be either positive or negative, depending on the

self-selection of migrants. Third, to obtain unbiased estimates on returns to spatial mobility, it is important to correct

for self-selection. Taking into account these points in our empirical analyses, we focus on the relatively homogeneous

group of recent Dutch graduates and correct for both observable and unobservable individual characteristics to esti-

mate unbiased returns on spatial mobility. Furthermore, the returns are differentiated by level of study to account

for differences in migratory behavior between these groups and are expressed in improvements in job-match indica-

tors, including higher wages. The inflow of highly able graduates has positive effects on regional development, making

this group highly relevant from a policy perspective (Faggian & McCann, 2006). Regional and individual productivity

is maximized if graduates are able to fully exploit their talents by achieving a good match on the labor market. At the

individual level, spatial mobility is sometimes necessary to escape from a lack of suitable job opportunities, as an infe-

rior match early in the career may have negative longer-term consequences (Brunner & Kuhn, 2014; Waldorf & Yun,

2016). Recent graduates have been found to be particularly spatially mobile, since, following graduation, they seek to

achieve a goodmatch on the labormarket to obtain a high return on their educational investment (Hensen, De Vries, &

Cörvers, 2009; Iammarino &Marinelli, 2015; Venhorst, Van Dijk, & VanWissen, 2011).
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3 DATA AND METHOD

3.1 Sample, job-match and internal migrationmeasures

Sample. In our analysis,weusedatadrawn fromtheResearchCentre for Education and theLaborMarket (ROA) School-

leaver Information System (ROA-SIS) on young graduates from colleges and universities located in the Netherlands.

Each year, a representative cross-section of a new cohort of graduates is surveyed, approximately 18 months after

they have graduated. Extensive information is collected on both the graduates’ educational backgrounds, as well as

their current jobs, including self-employment. The information on the current job includes income, hours worked, con-

tract type, and a variety of other indicators of job-match quality. Data from the 2006 to 2008 cohorts of this annual

survey are used. All universities and most colleges participated in the survey these years, resulting in near-complete

coverage of the Netherlands. The dataset provides a rich set of location variables, which includes the graduates’ pre-

higher education home regions, residential location during their time in higher education and at the timeof survey, next

to job locations, and the location of the higher education institution. All locations are measured at the municipal level,

with distances computed between their centroids. Further, we select only graduates aged between 20 and 30who par-

ticipated in full-time education. These constraints are imposed to obtain a more homogeneous sample. This yields a

sample of approximately 17,600 college graduates and 8,500 university graduates.

Our sample excludes those graduates who were unemployed at the time of the survey. We do not expect this to

affect our results. Administrative data of Statistics Netherlands demonstrates that unemployment was low for these

cohorts, with about 3 percent of the recent graduates receiving social and unemployment benefits (Venhorst, Koster, &

VanDijk, 2013; Venhorst, 2017), which is similar to the figurewe derive from our survey. Furthermore, unemployment

depends strongly on the field of study, for which we control. We also control for time spent in unemployment before

the current job. In addition, our analysis does not include graduates who, at the time of the survey, were still active in

follow-up education, such as an additional master’s program. Participating in follow-up education could be seen as an

additional investment in human capital, for which a return from the labormarket can be expected, although itmay take

some time before these benefitsmaterialize. Thosewho are still enrolled in full-time follow-up programs oftenwork in

low-skilled part-time jobs that do not reflect any attempt at a proper jobmatch. In our analysis, we control for previous

participation in follow-up education by graduates who successfully completed such a program by the time of survey.

From earlier research (Venhorst, VanDijk, & VanWissen, 2010), it is apparent that the propensity tomigrate differs

considerably between university and college graduates and, therefore, we analyze college and university graduates

separately. Table 1 consequently presents sample statistics on endogenous and exogenous variables separately for col-

lege (first set of columns) and university graduates (second set of columns).

Job-MatchQuality.First, we follow the literature by using the natural log of the hourlywage rate as a dependent vari-

able. However, especially for the group of new labormarket entrants studied in this paper, income differences could be

limited. This is not only because these individuals are still at the beginning of their careers, whichmight lead to a higher

prevalence of nonpermanent and mismatched positions, but also a result of central wage bargaining arrangements,

which are common in the Netherlands.

Therefore, alongside the wage rate, we also study the effect of spatial mobility on a wider range of job-match mea-

sures that could also be relevant as elements of a job offer.We do not expect that all aspects of a jobmatch are equally

sought after or important for young starters. In fact, differences in the return on spatial mobility for these various job-

match measures could be indicative of the willingness to move to acquire an improvement in a specific aspect of the

job (Hensen et al., 2009). We investigate whether internal migration increases the likelihood of acquiring a job that

comes with a permanent contract, a job that is full time, and at the corresponding level of education (a vertical match)

and in the appropriate field (a horizontalmatch). To thesemeasures, we add two somewhat subjectivemeasures of job-

match quality. First, we include the respondents’ own assessment of the match between their education and the job

requirements. Respondents were asked whether they felt that their job matched the skills they acquired at college or

university. See Hartog (2000) for a discussion of advantages and drawbacks of respondents’ self-assessments on job-

match indicators. Second, we used the answer to the question “Are you currently looking for another job?” as a very
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general indicator of job match. The first of these is a rather specific measure of the perceived quality of the job match,

whereas the latter could be related to a host of other job- and nonjob-related factors; that is, graduates could be look-

ing at other job options for reasons unrelated to their current job. It is nevertheless of interest to assess the impact of

migration on such amore general indicator of job satisfaction.

Table 1 shows that even though, on average, college graduates earn slightly less than their university counterparts,

they do marginally better in terms of the other objective job-match indicators, with the exception of having a full-time

job. Differences between the groups were smallest for the subjective indicators self-evaluation of job match and not

looking for other work.

Internal Migration is measured looking at the distance between the residential locations during a graduate’s time in

college or university and at the time of survey. The mean distance moved is about 21 km for college graduates and 32

km for university graduates, but both distributions are strongly skewed to the right as they include ample numbers of

nonmovers (0 kmmoved, which is also the median for both groups). The number of nonmovers appears large because

we do not include intra-municipal moves. Due to the set-up of our data, we cannot observe hem, but moreover these

arguably concern moves with a residential rather than a work-related motive, which is found to be an important dis-

tinction (Waldorf & Yun, 2016).We also include squared terms in our analysis.1 Also, internal migration is measured as

if it was a single move from study to the location at the time of survey.

3.2 Econometric approach, instrumental variables and other control variables

Econometric Approach. In previous studies on the relationship between migration and the resulting payoff, a number of

different econometric strategies have been applied to correct for endogeneity between themigration decision and the

resulting labor market match. The key issue in these types of analyses is that individuals do not randomly enter into

migration and nonmigration trajectories. Rather, those individuals that stand to gain the most from such a move are

more likely to migrate. Critically, the characteristics that drive this mechanism may be invisible to the researcher. In

this paper, we therefore apply an IV approach. A standardOLS outcome equation can be thought of as having the form

Yi = Xi𝛽 + 𝛿Mi + 𝜀i ,

where the parameter 𝛿 measures the effect of migration (measured by the variableMi) on outcome variable Yi (in the

context of this paper, either the wage rate or an alternative job-match indicator), given a set of observed controls Xi.

Crucially, if endogeneity is an issue, the parameter 𝛿will be biased, since it captures not only the effect ofmigration but

also the unobserved characteristics of those who are mobile. For example, if migration is positively correlated with

the propensity to realize a favorable job match for reasons that are unobserved or not included in the model (and

hence, with 𝜀i), parameter 𝛿 is biased upward. We thus apply a set of instruments for Mi, denoted Zi, which includes

all of the variables in Xi as well as a number of additional variables excluded from the outcome equation, using IV with

heteroscedasticity-robust standard errors (Baum, Schaffer, & Stillman, 2007).We aim tomeasure the effect of internal

migration not only on wages, but also on a variety of other job-match indicators, measured as dichotomous variables.

In these instances, we apply linear probability models (LPMs) rather than probit or logit models. There are clear dis-

advantages associated with LPMs. Most importantly, their range is not constrained to the [0,1] interval. However, this

approach provides a uniform framework to assess the strength and relevance of our instruments.2

Instrumental Variables (IV). Previous research finds that those who have been spatially mobile in the past are more

likely tomove again (DaVanzo &Morisson, 1981). A past migrant has previously incurred the cost of moving and, addi-

tionally, in the case of a returning migrant, has existing knowledge of the destination region. In this spirit, we propose

1 We also ran our models using the distance between college (or university) and the location of the job at time of survey as a measure of spatial mobility. Next

to this, we ran our analyses using relative rather than absolute distance as the main explanatory variable, in order to take interactions between the region of

departure and the propensity tomove into account. The results, which are qualitatively similar, are available upon request.

2 We also ran IV probit versions of our models for alternative job match measures. The results are qualitatively the same. Only in a marginal number of cases

do our LPMmodels predict probabilities outside the [0,1] bracket, leaving us unconcerned about bias resulting from this choice. Due to space limitations, these

results are available upon request.
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the following six IVs: a dummy indicatingwhether a graduate lived in the central economic region of theNetherlands at

age16, the distance between the residential location at age16 and the study location (and its square), a dummy indicat-

ing whether the graduate has at least one parent born outside the Netherlands, and the commuting distance during a

graduate’s time in college or university (and its square). These instruments, by measuring various dimensions of (expo-

sure to) the degree of spatial mobility before and during graduate-level studies, capture unobservable characteristics

that may influence spatial search effort, such as ambition or motivation. Theoretically, living in the opportunity-rich

core region at age 16 could affect later search behavior both positively (greater awareness of possibilities) as well as

negatively (these possibilities are available nearby). Having a foreign-born parent could lower the psychological costs

of being spatially mobile. Spatial mobility before the onset of study is measured as the distance between a student’s

home region (residential area at age 16) and the study location. Defining the home region in this manner, rather than

using the region of birth, for example, better reflects the theoretical decisionmaking and spatial information gathering

framework that underlies this variable (Newbold, 2001). Relations with the area of birth could have weakened over

time, whereas the degree of spatial awareness is likely to be fairly high by the age of sixteen. Themean distancemoved

before the onset of studies is 40 km for college graduates and 63 km for university graduates. Not everyone moves

towards their college or university town. We therefore also include commuting distance as an instrumental variable.

This instrument is operationalized as the distance between the residential location at the time of study, and the college

or university location.

As we exclude them from the outcome equations, these IVs are required to be unrelated to the job-match element

being studied in the outcome equations.We formally test whether this requirement is satisfied for the six instruments,

using the Hansen J statistics. In some cases, one of the variables does not meet this requirement and is consequently

also added to the outcome equation. Table A1 in Appendix A includes the results for the Hansen tests on the exclusion

restrictions, along with the weak and underidentification tests (Kleibergen-Paap). Table A1 shows that the resulting

specifications satisfy these tests; that is, the selected variables are rightly excluded from the outcome equation while,

at the same time, strongly identifying a propensity for mobility.

Other Control Variables. Our earlier review of the literature suggested a number of potentially relevant explanatory

and control variables. These includemeasures of human capital, controls for regional economic circumstances and the

transition between education and the labor market, and demographic characteristics. Some of these controls could be

considered as endogenous to labor market outcomes. Commuting behavior and selection of a field of study serve as

prime examples. However, in the context of this study, we are not concerned with identification of causal effects for

these variables, as they enter as mere controls. Below, we briefly discuss the exogenous variables that, on this basis,

are included in our analysis.

First, we are interested in the effect of ability in a broad sense, since, from the literature, it is clear that human

capital factors could be the driving force behind spatial mobility and job-match quality. We therefore include dum-

mies for graduation grades to control for academic ability. Venhorst et al. (2010) demonstrate that graduates with

higher final grades are not necessarily more mobile. For some fields of study, a labor queue model appears to reflect

the observed patterns, with the better graduates achieving good local matches while others have to move elsewhere.

This phenomenon also relates to the apparent instances of “forced spatial mobility” found in some of the studies dis-

cussed earlier.

Furthermore, given that our sample is made up of new entrants to the labor market it may be useful to control

for other factors that enhance human capital, such as managerial experience (within student societies), internships

(included only for university graduates, since virtually all college graduates serve in internships), and relevant work

experience or experience abroad, since these could be valued by employers when selecting young employees.We also

control for time spent completing the college or university program, as amore general measure of skill.

Second, it is essential to control for the opportunities and constraints present in the working region, since these

alter the negotiation balance between employers and job seekers. From Cörvers, Hensen, and Bongaerts (2009), we

conclude that these labor market indicators could be sensibly entered at the level of the NUTS 2 working regions.

These regional variables are entered with a one-year lag and are assumed as a given for individual graduates. They

are entered for the NUTS 2 region (i.e., province) of the current job and are intended to capture the effects of
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amenities and general economic and labormarket circumstances on spatialmobility and job-match quality. Our regres-

sion analyses include four different exogenous regional variables. First, we enter (inmillions) the number of suitable jobs

measured as workers in higher and scientific jobs in a region’s active labor force. Second, we enter the mean housing

value as a measure of the region’s relative cost of living, operationalized by taking the average value, at the NUTS 2

level, of family homes as a percentage of the national average. The result is a variable with values generally close to

zero, with positive values indicating that house prices in that region are relatively high. Third, the regional economic

growth rate (REGG) is included, again relative to the national growth rate. This results in a variable with a zero mean

and positive values for regions with above-average development. Fourth, the regional unemployment rate among grad-

uates, Ui,t, calculated specifically for recent college and university graduates, is entered in the model as a measure of

prevailing labor market conditions, based upon the work of Van der Klaauw and Van Vuuren (2010). Using the ROA-

SIS dataset, we compute Ui,t as the percentage of college or university graduates within the labor force but looking

for work.

We control for commuting distance (and its square) between the place of residence at the time of survey and the

location of the job. The mean commuting distance is about 18 km for college graduates and 23 km for university grad-

uates, respectively.

We also control for the length of the period between the time of graduation and the time of the survey (in months).

Although graduates are surveyed approximately 18months after graduation, there is some variation.Within a gradua-

tion cohort, which spans a year, some receive their diploma relatively early and some later. As a result, some graduates

start the job-matching process earlier than others do, with the possible consequence of finding a better match, possi-

bly through greater mobility. Further, we control for the time spent in unemployment during this period. Graduates in

our sample spent about 5 (college graduates) to 8 percent (university graduates) of the time between graduation and

survey in unemployment.Wewould expect relatively longer waiting times to lead to both a lower reservation wage as

well as an increase in the likelihood of moving. Finally, we introduce dummy variables for the year of observation, the

study field and the region in which the degree was obtained.

4 RESULTS

4.1 Wage equation

In this section, we discuss the estimation results for the impact of geographic mobility on the hourly wage rate, con-

trolling for various characteristics and the endogeneity of migration. Table 2 shows anOLSmodel (first set of columns)

that does not take into account endogeneity and the IV outcome equation (second set of columns), for the total sam-

ple of college graduates. Similarly, in Table 3,we report the results for university graduates,which are discussed further

down. In Table 4,weprovide anoverviewof all estimates, including the results for the relevant exogeneity tests. The full

IV specifications also feature two first-stage equations, one for distance moved and one for distance moved squared.

For reasons of conciseness these first-stage equations are reported and discussed in Appendix B.

The top row in Table 2 shows the results for the main variables of interest: distance moved from study to current resi-

dence, and its square. The coefficients showstrikingly different results between theOLSmodel and the IV regression. In

the OLS model, we find significant effects, suggesting a second-degree polynomial with a peak at a distance of around

154 km. At this peak, the wage return to migration amounts to 1.4 percent. Recalling that the mean distance moved

is around 21 km for college graduates, the effect could thus be regarded as modest but positive. However, in our IV

setup, we find that the effect of postgraduate internal migration on wages is insignificant; that is, after both selection

and the effect of the other covariates are controlled for, migration has no effect on the wage rate of college graduates.

We cannot reject the exogeneity of internal migration, however (Table 4).

The other estimated coefficients in the college wage equation are very similar in both outcomemodels.Wage rates

are found to be higher for commuters (up to a distance of 177 km), males, thosewith above-average grades, thosewith

experience as amember of a student board, and thosewith relevant work experience. In addition, wages are higher for
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TABLE 2 Estimation results (college graduates): OLS and IVmodels of ln(HourlyWage)

OLS IV

ln(HourlyWage) ln(HourlyWage)

College total College total

b SE Sig b SE Sig

Spatial mobility

Dist (km) res loc study – time of
quest/1,000

0.181 0.089 ** −0.018 0.230

Dist (km) res loc study – time of
quest/1,000 sq

−0.586 0.335 * 0.020 0.719

Dist (km) commute/1,000 1.003 0.126 *** 1.005 0.126 ***

Dist (km) commute/1,000 sq −2.833 0.653 *** −2.919 0.663 ***

Demographics

Gender: female (0), male (1) 0.062 0.005 *** 0.062 0.005 ***

Age at time of quest 0.043 0.024 * 0.043 0.024 *

Age at time of quest sq/100 −0.055 0.049 −0.054 0.049

Foreign born EU 0.005 0.019 0.001 0.019

Foreign born non-EU 0.019 0.016 0.016 0.016

Human capital

Low grade [6.7> −0.031 0.006 *** −0.031 0.006 ***

High grade [8.10] 0.017 0.005 *** 0.018 0.005 ***

Study duration inmonths/100 0.024 0.018 0.024 0.018

Relevant work exp 0.007 0.004 * 0.007 0.004 *

Management exp 0.009 0.005 * 0.010 0.005 **

Study abroad 0.002 0.008 0.003 0.008

Internship abroad −0.011 0.005 ** −0.009 0.006 *

Follow-up education 0.003 0.007 0.004 0.007

Transition study – job

Duration time grad – quest in
months/100

0.393 0.064 *** 0.404 0.065 ***

Rel waiting time in unemployment −0.170 0.019 *** −0.168 0.019 ***

Regional economic characteristics

# suitable jobs dest t – 1 (/1,000,000) 0.112 0.017 *** 0.113 0.018 ***

Mean housing value dest t – 1
(/100,000)

0.005 0.002 ** 0.005 0.002 **

Reg econ growth rate dest t – 1 (%) 0.001 0.002 0.001 0.002

Reg unempl rate grads dest t – 1 (%) −0.002 0.002 −0.003 0.002

Dummies: year of observation, field of
study, home region, study region

Year 2007 0.024 0.005 *** 0.024 0.005 ***

Year 2008 0.036 0.007 *** 0.036 0.007 ***

Agriculture −0.054 0.012 *** −0.053 0.012 ***

Teaching −0.015 0.007 ** −0.015 0.007 *

Engineering −0.011 0.007 −0.010 0.007

Economics −0.022 0.006 *** −0.023 0.006 ***

(Continues)
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TABLE 2 (Continued)

OLS IV

ln(HourlyWage) ln(HourlyWage)

College total College total

b SE Sig b SE Sig

Health care 0.073 0.007 *** 0.074 0.008 ***

Study region North −0.023 0.008 *** −0.020 0.009 **

Study region East −0.026 0.006 *** −0.025 0.006 ***

Study region South −0.029 0.006 *** −0.028 0.006 ***

constant 1.684 0.307 *** 1.685 0.306 ***

N 17,698 17,698

R2 0.073 0.073

Adj. R2 0.072 0.071

F 39.045 39.599

*P< 0.1, **P< 0.05, ***P< 0.01.

those working in larger labor markets and more expensive regions. This latter result is interesting as Venhorst et al.

(2011) demonstrate that housing cost is relevant in destination choice, in particular for college graduates. However,

wage rates are negatively affected by an internship abroad, perhaps because graduates find it more difficult to reac-

quaint themselves with the Dutch labor market. An alternative possibility is that foreign experience is not valued by

employers to the extent that this group of graduates anticipated. Completing a follow-up education program does not

have a significant effect on wages. This could be because, given the source of the data used, these additional programs

were generally only completed shortly before the survey and it takesmore time to reap the benefits of this investment.

Wages are also found to be lower for those with a longer time spent in unemployment before finding a job and for

graduates in the fields of agriculture, economics, and teaching (relative to the reference category of graduates in the

behavioral sciences).

Table 3 shows the corresponding results for university graduates. In the OLS model, we find again evidence for a

second-order polynomial with a peak at around 162 km. At this peak, the coefficients translate to a wage return to

migration of about 4 percent. Again, considering that themeanmigration distance is around 32 km for university grad-

uates, many graduateswill not attain this level of return.Migration is not significant in the IV setup of ourmodel, which

is the preferred specification, since the exogeneity of spatial mobility is rejected (Table 4). That is, the positive effect of

spatial mobility on wage rates found in the OLS specification is driven by issues of selection rather than being a direct

effect of spatial mobility as such.

The effects of our control variables on wages are partly similar to those found for college graduates. One notable

difference is that, next to stronger effects of relevant work experience and experience in student boards, internships

abroad now have a positive effect, as do internships in general (an aspect not considered with college students, who

virtually all undergo an internship). Another difference with college graduates is that we now find a negative effect of

study duration on income.We also find a 4.4 percent positive premium for non-EU foreigners.We find no effect of the

relative housing cost, but, in linewith the results for college graduates, university graduatewages are higher in regions

withmany job opportunities.

4.2 Differentiation by gender, location of institution and alternative job-match indicators

In this section, we take a closer look at the differences in wage premium for geographic mobility between men and

women by running our analysis separately for these groups.We then explore the returns onmobility in terms of other

job-match aspects rather thanwages.
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TABLE 3 Estimation results (university graduates): OLS and IVmodels of ln(HourlyWage)

OLS IV

ln(HourlyWage) ln(HourlyWage)

University total University total

b SE Sig b SE Sig

Spatial mobility

Dist (km) res loc study – time of
quest/1,000

0.480 0.085 *** 0.261 0.270

Dist (km) res loc study – time of
quest/1,000 sq

−1.477 0.319 *** −0.578 0.811

Dist (km) commute/1,000 0.900 0.116 *** 0.911 0.116 ***

Dist (km) commute/1,000 sq −2.713 0.525 *** −2.915 0.543 ***

Demographics

Gender: female (0), male (1) 0.035 0.005 *** 0.035 0.005 ***

Age at time of quest 0.087 0.036 ** 0.088 0.036 **

Age at time of quest sq/100 −0.133 0.067 ** −0.135 0.067 **

Foreign born EU −0.006 0.017 −0.007 0.017

Foreign born non-EU 0.044 0.021 ** 0.044 0.021 **

Human capital

Low grade [6.7> −0.024 0.008 *** −0.024 0.008 ***

High grade [8.10] 0.024 0.005 *** 0.024 0.005 ***

Study duration inmonths/100 −0.026 0.010 *** −0.026 0.010 ***

Internship 0.027 0.005 *** 0.027 0.005 ***

Relevant work exp 0.038 0.004 *** 0.038 0.004 ***

Management exp 0.019 0.004 *** 0.020 0.005 ***

Study abroad −0.005 0.006 −0.005 0.006

Internship abroad 0.014 0.006 ** 0.013 0.006 **

Follow-up education −0.007 0.008 −0.007 0.008

Transition study – job

Duration time grad – quest in
months/100

0.330 0.058 *** 0.337 0.059 ***

Rel waiting time in unemployment −0.203 0.017 *** −0.204 0.017 ***

Regional economic characteristics

# suitable jobs dest t – 1
(/1,000,000)

0.196 0.023 *** 0.199 0.023 ***

Mean housing value dest t – 1
(/100,000)

0.003 0.003 0.003 0.003

Reg econ growth rate dest t – 1 (%) −0.005 0.004 −0.005 0.004

Reg unempl rate grads dest t – 1
(%)

−0.001 0.002 −0.001 0.002

Dummies: year of observation, field
of study, home region, study
region

Year 2007 0.021 0.005 *** 0.021 0.005 ***

Year 2008 0.027 0.007 *** 0.027 0.007 ***

Agriculture −0.050 0.024 ** −0.049 0.024 **

Engineering −0.014 0.007 * −0.012 0.007 *

(Continues)
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TABLE 3 (Continued)

OLS IV

ln(HourlyWage) ln(HourlyWage)

University total University total

b SE Sig b SE Sig

Economics 0.059 0.007 *** 0.060 0.007 ***

Health care 0.070 0.009 *** 0.073 0.010 ***

Arts, language & culture −0.083 0.009 *** −0.083 0.009 ***

Law 0.019 0.009 ** 0.018 0.009 **

Natural Sciences −0.003 0.010 −0.002 0.010

Study region North −0.006 0.014 −0.001 0.017

Study region East 0.005 0.023 0.008 0.024

Study region South 0.001 0.006 0.003 0.007

Constant 1.132 0.470 * 1.120 0.469 *

N 8,550 8,550

R2 0.161 0.160

Adj. R2 0.157 0.156

F 39.707 39.470

*P< 0.1, **P< 0.05, ***P< 0.01.

We analyze the relationship between spatial mobility and wage rate separately for men and women, since the

broader literature on labor market participation suggests that labor supply decisions differ between men and women.

Earlier work on the spatial mobility of Dutch graduates (Venhorst et al., 2010, 2011) shows that women have a higher

propensity to be mobile than male graduates, especially in considering a move from peripheral areas toward the core

region of the Netherlands. Faggian, McCann, and Sheppard (2007) suggest that women have to accept higher levels of

spatial mobility to compensate for adverse circumstances in local labor markets. In this light, we would expect to see

higher returns on spatial mobility for women than for men. Similarly, we look specifically at graduates who completed

their degree programs in the less dense north, east and southern parts of the Netherlands. These graduates will need

to bemoremigratory if they wish to reach the denser agglomerated areas.We also ran a robustness check to estimate

the impact of foreign graduates in our sample. The results did not change when excluding these graduates from our

sample.

We furthermore analyze alternative job-match measures using the full college and university graduate samples.

These are measured using dummy variables indicating whether the described quality pertains to the current job (vari-

able equals one) or not (variable equals zero). Table 4 presents a summary of the results, restricting our discussion to

the main coefficients of interest.3 In the last columns, we also report exogeneity tests (𝜒2, with df = 2) for migration

where the zero hypothesis is that migration is indeed exogenous to the job quality indicator under study.

We start our discussionwith the college graduates, as reported in the upper portion of Table 4. The first row repeats

the result from Table 2 and shows the effect of mobility on wages for the complete sample of college graduates. Below

this, the results of individual estimations for college graduates by gender are shown.Wefindnoeffects of spatialmobil-

ity on wages in the OLS specifications for women and only a marginally significant and modest positive effect for men.

We find no statistically significant effects for either group in the IV specifications. We could not reject the exogeneity

of migration for female andmale college graduates, however.

We find significant effects gained from migration for both female and male university graduates in the OLS

specifications, suggesting modest returns given the second-order polynomials with peaks at about 183 and 149 km,

3 Themodels discussed in this section include the same controls as themodels for wage rates in section 4.1. The full estimates are available upon request.
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respectively. We find no significant effect of migration on wages for both female and male graduates in the IV spec-

ifications. For female university graduates, we reject exogeneity, and therefore the IV is the preferred specification

(𝜒2 = 7.223; df = 2; P = 0.027). For male university graduates, exogeneity could not be rejected, however (𝜒2 = 1.255;

df = 2; P = 0.534). We therefore find very little support for our earlier conjecture that returns to migration ought

to be higher for female graduates. We find no effect for female college graduates, and the effect we find for female

university graduates appears to be driven by self-selection issues.

Graduating from institutions located in themore peripheral areas of theNetherlands leads to a greater necessity of

spatial mobility. This is reflected in the OLS results, where we find modest positive wage returns to migration for both

college and university graduates. Exogeneity of migration is rejected however. In our IV setup, we find no significant

effect of migration, suggesting that the wage returns onmigration for graduates from the peripheral areas is driven by

self-selection.

We now turn to the alternative job-match measures for college graduates. We find very mixed patterns for

this group, although the overarching conclusion appears to be that, for most measures considered, we find either

no effect of spatial mobility, or evidence for a negative relationship. The exception to this rule is the likelihood

of finding a job commensurate with one’s education level (vertical match), where we find a marginally significant

linear positive effect. The impact of spatial mobility on obtaining a full-time job is positive over a distance up to

around 167 km. However, this result is rejected in favor of the insignificant outcome in the IV setup. We find a

marginally significant negative effect of spatial mobility on the probability of a college graduate reporting hav-

ing a permanent contract. In the naïve LPM’s, we find no significant effect of spatial mobility on horizontal match

and both subjective evaluations. However, all latter three naïve LPM specifications are rejected in favor of the

IV versions, where we find negative effects of spatial mobility on these job-match measures with lows around

124–191 km.

At first sight, the picture that emerges for these other job-match aspects appears clearer for university graduates.

With the exception of horizontal match, in the naïve LPMs, the estimated coefficients for the relationships between

spatial mobility and the proposed alternative outcomes are generally significant and indicate the existence of second-

order polynomials with peaks between 108 and 158 km. In the IV setup, most of these positive effects are reduced

to insignificance, but three out of five of these IV specifications are rejected, since the exogeneity of spatial mobil-

ity cannot be rejected. Overall, university graduates seem to improve their chances of finding full time employment

as well as jobs leading to favorable subjective evaluations by being spatially mobile (up to a point). As with the col-

lege graduates, we find a positive effect of spatial mobility on the likelihood of finding work that matches the field of

study (vertical match), although the evidence is much stronger for university graduates. There is no effect on find-

ing a permanent position (IV setup is preferred), nor is there an effect on the likelihood of obtaining a horizontal

match.

5 DISCUSSION AND CONCLUSIONS

We have studied the relationship between internal migration and job-match quality for a sample of recent graduates

in the Netherlands. The inflow of graduates is often considered an important asset in achieving regional growth. Such

benefits are more likely to materialize when these graduates are able to achieve a successful match on the regional

labormarket such that they can fully exploit the investment in their human capital. Examining this specific group allows

us to abstract from the confounding issues that have been noted in the literature, such as the relation between job-

to-job mobility and internal migration, and their effects on job-match quality. At the same time, we aim to add to the

literature by examining a number of additional job-match indicators alongside the more commonplace hourly wage

rate. In our analysis, we include a rich variety of observed human capital indicators and control for unobserved per-

sonal characteristics that may introduce endogeneity into the relationship between internal migration and job-match

quality.

Our primary OLS analysis of mobility and wages showed that migration of recent graduates within the Nether-

lands has the anticipated significant positive effect on wages, a finding in line with many other studies. The
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effects are however modest in economic sense. In addition, a number of observable human capital indicators plus

regional circumstances such as prevailing labor market conditions have strong and consistent effects on wage

rates.

However, after controlling for self-selection, using an IV approach, we find that the positive effects of engag-

ing in greater internal migration on hourly wage rates are no longer significant for college and university gradu-

ates. Whereas economic theory predicts positive returns on migration, our results seem to indicate that in par-

ticular for university graduates a variety of personal traits is key to achieving this benefit—and not the move

as such.

We further analyze this relationship for men and women separately. Here we find (modest) positive returns to

internal migration for male college and university graduates but no effect of migration for female graduates. These

results are not in line with our expectations, since for female graduates, migration is often regarded as a means

to deal with adverse circumstances in local labor markets. Likewise, we also find no causal effect of migration

on the hourly wage rate for graduates from peripheral institutions. This group could be considered as being rela-

tively disadvantaged as well, in terms of access to larger agglomerations, but our IV results indicate that the wage

returns to migration observed in simple OLS regressions are not due to the move itself but rather to selection on

(un-)observables.

Wealso analyzed the relationship between internalmigration and anumber of alternative job-match indicators that

relate to objective characteristics of the job. These include the length of the contract, the number of hoursworked, and

horizontal and vertical matching. Furthermore, we studied the outcomes on two more subjective evaluations of the

match between education and the job.

The evidence on these alternative job-match indicators is slightly more mixed than for wages. We again find that,

when endogeneity plays a role, controlling for selectivity through IVs generally reduces the observed returns on spatial

mobility: initial positive effects become insignificant and initially insignificant effects become negative and significant.

We find evidence that, for college graduates, some aspects of job matches (i.e., the subjective job-match measures

and having a permanent contract and a good horizontal match) are affected negatively by migration: those that do not

move far do better. This could indicate evidence of a role of local matching, forced mobility or mobility for reasons

considered superior to these particular match outcomes. The exception to this rule is the likelihood of finding a job at

college degree level (vertical match). For university graduates, we do find positive effects of migration on the likelihood

ofworking full-time, achieving a vertical match and giving positive subjective evaluations of the quality of the job-match.

Conversely, there is no effect of spatial mobility on the likelihood of finding a horizontal match and a job on a permanent

contract for university graduates.

In terms of policy, this study concludes that generic labormarketmeasures, especially in less opportunity-rich labor

markets, are likely to be of limited efficacy. Specific groups of graduates might fail to find a local match and are there-

fore forced tomove to other regionswith, at least initially, a poormatch as a consequence. This appears tomost notably

affect college graduates, especially in terms of permanent contracts, jobs in the right field, and general job satisfac-

tion. Targeting labor market information for this group could prove fruitful. However, themore able and perhaps more

intrinsically motivated tend to find their way, regardless of circumstances. Second, policy makers in peripheral regions

who offer limited opportunities for graduates from local institutions of higher education may be worried that the high

returns achievable through migration are indicative of wide structural problems in their own labor markets. However,

as this study demonstrates, these returns on migration are either modest, or do not generally result from the move as

such. Higher education institutions and regional policy makers could try to prevent these moves by retaining the most

able recent graduates by offering them attractive jobs in the region. However, this approach may not, per se, lead to

higher general national or international income, since those policies can come at the cost of other regions (Bertrand-

Cloodt, Cörvers, & Heijke, 2016).

A fruitful avenue for further research could be to include household and partner characteristics, as well as char-

acteristics that are not directly related to labor market entry. These could serve to explain some of the unobserved

constraints on spatial mobility or provide rationales other than improving labormarket or career perspective for inter-

nal migration.
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APPENDIX B: FIRST-STAGE ESTIMATION RESULTS

The IV first stage provides some insight into what drives spatial mobility among college and university graduates.

In Table B1, we report the first-stage estimations for the full college and university samples, IV models for ln(Hourly

Wages). Each IV specification has two first-stage equations: one for the endogenous variable distancemoved (km) res loc

study – time of quest/1,000, and one for distance moved (km) res loc study – time of quest/1,000 squared. In this appendix,

webrieflydiscuss these first stages, even though someof the coefficients should be, broadly speaking, viewed as partial

correlates and not as causal factors.

Distance moved appears U shaped in commuting distance for university graduates: as commuting distance

increases, distancemovedfirst decreases up to a commute of about 64 kmand then increases.Wefind very little differ-

ences according to demographic factors. Also, the results according to graduation grade aremixed; the best university

graduates appear to bemoremobile, but the reverse holds for the college graduates. Across the board, distancemoved

is positively related to having studied abroad, having completed an internship abroad and a follow up education pro-

gram (college only). It is also positively related to the time between graduation and survey as well the relative time

spent as unemployed before findingwork. College and university graduatesmove further in order to reach destination

regions with many job opportunities and relatively higher growth rates (only college graduates). In particular college

graduates who move far do so in the direction of more expensive regions, with lower unemployment rates. We find

some differences in distancemoved for graduates fromdifferent disciplines, relative to the graduates in behavioral sci-

ences. Likewise, graduates having completed their programs in the peripheral areas in the Netherlands move further

than those in the central regionWest.

The final group of variables is our proposed instruments. They have been excluded from the outcome equations.We

find positive effects on distance moved from having grown up in the central region West. Strongly significant effects

are found for prestudymobility: for college and university graduates this amounts to an inverse U shapewith a peak at

around 177 and 181 km moved, respectively. Having parents who were not born in the Netherlands is not related to

distancemoved. Having commuted to the location of one’s degree program is however: the relation is U shaped, with a

low at around 72 km for college graduates and 78 km for university graduates.
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