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Commuting Between Border Regions in The Netherlands,
Germany and Belgium: An Explanatory Model
Lourens Broersma, Arjen Edzes and Jouke van Dijk

Department of Economic Geography, University of Groningen, Groningen, Netherlands

ABSTRACT
Border regions are often not very well connected to the national
urban and economic centres and hence perform less well in terms
of GDP per capita and unemployment. Cross-border commuting
might be a way to improve the economic performance of border
regions. This study explores the impact of a set of socio-economic,
infrastructural or cultural explanatory variables that drive cross-
border commuting in the Dutch-German-Belgium border regions
for all outgoing commuters but also by gender, education and
age. We found that cross-border commuting is a small-scale
phenomenon, but the flows largely respond in the theoretically
expected way to regional economic differences. Higher wages in
the living region go together with lower cross-border
outcommuting. More unemployment in the living region will
make international outcommuting rise. Bordering regions with
higher scores on the EU regional competitiveness index give
lower international outcommuting. Quality of infrastructure does
not show significant results. If the language on both sides of the
border is the same, this gives more cross-border outcommuting.
Males, medium educated and elderly workers show very similar
outcomes as the model for all commuters, while cross border
commuting of females and higher educates is hardly influenced
by differences in the regional economic situation.

1. Introduction

According to EU-figures, EU border regions cover 40% of EU territory, account for 30% of
the EU population and produce 30% of the EU GDP. In spite of this economic importance,
border regions are within their countries often peripheral regions with lower economic
growth in terms of GDP and employment and suffer from higher levels of unemployment
(EC 2017). The study of cross-border labor markets and cross-border commuting becomes
more and more important since increasing efforts are undertaken by the European Com-
mission and the OECD to boost economic growth, integration and cohesion in border
regions (OECD 2013; EC 2017).
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The policy reasoning is clear. The economic performance of border regions can be
improved by means of more cross-border interaction between regions on both sides of
the border in order to generate more economies of scale and agglomeration benefits
(Möller et al. 2018; Lundquist and Tripple 2013). In that respect a high degree of cross-
border labor mobility is desirable to help employment adjust favorably to changing
demand conditions, to boost innovation and economic growth and to stimulate regional
integration (Haas and Osland 2014; OECD 2013). For achieving more cooperation and
integration, economic growth and prosperity, cross-border cooperation has been the
domain of EU Interreg funding since 1990. For the current period 2014–2020 the EU
invests almost 6 billion euro in cross-border programmes. An inefficient allocation of
labor resources may negatively affect the longer-term employment level and growth
rate of potential economic output and, in the short run, limit the pace at which an
economy grows. Therefore, the free movement of labor between countries still constitutes
one of the central principles of the EU and is an important component of the completion
of the single market (EC 2017).

Despite the efforts, cross-border commuting is still a small phenomenon. Some studies
conclude that cross-border immobility is more common than cross-border mobility
(Buch, Schmidt, and Niebuhr 2009; Nerb et al. 2009; Bouwens 2004; Van Houtum and
van der Velde 2004). Borders are persistent obstacles that are affected by cross-border
issues, such as language differences and accessibility, lack of information, differences in
tax and social security systems and insufficient acceptance of qualifications (Edzes, van
Dijk, and Venhorst 2018; EC 2017; Nerb et al. 2009). However, empirical evidence is
scarce and little is known about the actual influence of cross-border obstacles on hindering
commuting (Edzes, van Dijk, and Venhorst 2018). As the European Commission (EC
2017) concluded herself, collecting data and evidence on border obstacles is the first
necessary step towards resolving this lack of evidence, but since then only limited
resources have been invested in collecting and analyzing information on border difficulties
and complexities.

In this study we use a unique data set of cross-border commuting flows from border
regions for all workers, but also for specific groups of workers, like by gender, education
and age. A model is constructed for cross-border commuting for Dutch, German and
Belgium border regions over the period 2006–2013. Also this dataset has its limitations:
we can only study outgoing commuting from the border region of living to the country
of working. However, this dataset allows us to test whether or not cross-border commuting
flows can be explained by economic factors like wages and unemployment or that other
factors dominate. The main hypothesis is that competitive regions with higher wages
and lower unemployment show lower cross-border out-commuting rates than less com-
petitive regions with higher unemployment and lower wages, taking also into account
other explanatory variables reflecting obstacles like language, accessibility and differences
in institutions. We estimate this model for all commuters, but also for specific groups of
commuters by gender, education and age.

In the next section we will first discuss the theoretical and empirical perspectives of
cross-border commuting and in Section 3 we present the model we use to explain
cross-border commuting. Section 4 describes the data on cross-border commuting that
we have used and presents descriptive statistics of cross-border commuting flows
between the three countries we analyse. Section 5 presents and discusses the estimation
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results. Cross-border commuting can be explained by (i) the regional wage rate, (ii) the
regional unemployment rate, (iii) the level of competitiveness, (iv) the share of highways
as accessibility measure, and (v) a common language dummy for border regions between
different countries. Finally, Section 6 presents the conclusions and policy implications
from our analysis.

2. Theoretical and Empirical Background

According to the official EU definition, a cross-border commuter is anyone who works in
one member state, but lives in another member state from which he or she starts and
returns in principle on a daily basis, but at least once a week.1 Cross-border labor
market mobility differs from other forms of mobility, such as migration, because it
takes place at regular (daily, at most weekly) intervals. At the beginning of such an interval
the commuter moves towards his or her job in another country, while at the end of that
interval the commuter returns to the home country. The area of living and working can be
called a catchment area: the smallest possible area within which inhabitants have access to
both living facilities and jobs (Gerber 2012; Hanson and Pratt 1988). Because of the coinci-
dence of both a temporal and a spatial perspective, the notion of region and regional labor
markets becomes important. The limited distance that someone can travel within a certain
amount of time determines in essence the size of a regional labor market (Lundquist and
Tripple 2013) and thus also the potential options for cross-border commuting. Due to lack
of suitable data, cross-border commuting studies usually analyse cross-border commuter
flows between a limited number of countries. These studies do show that these flows are
usually small and there are only substantial flows for regions in a limited number of EU
countries in the western and central part of Europe.

Boekema (2000) and Van Dijk and Zanen (1998, 2000) for the German-Dutch case,
state that a cross-border labor market can only flourish in case of a structured, systematic
way in which information is gathered and exchanged, which currently is still not the case.
Bouwens (2004) and Knotter (2014a) describe the history of cross-border labor in the
mining districts in the Dutch-Belgian-German borderland around Aachen and Liège
that cross-border mobility varied considerably over time diminished sharply after the
1970s due to a conscious policy of regionalization of mining labor markets with the
aim of binding the local labor force to the region.

When it comes to the functioning of cross-border labor markets and the determinants
of cross-border commuting, we can distinguish different theoretical frameworks. (Edzes,
van Dijk, and Venhorst 2018). In the simple neo-classical approaches cross-border com-
muting is driven by differences in economic factors like differences in wages and job
opportunities on both sides of the border. More sophisticated theories take into account
the multidimensional nature of borders, which lead to alternative explanations ranging
from economic geographic models of uneven development between regions and the con-
sequent development of push–pull factors in the labor market to post-structural obser-
vations of “mental thresholds” (Knotter 2014b). These models can include both rational
and emotional explanatory frameworks (homo economicus versus homo socialis)
(Jacob, Munford, and Rice 2019; Chilla and Heugel 2019; Huber and Nowotny 2013;
Spierings and Van der Velde 2013, 2008; Van Houtum and van der Velde 2004). The
homo economicus is driven by opportunities to maximize productivity and wages as
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postulated in rational choice approaches and the Human Capital Theory (Van Houtum
and van der Velde 2004; Becker 1964). Spierings and Van der Velde (2013, 2008) intro-
duce the concept of “bandwidth of unfamiliarity” to understand the lack of mobility.
Unlike rational choice approaches, barriers are considered endogenous: job seekers and
entrepreneurs themselves raise the obstacles. Instead of wages and opportunity-driven
job seekers, people might just focus on communities where they feel at home and that
have common value patterns. See also Klatt (2014).

Area-based factors emphasize the characteristics of the region that stimulate or hinder,
that is to say, push and pull cross-border movements. Besides economic factors like
regional differences in wages and unemployment on both sides of the border, also
factors like physical constraints, infrastructure and transport, rules and regulations, insti-
tutions and so on are of importance (Chilla and Heugel 2019; Lundquist and Tripple 2013;
OECD 2013; Nerb et al. 2009). The better the conditions in terms of e.g. good accessibility
and language similarity, the easier commuting and the more integrated regions will be.
Topaloglou et al. (2005) set up a typology of regions on the basis of which the level of inte-
gration is determined and found that simply on the bases of a common language the
Dutch-Belgium border is more integrated than for instance the Dutch-German border.

For this study a unique data set of cross-border commuting flows between the Nether-
lands and the neighboring countries Belgium and Germany is available for which we know
the NUTS-2 border-region where they live and the country where they are working.
Besides aggregated flows for all workers we can also distinguish between specific groups
of workers by gender, education and age. The data are available over the period 2006–
2013. Because we only have aggregated data we will use an area-based approach in
which the flows will be related to characteristics of the region. Based on the foregoing
theoretical approaches we will use economic variables, like wages and unemployment,
but also take into account the aspects of accessibility and familiarity.

Standard neo-classical theory predicts that the higher wages being paid in a region are,
the lower the need to search for jobs across the border (Van Houtum and van der Velde
2004). Hence, more workers living close to the border between two countries will look for
a job across the border if the wage in the own region is relatively low (Rupert and Wasmer
2009). Gottholmseder and Theurl (2007) analyse commuting flows of the Austrian region
of Vorarlberg to neighboring countries of Switzerland, Germany and Liechtenstein. Buch,
Schmidt, and Niebuhr (2009) study commuting between Danish and German border
regions, while Mathä and Wintr (2009) analyse commuting of Luxemburg to and from
border regions in neighboring countries Germany, Belgium and France. Chilla and
Heugel (2019) study the driving forces in cross-border commuting in the Alpine
Macro-region. Heinz and Ward-Warmedinger (2006) and Slusarciuc (2015) study and
review studies on cross-border migration and commuting in a wider EU perspective.
All these studies show that wages are an important explanatory variable for commuting.
Also variables as partnership, age, children, employment sector, open mindedness, dis-
tance to nearest border, commuting time and language differences are sometimes men-
tioned as being relevant. Weterings (2015) and Marlet, Oumer, and Van Woerkens
(2014) show for The Netherlands, Germany and Belgium that chances on a job greatly
improve once barriers at the border would be lifted. Based on an analysis of commuting
behavior between Belgium, France, Germany and Luxembourg between 1996 and 2003,
Mathä and Wintr (2009) indeed found that that higher (relative) wages attract incoming
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commuters while higher unemployment led to more outgoing commuting. Neo-classical
and human capital theory also predict that when unemployment is high in the border
region of a country, more job searchers will be looking for job opportunities across the
border (Nerb et al. 2009).

Besides variables like wages and unemployment also the economic strength of a region,
i.e. the more competitive a region is compared to neighboring regions, the more attractive
this region will become for both workers and firms (OECD 2013). More competitiveness
means more opportunities for firms to make profits and thus create jobs in that region for
workers who earn higher wages (Lundquist and Tripple 2013).

Accessibility or connectivity is crucial for cross-border commuting (Lundquist and
Tripple 2013) because better accessible regions are more attractive for commuters
because it reduces travel time. As an indicator we take the length and quality of the infra-
structure in border regions. More motorways in the border region make it easier for poss-
ible cross-border commuters to arrive at the border and move to their job in a neighboring
country. A better local infrastructure implies more cross-border commuters (Nielsen and
Hovgesen 2008).

Because communication between workers is important it is likely that a common
language between bordering regions of two neighboring countries means that commuting
will be higher than when the language is different (Bartz and Fuchs-Schündeln 2012; Man-
tegazzi, McCann, and Venhorst 2019). Even though different languages are less of a
problem in border regions than in non-border regions, it does still mean a barrier for
cross-border commuters. Therefore, we hypothesize that cross-border commuting will
be higher in case of a common language (Bartz and Fuchs-Schündeln 2012; Mathä and
Wintr 2009).

We also tried to get a hold of house prices in these border regions that could act as
explanatory variable for cross-border commuting. Low house prices in a border region
of one country may stimulate people living in a neighboring country, with higher house
prices, to emigrate to this other country, where houses are cheaper, while they still hold
their job in the original country. Unfortunately, we could not find similarly defined
house prices for all border regions of our three countries, so this variable was discarded.

Based on the theoretical approaches and the empirical studies mentioned above and
taking into account the specific nature of the aggregated commuting flows that are avail-
able for our analysis, we have limited choice with regard to the set of explanatory variables.
Therefore, in our empirical model we test four area-based economic characteristics that
are considered to be important in the literature on the explanation of cross-border com-
muting: wages, unemployment, competitiveness and infrastructure of the region. We use
language similarity as important determinant reflecting familiarity. In addition to that we
use a set of regional dummies to cover other relevant issues, like institutional differences
etc.

Gerber (2012) argues in a study about cross-border commuting in the Benelux that
besides regional economic differences on both sides of the border, insight into the psycho-
social barriers at the individual level are of importance for understanding cross-border
commuting flows. Lin, Allan, and Cui (2015) conclude in their review of the commuting
literature that commuting patterns differ substantially by individual characteristics like
gender, education and age. It is a general finding in the literature that women commute
less and over a shorter distance than men (Jacob, Munford, and Rice 2019). One reason
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is that women are still the primary care giver for children and secondary income earners in
a household. Psychological explanations seem relevant. Roberts, Hodgson, and Dolan
(2011) find for instance that commuting has an important detrimental effect on the
psychological health of women, but not of men. Women’s greater sensitivity to higher
commuting time seems to be a result of their larger responsibility for day-to-day house-
hold tasks, including childcare and housework. Also women are more likely to use
public transport and non-motorized transport, particularly walking (Miralles-Guasch,
Martínez Melo, and Marquet 2016; Crane 2007), which of course limits their range to
work further away. Therefore, women’s willingness or ability to trade-off longer commutes
against other aspects of job characteristics like higher wages, seems to be more restricted
(Jacob, Munford, and Rice 2019). Cristaldi (2005) concludes from her detailed study of
gendered commuting patterns in Italy that Local Labor Systems for men and women
greatly differ. Women are not only “constrained” within given physical spaces (smaller
than men), but obliged to make the best of the limited work opportunities available in
that limited space. Because it is likely that the average commuting distance for cross-
border commuting is larger than for domestic commuting, we expect that the explanatory
power of the economic variables will be much larger for males than for females.

Besides for males we expect also that higher educated will show higher cross border
commuting rates. It is well-known that lower educated and elderly may face higher
levels of unemployment. This may make their need higher to search for a job on the
other side of the border. On the other hand, lower educated and elderly workers may
find it more difficult to find work in another country, because they are less flexible than
young and higher educated workers. Schwanen, Dieleman, and Dijst (2001) show that
the relationship between age and distance traveled is weak. Levinson (1998) found that
middle-aged commuters have longer commutes than younger and older commuters.
The foregoing suggests that the response to the explanatory variables we use in our
model might differ by gender, education and age. Therefore, besides estimating the
model for the total flow of commuters, we will also estimate the model for cross-border
commuting flows by gender, education and age-group of the commuters.

3. A Model of Cross-Border Commuting

Cross-border commuter flows comprise of workers living in one country (living country),
but work in another, neighboring, country (working country). We focus on commuting
between border regions, but our data set only contains information of outgoing commut-
ing form the border-region where the commuter lives. With regard to the work destination
we only know the country of working but not the region in which one works. So, our
analysis is limited to outgoing commuting from the border region of living to the
country of working. This lack of information about the working regions also limits the
choice of explanatory variables. This implies that in our empirical model we explain the
flow of cross-boundary commuters who live in a NUTS-2 border region during period
t, i.e. from point in time t-1 through t, but work somewhere in a neighboring country.
This commuter flow is taken as share of the total number of workers living in this
border region at time t-1. In this way the size of the region will not matter when we
look at cross-border commuting. The same approach will be used when the model is esti-
mated for separate groups by gender, education and age. Male commuters in a border
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region will then be divided by the (lagged) male employed labor force living in that region.
Other types of commuting rates are defined accordingly. The dependent variable of our
model will hence be:

Yi,j,k,t

Ei,j,t−1
(1)

where Yijkt is the flow of commuters living in a NUTS-2 border region i of country j, but
working in the neighboring country k during period t, i.e. between points in time t-1 and t.
This flow Yijkt is taken relative to Eijt−1, which is the stock of the total employed labor force
living in region i of country j at the start of period t, which effectively is the end of time t-1.
This share of commuter flows is available for all bordering NUTS-2 regions of the Nether-
lands, Germany and Belgium for 2006–2013.

As far as explanatory variables for (1) are concerned, we will only use state variables
referring to the situation at the start of period t, i.e. ultimo t-1. The theoretically relevant
variables are based on the various commuting studies mentioned earlier. Due to lack of
suitable regional data, our empirical analysis can only be based on a limited number of
variables. Therefore, in our empirical model we employ four area-based economic charac-
teristics to explain cross-border commuting: wages, unemployment, competitiveness and
infrastructure of the region and use language similarity as important determinant reflect-
ing familiarity. In addition to that we use a set of regional dummies to cover other relevant
issues, like institutional differences.

We use the real wage rate, based on the standard neo-classical theory that the higher
wages are being paid in a region and the larger the difference with the wages on the
other side of the border, the lower the need to search for jobs across the border.

Regional data on real wages are only available at a NUTS-1 level and not at the NUTS-2
level for which we have commuting flows. We therefore have no other option than to use
the real hourly wage rate, w/h, per NUTS-1 regionm of country j as this was unavailable at
NUTS-2 levels. Here w represents real wages, i.e. nominal wages corrected for inflation,
and h refers to the number of hours worked. These wage rates refer to time t-1. As a con-
sequence, for all NUTS-2 border regions i that build a NUTS-1 area m, we assume the
same wage rate as in the whole NUTS-1 area. In our analysis, (real) wages per hour
worked per NUTS-2 border region are then:

wi,j,t−1

hi,j,t−1
(2)

The variable defined in (2) reflects differences in the real wage between the regions where
the commuters live. This variable captures differences in the wage level between regions,
but also partly reflects institutional differences between countries.

Second, a related variable makes a comparison between wage rates in the directly bor-
dering regions on both sides of the border, thus reflecting more directly the wage differ-
entials between these border regions. This variable consists of the wage in a NUTS-1
region m of a home country j on one side of the border and the wage rate in a directly
bordering NUTS-1 region m of neighboring country k, where j≠k. Again, all NUTS-2
border regions i that build a NUTS-1 area m, have a similar wage rate as the one in the
NUTS-1 area. The larger the difference between the wage rates in two neighboring
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regions will be, the larger the cross-border commuting between these two regions is. This
second wage variable is defined as:

wi,j,t−1/hi,j,t−1

wi,k,t−1/hi,k,t−1
(3)

Third, neo-classical and human capital theory also predict that when unemployment is
high in the border region of a country, more job searchers will be looking for job oppor-
tunities across the border. Therefore, we take unemployed job searchers living in border
region i of country j, as a share of the total labor force living in region i of country j, as
our explanatory variable for the cross-border commuting rate:

ui,j,t−1

lfi,j,t−1
(4)

where u/lf is the share of unemployed living in NUTS-2 border region i of country j in the
NUTS-2 labor force living in NUTS-2 region i of country j both at t-1. We assume that a
higher unemployment rate in the living region will increase the likelihood of commuting
across the border for work.

Fourth, we include a variable reflecting the competitiveness of a region. We expect that
higher competitiveness of a region lowers cross-border commuting from that region. The
competitiveness index, compit, is defined between 0 and 100, where 0 refers to no and 100
to complete competitiveness in period t of region i, where regions refer to all NUTS-2
regions in the EU. The competitiveness index is a composite index based on eleven
pillars with the objective of describing different dimensions of the level of competitiveness.
The pillars are designed to capture short- as well as long-term capabilities of the region.
They are classified into three major groups: (1) key basic drivers of an economy are
measured by the pillars Institutions, Macro-economic stability, Infrastructure, Health
and Quality of Primary & Secondary Education (2) factors for the advancement of com-
petitiveness: Higher Education/ Training and Lifelong Learning, Labor Market Efficiency
and Market Size (3) key drivers for regional improvement: Technological Readiness,
Business Sophistication and Innovation. (for further details see: Annoni and Kozovska
2010). The first year of regional competitiveness, compit refers to the year 2010, whereas
the first observation of our other variables refers to 2006. We approximate these
missing years, 2006–2009, for each region by the average competitiveness index over all
available years 2010–2013 for that region.

Fifth, accessibility or connectivity is crucial for cross-border commuting. As an indi-
cator we take the length and quality of the infrastructure in border regions, i.e. the
share of highways in the border region land surface. More highways in the border
region make it easier to work in a neighboring country. Of course, accessibility on both
sides of the border are of importance. As mentioned before, we know the region where
the commuter lives, but we do not know the working region, so we only know the
working country. However, we do know that most cross-border commuters work in the
region just across their living, border, region. Therefore, we use the quality of infrastruc-
ture in the border region that lies exactly opposite to this living region as indicator for the
quality of the infrastructure in the working region. Accessibility, i.e. the quality of the
regional infrastructure in cross-border regions is operationalized as the share of highways
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the land surface of the border region, or:

hwi,j,t−1

landi,j,t−1
(5)

where hw refers to the length of highways in NUTS-2 region i of respectively the living
country j and the opposite working region in country k. We assume a width (in both direc-
tions, including idle stretches of land on both sides of the highway) of 1 kilometre. The
variable land refers to the total land surface of the NUTS-2 border region under consider-
ation. So hw/land is the share of the NUTS-2 land surface that is used for highways. Again,
i refers to the border region in country j or country k and the timing is at the end of time t-
1. Several other variables have been considered, like travel time to the nearest border.
However, that variable turned out to perform less well, because of the interaction with
the language variable.

Finally, we have a variable that indicates a common language between bordering
regions of two neighboring countries. We hypothesize that cross-border commuting
will be higher in case of a common language. The similarity of the Dutch and Flemish
languages gives rise to a dummy variable, Dlang,i, that is unity for all NUTS-2 regions of
the Netherlands that border Belgium and all Dutch speaking NUTS-2 regions in
Belgium that border the Netherlands. For all other border regions between our countries
the languages differ so in that case this dummy is zero.

Because not all potentially relevant explanatory variables will be captured by these six
variables, we will also include a set of dummy variables for each separate NUTS-2 border
region in each of our three countries. We get: (i) five dummies for each Dutch NUTS-2
border region with Germany, (ii) four dummies for each German NUTS-2 border
region with the Netherlands, (iii) three dummies for each Dutch NUTS-2 border region
with Belgium, (iv) five dummies for each Belgian NUTS-2 border region with the Nether-
lands. These four sets of dummies might also pick up institutional differences at the
country-level if the estimates within regions are similar and systematically differ from
the other groups. In total we have 19 regions. We will use the Dutch province of
Noord-Brabant as reference region in our estimation of cross-border commuting. Further-
more, the Dutch province of Groningen had so many missing data that its dummy could
effectively be left out. So, we end up with 17 regional dummy variables. Finally, year
dummies were added to our model, for each year of the period 2006–2013.

Summarizing, our dependent variable is the flow of cross-border commuters living in a
NUTS-2 border region i of country j and working in neighboring country k during period
t, i.e. between points in time t-1 and t, divided by the employed labor force living in this
border region at the end of time t-1. Apart from the overall commuting rate, we can also
estimate the model for commuting rates by gender (male/female), education (low/
medium/high) and age group (15-44/45+) for each region. This means that we can identify
both numerator (commuting) and denominator (employment) in (1) for each of these
types. The six explanatory variables refer to states instead of flows, so they are all based
on the situation at the end of time t-1. Since real wage rates as explanation for cross-
border commuting are only available at NUTS-1 regions, we assume that this wage rate
also holds for all NUTS-2 regions that together build this NUTS-1 region. The other expla-
natory variables are available at NUTS-2 levels. Finally, our model has dummy variables
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for each NUTS-2 bordering region in each of our three countries and a dummy giving
unity when a common language in the border regions of different countries is spoken.
One might criticize the above choice for explanatory variable as being crude. The thing
is that we need variables for all three countries’ NUTS-2 regions for at least 2006–2013.
That limits our choice of suitable explanatory variables to those presented so far. Our
explanatory model of cross-border commuting will therefore be:

Yi,j,k,t

Ei,j,t−1
= wi,j,t−1

hi,j,t−1

( )a wi,j,t−1/hi,j,t−1

wi,k,t−1/hi,k,t−1

( )b ui,j,t−1

lfi,j,t−1

( )g

compdi,j
hwi,j,t−1

landi,j,t−1

( )s hwi,k,t−1

landi,k,t−1

( )u

× Dr
lang, i,j

∏
i

D
wi,j

i,j

(6)

In log-linear form our model becomes

log
Yi,j,k,t

Ei,j,t−1

( )
= r+ a log

wi,j,t−1

hi,j,t−1

( )
+ b log

wi,j,t−1/hi,j,t−1

wi,k,t−1/hi,k,t−1

( )
+ g log

ui,j,t−1

lfi,j,t−1

( )

+ dcompi,j + s log
hwi,j,t−1

landi,j,t−1

( )
+ u log

hwi,k,t−1

landi,k,t−1

( )
+ rDlang,i,j

+
∑
i

wi,jDi,j (7)

4. Data and Description of Cross-Border Commuting

The dependent variable in our model is cross-border commuting flows at the NUTS-2
level for the bordering regions shown in Figure 1. Table 1 shows the numbers of cross-
border commuters according to our data. It shows that for each of our three countries
most commuters do indeed live in the NUTS-2 border regions. Table 1 shows that
between 2006 and 2013, there were on average 19 thousand workers, living anywhere in
the Netherlands, who commuted to Germany and 14 thousand to Belgium. In NUTS-2
border regions with Germany there were 16 thousand commuters to Germany and in
NUTS-2 border regions with Belgium there were 12 thousand. So, considering only
border regions does indeed capture most of the cross-border commuters.

The average number of cross-border commuters towards the Netherlands from
Germany between 2006 and 2013 was 44 thousand. Of these 44 thousand some 33 thou-
sand lived in Germany’s NUTS-2 border regions with the Netherlands. Cross-border com-
muters living in Belgium who worked in the Netherlands in that period amounted to 37
thousand, of whom 32 thousand lived in Belgian NUTS-2 border regions with the Nether-
lands. So, most cross-border commuters do indeed live near the border. Table 1 also points
to another typical phenomenon, which is that the number of commuters living in border
regions of both neighboring countries of the Netherlands, but working in the Netherlands,
are two to three times larger than commuters living in Dutch border regions who work in
either Germany or Belgium.

Table 2 shows commuting from the living NUTS-2 border regions to the neighboring
working country for the Netherlands and Germany. Again, these figures show that
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commuting flows from Dutch NUTS-2 border regions towards Germany are substantially
lower than the opposite flow. The Dutch NUTS-2 border regions with Germany are, from
North to South: Groningen, Drenthe, Overijssel, Gelderland and Limburg. The NUTS-2

Figure 1. NUTS-2 Border Regions for the Netherlands and Germany and for the Netherlands and
Belgium (Dutch NUTS-2 Region Limburg Borders Both). Source: Eurostat.

Table 1. Average Annual Cross-Border Commuters Between the Netherlands and its Two Neighboring
Countries for 2006–2013 from Official Statistics (× 1000).

Country of work

Netherlands Germany Belgium

Country of living
Netherlands country 19 14
NUTS-2 border area 16 12
Germany country 44
NUTS-2 border area 33
Belgium country 37

NUTS-2 border area 32

Source: Statistics Netherlands and Eurostat.
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border regions in Germany with the Netherlands are from North to South: Weser-Ems,
Münster, Düsseldorf and Köln. See Figure 1 for the location of the regions. Only the Neth-
erlands’ most southern province of Limburg has relatively many commuters to Germany,
reaching almost 10 thousand persons, or 1.7% of the average employed labor force living
in Limburg between 2006 and 2013. Cross-border commuting shares of other Dutch
border-provinces are much lower, around 0.3–0.4% of the respective employed labor
forces. The share of commuters from German NUTS-2 regions towards the Netherlands
is only slightly larger.

Next we move to Dutch commuters towards Belgium and vice versa. Table 3 shows
commuters living in Dutch NUTS-2 border regions with Belgium, i.e. from West to
East, in Zeeland, Noord-Brabant and Limburg. This latter province also borders
Germany and there we saw that commuters going from Limburg to a job in Germany
was relatively high (Table 2). However, the flow from Limburg to Belgium is much
lower. The reverse commuter flow is about persons living in Belgian NUTS-2 border
regions with the Netherlands, i.e. from West to East, living in West-Vlaanderen, Oost-
Vlaanderen, Antwerpen, Belgian Limburg and Liège, but holding a job in the Netherlands.
See Figure 1 for the location of the regions. Also note that many Belgian border regions
have Dutch as language. This makes it easier for Belgian and Dutch workers to work at
the other side of the border, except for Liège, where the official language is French.

Table 2. Cross-Border Commuting of Dutch and German Border Regions, Averages 2006–2013.
persons (×1000) Share of employed labor force (%)

Cross-border commuting from Dutch border regions to Germany
Groningen 0.8 0.2
Drenthe 1.0 0.5
Overijssel 2.1 0.4
Gelderland 2.7 0.3
Limburg 9.3 1.7
Netherlands 18.7 0.2
Cross-border commuting from German border regions to the Netherlands
Weser-Ems 9.2 0.8
Münster 7.0 0.5
Düsseldorf 10.3 0.4
Köln 6.0 0.3
Germany 44.0 0.1

Source: Statistics Netherlands and Eurostat.

Table 3. Cross-Border Commuting of Dutch and Belgian Border Regions, Averages 2006–2013.
persons (×1000) Share of employed labor force (%)

Cross-border commuting from Dutch border regions to Belgium
Zeeland 3.9 2.1
Noord-Brabant 4.7 0.4
Limburg (Dutch) 3.1 0.6
Netherlands 14.3 0.2
Cross-border commuting from Belgian border regions to the Netherlands
West-Vlaanderen 0.8 0.1
Oost-Vlaanderen 2.2 0.4
Antwerpen 9.1 1.3
Limburg (Belgian) 19.3 5.7
Liège 1.2 0.1
Belgium 37.1 0.8

Source: Statistics Netherlands and Eurostat.
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Figure 2 shows for each region the annual commuting rates for each border region over
the period 2006–2013. Although there is some variation in the time pattern over regions,
for most regions the pattern is ratter similar with the highest commuting region in the
beginning, lower rates in the middle of the period and raising afterwards. Like in Table
3 cross-border commuters have been particularly large for the Belgian NUTS-2 region
of Limburg (BE22) to the Netherlands for all years. More than 5% of the employed
labor force living in Belgian Limburg in those years held a job in the Netherlands. The
reverse flow of commuters from Dutch border regions towards Belgium (NL34, NL33,
NL42B) is much smaller. Only the share of employed persons living in the Dutch
NUTS-2 region of Zeeland (NL34) that commute towards a job in Belgium (most likely
to Antwerp, with its harbor activities) is large, with 2% of the employed labor force
living in Zeeland. The share of persons living in Dutch Limburg, holding a job in
Belgium is now relatively small with only 0.6% (NL42B), while this share was almost
2% for commuters living in Dutch Limburg and holding a job in Germany (NL42D).
So, people living in Dutch Limburg preferably work in Germany, probably because of
the abundance of jobs in the nearby Ruhr area. There are much less jobs in the Belgian
region of Limburg (BE33) that lies on the other side of the Dutch province of Limburg.
This may also explain the high commuting rate from this Belgian Limburg (BE22)
towards the Netherlands and causes more competition in the Dutch province of
Limburg that might explain the high commuting in this province towards Germany.
The relatively low commuting rates from the Belgian region of Liège (BE33) might be
due to the French language that is spoken there, which is an additional barrier that
makes commuting to and from the Netherlands more difficult.

As a final descriptive statistics we present detailed statistics of the commuter rates by
gender, education and age for each border region in Table A1 in the Appendix. It is

Figure 2. Annual Rates of Cross-Border Commuting Between NUTS-2 Border Regions in the Nether-
lands and its Two Neighboring Countries for 2006–2013 (%).
BE25=West-Vlaanderen, BE23=Oost-Vlaanderen, BE21=Antwerpen, BE22=Belgian Limburg, BE33=Liège, DE94=Weser-
Ems, DEA3=Münster, DEA1=Düsseldorf, DEA2=Köln, NL11=Groningen, NL13=Drenthe, NL21=Overijssel, NL22=Gelderland,
NL=42D = Limburg, bordering Germany, NL34=Zeeland, NL33=Noord-Brabant, NL42B = Limburg, bordering Belgium.
Source: Eurostat and Statistics Netherlands.
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clear that commuting rates for males are substantially higher than for females for all
regions. The difference is most outspoken for the outflow from the Dutch border
regions. The commuting rates by education level show a lot of variety. Overall, the com-
muting rates of higher educated seem to be a bit higher, while medium educated show
lower commuting rates. Also by age groups there is substantial variation by region, but
less than by gender and education. Within regions the variation between age groups is
limited.

5. Estimation Results

This section presents and discusses the estimation results of the model explaining the rate
of cross-border commuting in (6) between 2006 and 2013. Table 4 presents the OLS esti-
mation results of the models of the commuting share for all workers and of the commuting
shares by gender, education and age group.

For the overall cross-border commuting rate, in the first column, we find that a 1%-
point rise in the log of real hourly wages in the living region (NUTS-1) will lead to a
fall in the log of the cross-border outcommuting rate of some 26%-points. So, in line
with expectations a higher wage rate in the living region gives that less workers living
there want to go abroad for work. In addition to the wage level in the living region, we
included also a wage variable reflecting the wage differentials between the living
border region in one country and the opposite border region in the neighboring
country. The results show that a 1%-point rise in wage differences gives a 13%-
point higher outflow of cross-border commuters moving from the low wage to the
high wage border region.

The estimation results in Table 4 also show that a 1%-point rise in the regional unem-
ployment rate will raise regional outcommuting by 0.6%-points. This implies that in line
with our expectations, more unemployed in a border region will raise cross-border out-
commuting, since a rise in unemployment will enlarge the search-for-work area to
regions with more prosperous job opportunities.

A 1%-point rise in the region’s index of competitiveness will make cross-border out-
commuting from that region fall by 6%-points. As expected, the more competitive a
(border) region is, the more attractive this region will become for both firms and
workers to operate in. More competitiveness thus means, first, more opportunities
for firms to make profits and create jobs and, second, for workers to find a job and
to earn higher wages and there are hence less incentives to look for work across the
border. Theoretically we expected that better accessibility between border regions will
go together with higher outcommuting flows. However, although the quality of infra-
structure, i.e. the share of highways in either the border regions of the living
country or in the opposite border regions of the working country, show the expected
positive sign, the coefficients are not significant at conventional levels. Several other
variables have been considered to reflect accessibility, like travel time to the nearest
border. We first used the distance between (the centre of) a NUTS-2 border region
in the living country and (the centre of) the opposite working country. Notice that
we do not know in which working region the cross-border commuter works, so we
take the entire country. Second, we used the travel time in minutes (by car) to get
from (the centre of) a border region in the living country and (the centre of) the
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Table 4. Estimation Results (OLS) of Model (7) for Cross-Border Outcommuting from NUTS-2 Border Regions of Living to the Country of Working, 2006–2013.

Total Gender Education Age group

Male Female Low Medium High 15–44 45+

Intercept 28.2*** (4.54) 19.8*** (2.76) 12.3 (1.04) 20.5 (1.45) 28.7*** (3.02) 3.06 (0.35) 19.6*** (2.76) 23.4*** (2.66)

log
wm,j,t−1

hm,j,t−1

( )
−26.1***(−3.56) −19.9** (−2.28) −6.96 (−0.45) −25.3 (−1.32) −20.4* (−1.82) −5.23 (−0.47) −20.3** (−2.26) −28.9*** (−2.64)

log
wm,j,t−1

hm,j,t−1

( )
/ log

wm,k,t−1

hm,k,t−1

( )
12.7** (2.02) 10.7 (1.41) −1.19 (−0.08) 16.0 (0.89) 2.11 (0.22) 4.92 (0.50) 11.3 (1.42) 19.2* (1.94)

log
ui,j,t−1

lfi,j,t−1

( )
0.58*** (3.39) 0.68*** (3.48) 0.30 (0.99) 1.53*** (4.52) 0.41 (1.55) 0.16 (0.65) 0.37* (1.88) 0.89*** (3.65)

Competitiveness index −6.26** (−1.97) −8.28** (−2.27) 4.20 (0.74) −11.4* (−1.84) −3.40 (−0.70) 0.50 (0.11) −7.53** (−2.09) −7.77* (−1.74)

log
hwi,j,t−1

landi,j,t−1

( )
0.91 (1.46) 0.49 (0.69) 1.19 (1.09) −0.36 (−0.27) 1.73* (1.81) −0.01 (−0.01) 0.96 (1.35) 0.48 (0.55)

log
hwi,k,t−1

landi,k,t−1

( )
0.15 (0.69) −0.05 (−0.21) −0.42 (−1.13) 0.15 (0.34) −0.55* (−1.66) −0.21 (−0.71) −0.41* (−1.69) −0.02 (−0.08)

Common language dummy 2.09*** (4.72) 2.29*** (4.22) 1.01 (1.09) 2.82** (2.41) 1.62** (2.40) 1.58*** (2.34) 2.00*** (3.58) 2.62*** (4.05)
Regional dummies
DAntwerpen 0.35 (1.27) 0.10 (0.31) 0.99* (1.76) −0.68 (−1.03) 1.13*** (2.68) 0.48 (1.22) 0.47 (1.45) −0.05 (−0.12)
DLimburg (B) 0.54 (1.50) 0.08 (0.19) 1.49** (2.12) −0.62 (−0.74) 1.65*** (3.03) 0.35 (0.68) 0.63 (1.51) 0.01 (0.02)
DOost-Vlaanderen −0.06 (−0.22) −0.64* (−1.92) 0.11 (0.19) −1.02 (−1.48) 0.07 (0.15) −0.40 (−0.98) −0.48 (−1.44) −0.65 (−1.50)
DWest-Vlaanderen 0.46 (1.53) −1.07 (−3.02) −0.51 (−0.84) −1.33* (−1.87) −0.29 (−0.63) −1.07** (−2.49) −1.15*** (−3.25) −1.15*** (−2.54)
DLiège 0.70* (1.92) 0.58 (1.37) 0.77 (1.17) −0.14 (−0.18) 0.89 (1.60) 0.89* (1.77) 0.82* (1.93) 0.70 (1.33)
DWeser-Ems 1.59*** (11.5) 1.47*** (9.03) 2.00*** (7.35) 1.16*** (3.14) 2.06*** (9.74) 1.37*** (6.77) 1.32*** (8.28) 1.70*** (8.39)
DMünster 2.46*** (6.50) 2.23*** (4.86) 1.98** (2.37) 2.33** (2.16) 2.69*** (4.66) 1.53*** (2.69) 2.17*** (4.46) 2.86*** (4.92)
DDüsseldorf 2.22*** (5.21) 2.27*** (4.53) 2.14*** (2.78) 2.44*** (2.60) 2.70*** (4.16) 1.92*** (3.24) 2.33*** (4.68) 2.46*** (4.06)
DKöln 2.20*** (6.27) 2.23*** (4.86) 2.15*** (3.36) 2.13*** (2.72) 2.89*** (5.40) 1.89*** (3.84) 2.41*** (5.82) 2.58*** (5.12)
DDrenthe 0.12 (1.29) 0.01 (0.05) 0.10 (0.50) 0.38** (2.12) 0.05 (0.36) −0.36** (−2.15) −0.40*** (3.45) 0.03 (0.20)
DOverijssel 0.95*** (10.2) 0.95*** (8.57) 0.87*** (4.71) 1.03*** (5.83) 1.09*** (7.34) 0.58*** (3.97) 0.88*** (7.69) 0.61*** (4.31)
DGelderland 1.46*** (4.18) 1.70*** (4.01) 1.06 (1.53) 2.01** (2.31) 1.47*** (2.74) 1.37*** (2.66) 1.59*** (3.70) 1.82*** (3.48)
DLimburg (NL)-Germany* 1.66*** (4.09) 1.92*** (3.95) 1.42* (1.81) 2.25** (2.32) 1.77*** (2.87) 1.55*** (2.65) 1.69*** (3.44) 2.27*** (3.79)
DZeeland −0.62** (−2.34) −0.88*** (−2.86) −0.11 (−0.24) −1.07* (−1.84) −0.15 (−0.37) −1.06*** (−2.99) −0.59** (−1.96) −0.91** (−2.45)
DLimburg (NL) – Belgium −0.62*** (−7.25) −0.68*** (−6.92) −0.53*** (−3.60) −0.75*** (−5.00) −0.60*** (−4.59) −0.64*** (−5.63) −0.67*** (−6.98) −0.67*** (−5.58)
Adj. R2 0.94 0.92 0.86 0.82 0.91 0.88 0.93 0.91
Observations N 133 133 120 110 131 115 126 125

Note: Between brackets are the t-values, a * means significant at 90%, two ** at 95% and three ***at 97.5%. Apart from regional dummies, this model also contains annual dummies, the result of
which are available on request. These annual dummies do in fact act as a time trend. The Dutch region of Noord-Brabant is the numeric, so our model validly contains both regional dummies,
minus the one for Noord-Brabant, and a constant. The Dutch region of Groningen could validly be omitted because of lack of valid observations. Finally, the hourly wage variables are only
available at a NUTS-1 level, so for all NUTS-2 regions within such a NUTS-1 region we assume the same wage rate.
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opposite working country. Third, assuming most cross-border commuters will probably
hold jobs close to the border, we assume these commuter jobs are (mostly) located in
the NUTS-2 border region of the working country opposite to the living NUTS-2
region. Finally, we made a similar assumption for the travel time, i.e. the time
needed to move between (the centre of) the NUTS-2 border region in the living
country and the opposite NUTS-2 border region in the working country. All in all,
these variables either had no effect at all or even had the wrong sign. So, in the end
we used the variable the share of highways, although this variable has also its limit-
ations. For example, along the German – Dutch border there is a highway A31
running parallel to the border. However, if there are enough exits, this still might
increase accessibility. For instance, the trip from Groningen to Enschede is now
quicker via the A31 in Germany than following shorter routes within the Netherlands.
As expected, a common language on both sides of the border makes it easier for com-
muters to work abroad and hence, shows a highly significant positive effect. The results
we find for the relation between cross-border commuting and differences in wages,
unemployment and a similar language or in line with other studies, like e.g. the very
similar approach by Mathä and Wintr (2009).

Finally, we discuss the regional dummy variables for each of the NUTS-2 border
regions of our three countries. The dummy variables take up unobserved regional differ-
ences and specific regional characteristics. The group of dummy variables for regions in
each country can also account for institutional differences between the countries. The
results show that the latter maybe at hand, because the coefficients for the regions of a par-
ticular country are rather similar. Therefore, we discuss the results in four groups: (i)
Dutch regions bordering Germany, (ii) German regions bordering the Netherlands, (iii)
Dutch regions bordering Belgium, (iv) Belgian regions bordering The Netherlands. The
numeraire will be the Dutch province of Noord-Brabant bordering Belgium. The other
Dutch regions bordering Belgium, Zeeland and Limburg, show a negative significant
coefficient so compared to the numeraire of Noord-Brabant, so there is less cross-
border outcommuting.

Most Belgian regions bordering The Netherlands have a positive, but not necessarily
significant, coefficient. Nevertheless, compared to the opposite commuting, there is
higher commuting from Belgium towards The Netherlands than the other way around.
The strong positive effect of the dummy on Limburg-Germany compared to the
dummy on Limburg-Belgium indicates that more commuters go from Dutch Limburg
towards Germany, most likely the Ruhr area, than from this region towards Belgium.
Also the Dutch regions Overijssel and Gelderland that border Germany show significant
positive coefficients implying higher commuting rates from the Netherlands to Germany
than to Belgium. The highest positive and significant dummies are found for the four
regions in Germany bordering the Netherlands, indicating that higher commuting rates
are found in these German border regions with The Netherlands than from the Nether-
lands towards Germany.

Next we will discuss the most relevant outcomes for cross-border commuting rates
by gender, education and age, which are also presented in Table 4. The outcomes for
the language dummy are very similar in all models, indicating that the same language
leads to higher commuting rates for all distinguished groups of commuters.
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5.1. Gender

We start with discussing the results for cross-border outcommuting by gender in the
second and third columns of Table 4. For males, the outcomes compare well to the out-
comes of the overall commuting model of the first column, although the significance of the
wage differences between regions on both sides of the border and the share of highways
becomes insignificant. However, for females all coefficients are insignificant. This
outcome confirms the theoretical expectations formulated in Section 2. Women
commute less and over a shorter distance than men because they perform other tasks
in the household, including childcare, that restricts their choice set with regard to the
work location. Personal and household factors are dominant for this choice above econ-
omic variables related to job opportunities. As Cristaldi (2005) concludes from her
detailed study of gendered commuting patterns in Italy that a Local Labor System for
men and women greatly differ. Our results also suggest that women are not only “con-
strained” within given physical spaces (smaller than men), but obliged to make the best
of the limited work opportunities available in that limited space and cross-border com-
muting falls outside the Local Labour System of most women.

As far as regional dummies for both male and female commuting are concerned, we
find that for Dutch-Belgian commuter flows in both directions most dummies become
insignificant, while for the Dutch-German flows and vice versa the results are pretty
much the same as for the overall model.

5.2. Education

In columns 4, 5 and 6 of Table 4 the results are presented for cross-border outcommuting
by the level of education of the commuter, as share of the total employed labor force by
that education, living in the border region. For those with a medium level of education,
which is the largest group, the results are very similar to the overall model. A 1%-point
higher wage rate in the home region lowers medium level educated cross-border commu-
ters with 20%-points. However, wage differentials between the home and opposite foreign
regions are no longer significant. The latter also holds for the other two education levels.
Accessibility becomes a significant factor for medium educated: a 1%-point rise in the
share of highways of the living region will raise the regional outcommuting rate of
medium educated workers by 1.7%-points. A similar rise in the share of highways in
the regions that lie in the bordering country exactly opposite to the original living
region makes cross-border outcommuting from this original region fall by 0.5%-points.
Do note that these effects are only weakly significant at 10%. There is a similarly weak
effect of unemployment on outcommuting of medium educated workers of 0.4%-point.

Cross-border outcommuting of low educated workers living in border regions is not
sensitive for the wage level, but positively affected by the unemployment rate in that
region. A 1%-point increase in the unemployment rate will rise cross-border out-commut-
ing of low educated by 1.5%-points. In addition, a rise in the competitiveness index of 1%-
point makes cross-border outcommuting of low educated fall by 11%-points. Both effects
for unemployment and competitiveness for low educated are twice as high as for the
overall group. Also, a similar language stimulates outcommuting, but the share of high-
ways is insignificant. The effects of the various regional dummies in the model for low
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and medium level educated commuters largely correspond to the ones of the general
model, except for the Belgian regions.

Finally, we move to the results for high educated cross-border commuters. In this case
all the economic variables become insignificant, only a similar language has a significant
positive effect on commuting. The regional dummy variables for high educated commu-
ters are again largely the same as we found for low and medium level educated. It might be
that high educated commuters are not very sensitive to general regional economic vari-
ables like wage level and unemployment, because they are, like females, mainly driven
by more personal motives to work across the border.

5.3. Age

The results for the models of commuting by age group are in the final two columns of
Table 4. The estimated models for both age groups compare well to the outcome of the
general model specification, although significance levels are sometimes a bit lower.
Most striking is that for the group of elderly commuters there is a high and significant
(positive) effect of wage differentials between the home and foreign regions on cross-
border outcommuting like for the overall group, while this coefficient is not significant
for the younger group. A 1%-point rise in these wage differentials rises cross-border out-
commuting by 19%-points. The effect of the unemployment rate on commuting is two
times larger for the older group, with 0.9%-points, than for the younger group, with
0.4%-points.

6. Concluding remarks

We found that cross-border commuting is a relatively small-scale phenomenon, which
involves generally less than 1% of the employed labor force living in NUTS-2 border
regions of the Netherlands, Germany and Belgium. This implies there is potential for pol-
icies to stimulate cross-border commuting, particularly when the labor market situation
on different sides of the border may also be differing. Looking at total numbers of
cross-border commuters, we find that on average between 2006 and 2013, the number
of workers on Dutch jobs that live in German or Belgian border regions with the Nether-
lands are two to three times larger than the number of workers on German or Belgian jobs
that live in Dutch border regions. There were almost 16 thousand workers who lived on
the Dutch side along the Dutch-German border, but held a job in Germany, against 33
thousand who lived on the German side along the Dutch-German border but held a
job in the Netherlands. For the Dutch-Belgian border these numbers were almost 12 thou-
sand workers living at the Dutch side along the Dutch-Belgian border but working in
Belgium, against almost 33 thousand workers living at the Belgian side along the
Dutch-Belgian border, but holding a job in the Netherlands. In other words, there are
two to three times as many cross-border commuters that live in German or Belgian
border regions with the Netherlands but hold a job in the Netherlands than vice versa.

To get more insight into the response of commuters to economic factors, we estimated
an explanatory model for cross-border commuters living in border regions of the Nether-
lands, Germany and Belgium towards any one of these neighboring countries for work. So,
our analysis is restricted to outgoing cross-border commuting from the border-region of
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living to the country of working. We found that cross-border outcommuting is lower when
the wage rate of workers in the living region is higher and the wage differences between
regions on both sides of the border are smaller. This is particularly so for male and
medium level educated commuters and holds for all ages. Female cross-border commuters
make other assessments in the trade-off between work and private and are driven by other
motives and preferences than regional economic factors like wages, unemployment and
competitiveness. The same holds for high educated commuters. They are also driven by
other motives then the ones suggested by our variables. The share of highways in
border regions in which one lives, has only a minor effect on cross-border outcommuting.
More highways in a region are expected to lead to more cross-border passages, certainly in
the current EU-area with open borders, but the effect in our models is often not significant.
Only medium level educated commuters seem to benefit from more highways. Higher
unemployment in the living border region will particularly lead to more cross-border
commuting for males, lower educated and elderly. Finally, we found that the more com-
petitive a region is, the lower cross-border coutommuting will be for most commuters.
Obviously a more competitive region offers enough job opportunities for the workers
who live there, so cross-border commuting is then less necessary. The other way
around, a less competitive region leads to more cross-border outcommuting, like the
Belgian region of Limburg.

A common language has a positive effect on international outcommuting, which in our
case refers to Dutch border regions and Dutch-speaking Belgian border regions. This
holds for all different types of commuters. When the regional dummy variables are com-
bined to yield some kind of country-level effect, we find that, indeed, there are systematic
differences in the coefficient values between countries.

Dutch commuting flows to Belgium are smaller than to Germany, but at the same time
German commuting to the Netherlands is larger than vice versa. Because the value and
significance of the coefficients for the dummies are very similar if grouped by country,
it seems very likely that the dummies also reflect differences in institutions between the
three countries. It is well-known that economy-wide wage negotiations in the Netherlands
are part of intensive consults between trade unions and employer organizations that have
resulted in moderate wage developments in the past forty years. Belgium and Germany
have their own wage development settings, giving different wage developments than in
the Netherlands. Furthermore, house prices and fiscal rules for, e.g. tax deductions for
mortgages and social security differ substantially between countries.

These conclusions lead to important, but also rather obvious, policy implications.
Although, cross border commuter flows are still small, we clearly find that cross-border
commuters respond in the theoretically expected way to cross-border differences in unem-
ployment and wages. Cross-border commuting flows are lower from regions with rela-
tively high wages and low unemployment. More competitive regions also show lower
commuting. In addition, we find that infrastructure hardly matters for cross-border com-
muting. Having a common language is also important implying that policy programs that
stimulate language training in border regions without such a common language, i.e. the
Dutch-German border regions and the Limburg-Liège border region, may stimulate
cross-border commuting.

In the end, cross-border commuting is the result of push and pull factors that seem to
work out differently for different groups. None of the explanatory variables works for
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female and high educated commuters, apart from language, so for them other factors, such
as childcare facilities, job perspectives and so on, mainly determine cross-border move-
ments. For low educated males, the unemployment in their living region is an important
push factor and for medium educated males the wage rate in the foreign country acts as
pull factor and also accessibility becomes important.

We provide an empirical analysis of cross-border outcommuting of the Netherlands
with its two neighboring countries Germany and Belgium, based on NUTS-2 border
regions. This regional aspect may be more adequate than a national approach would
be, since most cross-border commuting is from (NUTS-2) border regions. At the same
time this regional aspect limits the availability of adequate explanatory variables for all
border regions of our three countries. In that sense our analysis is no more than a first
step towards a more thorough analysis of cross-border commuting. A potential way to
improve the economic performance of border regions is to stimulate more cross-border
interaction by policies removing barriers in order to generate more economies of scale
and agglomerations benefits. There is also a need for developing a better conceptual theor-
etical framework for the analysis of cross-border commuting. Sohn and Licheron (2018)
use an innovative multidimensional conceptualization of border effects into four factors
(separation, contact, differentiation and affirmation) to examine the effects of borders
on the performance of metropolitan areas in Europe. They find that economic differentials
display positive effects, while cultural differences have negative effects on metropolitan
performance. Other factors show more ambivalent outcomes. This approach might also
be a promising attempt for the analysis of cross-border commuting but requires also
that better data sets become available that allow the analyses of linked employer and
employee information in combination with regional characteristics.

Note

1. Regulation (EC) No 883/2004 of the European Parliament and of the Council of 29 April 2004
on the coordination of social security systems (Text with relevance for the EEA and for Switzer-
land) https://eur-lex.europa.eu/legal-content/GA/TXT/?uri=CELEX:02004R0883-20140101.
Accessed at September 2 2019.
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Appendix Table A1. Average Cross-Border Outcommuting Rates Over
2006–2013, as Share of the Employed Labor Force by Gender, Education
and Age for each NUTS-2 Border Region in the Three Countries.

Total Gender Education Age group

Male Female High Medium Low 15–44 45+
Outcommuting rates from Dutch border regions to Germany:
Groningen 0.21 0.32 0.20 0.37 0.19 0.37 0.29 0.28
Drenthe 0.47 0.52 0.35 0.42 0.33 0.68 0.28 0.39
Overijssel 0.39 0.48 0.28 0.48 0.33 0.41 0.43 0.24
Gelderland 0.28 0.39 0.16 0.35 0.26 0.25 0.25 0.27
Limburg 1.68 2.23 1.20 2.14 1.62 1.54 1.11 2.14
Outcommuting rates from Dutch border regions to Belgium:
Zeeland 2.11 2.65 1.44 2.38 2.08 1.93 2.21 1.86
Noord-Brabant 0.38 0.56 0.17 0.39 0.40 0.33 0.35 0.41
Limburg 0.58 0.82 0.29 0.66 0.60 0.50 0.59 0.55
Outcommuting rates from German border regions to the Netherlands:
Weser-Ems 0.79 0.79 0.90 1.21 0.84 1.17 0.64 1.10
Münster 0.51 0.58 0.51 0.81 0.46 1.04 0.37 0.81
Düsseldorf 0.35 0.41 0.33 0.46 0.37 0.70 0.48 0.30
Köln 0.30 0.35 0.27 0.36 0.38 0.39 0.37 0.45
Outcommuting rates from Belgian border regions to the Netherlands:
West-Vlaanderen 0.10 0.10 0.09 0.10 0.10 0.09 0.10 0.11
Oost-Vlaanderen 0.39 0.39 0.33 0.51 0.34 0.27 0.39 0.38
Antwerpen 1.29 1.48 0.94 1.89 1.02 0.75 1.27 1.29
Limburg 5.66 5.47 5.36 7.04 5.25 4.38 5.49 5.89
Liège 0.11 0.11 0.09 0.11 0.11 0.11 0.10 0.12

Source: Eurostat and Statistics Netherlands.
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