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ABSTRACT ARTICLE HISTORY
Commuting, the spatial mismatch between work and residential Received 3 March 2024
locations, necessitates integrated urban and transport policies to Accepted 12 April 2024
mitigate its societal impacts. While cross-border commuting (CBC) is
increasing and governance of border regions is on the rise beyond
national borders, no systemic review of this specific commuting borders; residential choice;
pattern exists. We aim to consolidate the CBC literature accumulated transport modes and

over the years into a coherent and synthetic framework. Our infrastructures; cooperation;
systematic review assembles an inaugural comprehensive corpus of integrated policies
cross-border commuting literature. It reveals three transversal key

topics (transport-oriented topic, qualitative approaches versus a lack

of quantitative data, and a large majority of European papers) and

four sub-topics (patterns, determinants, impacts and policies).

Moreover, we consolidate findings through meticulous mapping of

evidence, where most links are traced between the determinants

and the level of flows across borders. Finally, the discussion offers

directions for future research, with an exhortation to explicitly link

policies to sustainability and social concerns, and the necessity for

standardised datasets for methodological comparability across cases

and in alignment with general commuting research.

KEYWORDS
Commuting; crossing

1. Introduction

Commuting is the regular completion of a trip between workplace and residence (Cam-
bridge Dictionary, 2022). It is a transport demand derived from the unequal distribution of
work and residential locations. The commuting distance itself results from the way com-
muters resolve the tension between transportation costs (time) and residential costs (e.g.
Alonso, 1960), and commuting involves a specific mode depending on the availability at
both residence and workplace. An over-reliance on commuting by car brings major
environmental and social costs for cities and regions, placing commuting at the forefront
of urban and transport planning. Despite non-work-related activities contributing to
additional daily trips, and transportation developments that reduce work journeys, com-
muting remains a key challenge for urban regional policies. The problem is acute and
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difficult to solve for a given urban region, because transport improvements that reduce the
separation between workplaces and residences may in turn increase the attractiveness of
more remote residential places, and thus commuting. Integrated land use, housing and
transport planning policies are therefore needed. The complexity intensifies in regions
where daily commuting spans multiple administrative and political boundaries.

Cross-border commuting (CBC) involves a large population. Border regions cover 60%
of the EU territory and host 40% of its population (Medeiros, 2019). Some 1.4 million indi-
viduals, i.e. 0.6% of all employees, live in one EU country and work in another (European
Commission, 2017). CBC has increased sharply over recent decades in the EU, following
several European integration policies aimed at reducing the barrier effect of borders,
notably the Schengen Agreement (Terlouw, 2012), the common Euro currency in
January 2002, the European Free Trade Association and cooperative Interreg programmes
(European Commission, 2017). All have facilitated the choice for individuals to seek
employment across a border and benefit from a job or wage opportunity lacking in
their place of residence (e.g. Terlouw, 2012).

While providing economic opportunities, CBC also challenges the sustainability of
cross-border metropolitan regions (Decoville et al., 2021), much as internal commuting
challenges urban and transport policies in “standard” urban regions. Integration policies
have encouraged CBC, but coordination to tackle its effects — such as excess urbanisation,
car dependence or public transport provision - is likely to be harder to implement than in
standard contexts.

Given these challenges and increasing CBC, we aim to consolidate the CBC literature
accumulated over the years, mostly from case-specific analyses or comparisons, into a
coherent framework. From this framework, we identify important gaps, research needs
and stress mechanisms or policies specific to cross-border areas.

We first created a comprehensive CBC corpus from a systematic bibliographical search
(Section 2). The full corpus bibliographical information is available at zenodo (https://zeno-
do.org/records/10695950). Secondly, in Section 3, we structure the corpus based on the
research objectives, topics, methods, and geography of the case studies of the identified
papers. In Section 4, we thoroughly discuss the topics and sub-topics that have emerged.
Note that for conciseness, although we attempt to cover all areas of the corpus, we do
not cite every single paper of the corpus here. We build a knowledge map to summarise
current findings, stress knowledge gaps and suggest research avenues in Section 5.

2. Building a cross-border commuting corpus

We established the CBC corpus after a systematic search within different bibliographic data-
bases in line with the suggested PRISMA guidelines (Liberati et al., 2009). Our search steps
are presented in Figure 1. CBC combines two ideas here: that of an international border
crossing (in green) and that of a commute, i.e. regular mobility for work (in blue).

Firstly, we systematically searched Scopus and Web of Science (WoS) for titles, key-
words and abstracts containing the Boolean terms “cross®* AND border* AND
commut*”. The search was limited to the English language and to articles up until 2023
(inclusive). We identified 163 in Scopus and 133 in Web of Science, with a large
number of overlaps between the two datasets. From these, we selected 76 articles accord-
ing to abstract and content eligibility screening (Liberati et al., 2009) to ensure that CBC is
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cross* AND border*

1 AND Scopus: 163 Wo0S:133 76
commut*
(border* OR transnational OR frontier)

2 AND Scopus: 48 WoS: 437 6
commut*

3 cross border commuting OR commuter Google Scholar >80000 46

examined: 300

cross* AND border*
4 AND Scopus; 425 6
mobility AND (work* OR labor)

Total 134

Figure 1. Systematic corpus identification method.

one of the main topics in each selected publication. While it may seem a strict selection,
one should note that before filtering, the search would have returned papers in unrelated
fields such as medicine, algebra, or biochemistry. We also removed papers related to other
types of mobility (e.g. residential migration, residential mobility, shopping behaviour,
firms’ relocation) or non-national borders (e.g. city/municipality borders, regional).

In the second stage, we broadened our search by removing “cross*” from the query, as the
terms “border*” and “commut*” alone could potentially indicate commuting across a border.
Since we also noted the absence in the first outcome of recent work on CBC around Luxem-
bourg and Switzerland (where CBC is high), we considered swapping the word “border” for
“transnational” or “frontier”. This may be related to the French-speaking community of
researchers in these regions. Combined with “commut*”’, our second search yielded over
400 results (435 in Scopus, 449 in WoS), which we again filtered for relevance based on
abstracts. After removing overlaps, and inspection, we added 6 articles to our first selection.

Following the PRISMA guidelines, we then used a more general secondary source,
Google Scholar, to retrieve further articles. We used the plain phrase: “cross border com-
muting OR commuter”. Google Scholar is not as clear as the previous databases in terms
of which documents are included in the database and how the search terms are com-
bined. Our goal was to retrieve articles with the same two ideas, but from full content
and with the possibility of identifying recent work from working papers or pre-prints of
recognisable academic institutions. Since we did not aim for grey literature (reports,
policy notes), we did not consider all the 1000 outputs from Google Scholar, but only
the first 30 pages (300 references), as suggested by Haddaway et al. (2015). We indeed
found a rapid drop in academic outcome and relevance beyond that limit. From our
Google Scholar output, we selected 46 additional papers, of which 9 are pre-prints,
working papers or proceedings, and 37 are from journals mostly referenced in Scopus
or WoS (plus more local/regional academic journals), but which were not retrieved
from our earlier searches.

A final step was added after we noted that some authors use the word “mobility” instead
of commuting. Mobility and borders combined, however, hint mostly at migration and
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development studies, hence the need to characterise the term “mobility” with work-related
terms (“work* OR labour”). Given earlier overlaps between Scopus and WoS, this search
was used for Scopus only and resulted, after inspecting abstracts, in the addition of 6 articles.

Our final CBC corpus comprises 134 publications. Comparatively, a basic “commut*”
search alone returns a much vaster body of literature (over 90,000 in Scopus). Even our
raw result of around 500 papers dealing with both “borders” and “commuting” is dispro-
portionately low. While there is a growing and significant body of literature on CBC, we
can already state that it is relatively small compared with its potential societal impli-
cations, and that it is thus timely to frame and reinforce this literature.

3. Main objectives, places, and methods in the CBC corpus

The corpus can be structured along a first tier of four topics: commuting “patterns”,
“determinants”, “impacts” and “policies”, with some papers addressing several of these
topics. Figure 2 shows a tabulation of the papers along these topics and a second tier

of subtopics. References are numbered according to the table available at zenodo

~

f— Travel distance and time [53,81,95,111,116,127]
—Crossing flows [4,5,8,11,13,15,16,27,28,30,35,39,40,42,45, 66,69,72,87,88,
91,95,99,101,104, 111]
—Mode [86, 95,96,107,111,112,115,132]
\_~ Comparison with residential migration [27,30, 43, 87, 120] )

Patterns

INDIVIDUAL: \
—Gender [8, 26, 68, 70, 74, 83, 90, 105]

—Age [8,68, 70, 74,84, 90, 100]

- Education [8, 68, 70, 78, 79, 84,90, 92, 108]

—Socio-professional Category [8,42,62, 70, 76,90, 92, 111]
—Income([41, 66, 85,89,105,111,121]

— Household composition[70, 74, 85]

— Previous mobility (migration or cross-border commuting) [68, 74, 83]
—Domestic Violence [26]

—Social andProfessional Networks [31, 92, 93]

RESIDENTIALLOCATION:

— Commutingcost [8]

— Housingmarket[111,113]

— Local amenities [113]

— Distance to border (70,97, 101]
- Geography[50,97]

Determinants

NATIONAL DIFFERENTIALS:

- Nationalidentity /Culture[11,12,18,23,49, 70, 95]

— Administration[8,44,49,50,97,99,120]

- languagel6,8,49,50,72,81,95,97,99,100,102, 105, 116, 120]
- Inequalities [8,20,27,35,52,56,65,66,72,73,82,90,92,94,97,102, 105, 108, 116,
\ 119,121,134] /

( )
— Lifeand travel satisfaction, health and mental health[3,30,92, 104, 110,114, 115]
— Family changes [43,44,49,58,59,63,92]

— Labour markets [4,34,35,39,56,62,66,69,72,76,78,107,119]

. J

— Transportation (public, connections, bridge) [1,7,14,37,44,49,50,54,59, 4,95, 96,
99,110,113,128]

— Cooperation[1,10,14,17,18,19,21,22,24,25,32,36,44,47,49,50,51, 60, 63, 98,
117,123,125,126,129,130,131,133]

\_~Laws [6,46, 80,122, 124] )

(%]
S
2
o)
o

Case study: Europe, USA-Canada, , None
Quantitative / Qualitative / Mixed methods
Transport-related topic

Figure 2. Topics and subtopics of the CBC corpus.
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(https://zenodo.org/records/10695950). Colours and italic are respectively used as
geography and methods tags, which we discuss next, before discussing each subtopic
in detail in Section 4.

3.1. A largely European-focused body of literature

The CBC literature focuses heavily on European regions, with 88% of cases. The U.S. border
is then considered in most remaining cases (9%), whilst only two publications are devoted
to commuting trends between African countries. These numbers are roughly in line with
the relative volumes of flows: about 1.4 million in the EU in 2017, and half a million
between Mexico and the U.S.A. (Pries, 2019). However, the complexity of the issues and
the need for policies should probably command more research, rather than flow
volumes. The geographical concentration may also relate to a lack of harmonised data
across borders, potentially leading to under-reported and analysed CBC flows in the
global South. One could further hypothesise that these are counterbalanced by inter-
national residential migration. In any case, the scarcity of papers here indicates a need
to urgently address the potential daily cross-border flows in the Global South or Asia.

After tabulating the publications according to topics and their broad geography, i.e.
mostly the U.S.-Mexico border cases vs. the European cases, we see further imbalances
in how these cases are used in the literature. Flow patterns, individual determinants
and impacts are definitely analysed in both European and U.S.-Mexico cases. However,
policy integration is almost uniquely discussed in the case of Europe, which is expected
in the sense that the system is more integrated, and research then contributed to improv-
ing or stressing difficulties in that integration. In the U.S.-Mexico case, the influence of
national differentials or residential choice on CBC is almost undiscussed. Its lack of inte-
gration thus appears to be taken for granted in the literature.

Within Europe, some specific cases gain more attention. The cross-border flows from
Belgium, France and Germany to Luxembourg attract the greatest interest, since those
regions have the highest flow volumes within the EU. This is excluding Switzerland,
which is the highest receiver of flows in volume (but not as important in relative terms
for its local labour market when compared to regions around Luxembourg). Next, all
with a similar importance are the Sweden-Denmark @resund case, the Estonia-Finland
border, and the Austrian borders with Czech Republic, Hungary and Slovakia. Yet they
represent much lower CBC volumes. Of the 134 publications, only 15 analyse CBC in
the European area as a whole. The literature is thus largely dominated by case studies
(mainly by pairs) and comparisons. This may be due to the difficulty in obtaining harmo-
nised data across a continent, especially where spatial granularity or individual infor-
mation is needed. Cross-European surveys exist but suffer from geographical
information being too aggregated (e.g. Eurostat, 2016) for local border effects to be
understood.

3.2. A qualitative body of literature in need of refined quantitative data

The CBC literature is slightly dominated by qualitative (68 papers) over quantitative
methods (58 papers, italicised in Figure 2). This contrasts sharply with our understanding
of the standard literature on commuting, where formalised theoretical models, applied
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econometrics and spatial analyses are numerous in economics, transport or geography
journals. One could assume borders add a complexity that makes some quantitative
methods unsuitable. In fact, given the breadth of quantitative methods elsewhere in
social sciences, we rather believe this involves the effect of both (i) a focus on governance
and coordination issues (which de facto requires a qualitative understanding of policy
actors), and (i) the fact that the additional complexity induced by borders requires
finer data for quantitative analysis that is simply not available today. Individual panel
data, for example, is rarely accessible across countries, or the definition of individual vari-
ables across national censuses may differ and require considerable effort to assemble.
Comparatively, smaller qualitative surveys and interviews across a bi-national space
may seem more feasible.

Within the qualitative set itself, we find a notable diversity of techniques: in-depth,
open-ended and semi-structured interviews, focus groups, online questionnaires,
fieldwork, observations, social media investigations, opinion polls, surveys and content
analysis of literature. The target groups are primarily cross-border commuters, but also
stakeholders, administrative officials, businesses and public transport policy actors.
Migrants, residents of cross-border regions, security officials and local elites make up
the smaller remainder of the target groups.

Within the quantitative set, the techniques are also very diverse. The great majority of
publications uses mostly descriptive statistics of aggregate flows, or build and describe
indicators. Yet we also find gravity models for flows, simplified destination choice
models or traffic flow simulations, as well as complementary explanatory or predictive
multiple regression analyses (ordinary models with and without fixed effects, interval-cen-
sored, or models from the Poisson, probit or logit families) at a geographically aggregated
scale or at the individual level. In contrast, more advanced econometric models such as
those dealing with endogeneity or models with counterfactuals are completely absent.
The same is true for advanced spatial simulation models such as land use transport-inter-
action models.

The main sources of CBC data are surveys, censuses, aggregate official statistics, mobile
positioning data and data from interviews. Use of administrative national data (e.g. social
security, registers) or company records is clearly missing, although they are probably
among the most complete sources at the individual level. This suggests important individ-
ual information is not, or maybe cannot yet, be integrated across countries, thus limiting
the depth of quantitative CBC enquiries.

Because of the diversity of techniques, the variety of data sources and the relatively low
overall number of quantitative CBC papers, a statistical meta-analysis dedicated to the
drivers of CBC soon appeared impossible. There is no clear way to compare the coeffi-
cients of models across several papers at this stage. More and more similar models
need to be implemented across cases and more data and codes must be shared within
the cross-border research community.

3.3. Transport as a transversal topic

As expected, a substantial number of the subtopics identified in Figure 2 (in bold) are
directly associated with transport research. We can link 45 papers, i.e. a third of the
corpus, to transportation issues. Most of the descriptive papers include a characterisation
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of commuting flows in volume, distance or time (see section 4.1.1). A substantial number
of papers also discuss transport modes, especially the dominance of car use in CBC (see
4.1.3), as well as the daily effect of travel satisfaction (see 4.3.1).

Transportation is then indirectly present in the corpus as soon as the decision to
commute is related to the residential decision. The total distance (time) and the part of
that distance before the border make up important parts of commuting costs which
are traded off against housing cost differentials.

Although the CBC literature, surprisingly, does not use the car-dependency concept,
much of the evidence shows a strong reliance on cars. We then see that transportation
challenge and public transport provision or fares are largely discussed in the policy-
oriented papers of the corpus. This is found directly in transportation systems-related
papers, but also indirectly in papers dealing with cooperation policies, especially those
adopting a more quantitative view.

4, Subtopics and evidence

Proceeding to the content of the CBC corpus along its four main topics, we identify sub-
topics, and stress their main findings and gaps (subtopics are reported and related to pub-
lications in Figure 2).

4.1. Patterns

Some 29% of the CBC papers include a description of commuting patterns through car-
tography or the tabulation of flows. We classify these descriptions along four subtopics:

“travel distance and time”, “flow volumes”, “transport modes” and “commuting vs. resi-
dential migration trends”.

4.1.1. Travel distance and time

Distances and times do not feature in a large number of publications, despite being key
metrics for understanding commuting behaviour. The negative effect of distance on the
likelihood of being a cross-border commuter is clear (Matha & Wintr, 2009), although
important variations across cases make linking a definite time or distance range to CBC
difficult. As examples, the median CBC time from Sweden to Norway is 60 min (Moller
et al,, 2018), but 44 min from Belgium to Luxembourg (Carpentier, 2012). The average
CBC duration is roughly twice what one would find in similar countries when internal
commuting is considered (e.g. 22 min in Germany (Stutzer & Frey, 2008) or Luxembourg
(Carpentier, 2012)), despite some individuals possibly accepting longer commutes pre-
cisely to avoid crossing a border (Pieters et al., 2012).

The distance to the border is found to affect the level of integration (Drevon et al.,
2018). However, the closer the commuters live to the border, the more similar their
total trip duration is to standard commuting (Méller et al., 2018). A longer distance or
time therefore cannot be seen as a key characteristic of CBC.

Beyond reported times and distance, the level of separation is not analysed in much
detail, nor associated with individual characteristics. There are no examples in the CBC lit-
erature of studies examining wage elasticities of distance, or how job opportunities vary
with commuting distance, while these are analysed in standard contexts, especially for
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long distances (Joly & Vincent-Geslin, 2016). How does distance sort households by wages
in a CBC context? How does it relate to homeowners being more likely to accept a longer
(or cross-border) commute (e.g. Carpentier, 2012)? As we show in Section 4.2, the litera-
ture investigates the reasons for CBC, but little is devoted to understanding CBC distances
and times beyond descriptive statistics, and ultimately little is known about the decision
trade-offs between housing and transport costs in cross-border contexts.

4.1.2. Crossing flows

Regular CBC flows originate from the early twentieth century due to unequal develop-
ment and differentials in labour market attractiveness across a border (Knotter, 2003).
In the EU, cooperation policies subsequently facilitated and increased CBC flows. These
flows are hence a matter of efficiency in the labour market and lead to better allocation
of skilled employees over a territory (Heinz & Ward-Warmedinger, 2006). However, being
critical, we note that potential impacts on the fair allocation of people in the housing
market (affordability, segregation) are not present in this facilitating story, despite likely
effects for non-cross-border workers in border areas.

Many researchers present details for flows and changes in flows, demonstrating the
increasing societal importance of CBC. One recent example is Cavallaro and Dianin
(2020), who find an 81% increase of CBC flows between 2012 and 2018 in Europe. In
terms of the proportion of total employment, Luxembourg stands out, with over 45%
of employees being cross-border commuters (Matha & Wintr, 2009), increasing by
about 4% every year between 2005 and 2019 (STATEC, 2020). Switzerland comes
second (8% of employment) and Austria third (4%) (Fries-Tersch et al., 2018), followed
by a series of much smaller bi-national connections. Some authors refer to the proportion
of workers from the origin country employees rather than at destination and show surpris-
ingly low numbers despite relatively good cross-border accessibility (e.g. 0.9% of Swedes
cross the border to Norway according to Moller et al. (2018), or 6% of Donegal (Ireland)
workers go to Northern Ireland).

CBC flows are not limited to Europe; work facilitation policies have also existed in North
America (Hochman, 2005), permitting intense daily flows from Mexico (and Puerto Rico) to
the U.S. (e.g. Herzog, 1990), especially for the manufacturing sector (Kopinak & Soriano
Miras, 2013). This is a key difference from Europe, where there is a greater variety of
sectors in CBC, depending on which border zone is considered. The trend is also
different: cross-border employment at the U.S.A. border is significantly decreasing (e.g.
Orraca Romano, 2015).

4.1.3. Mode choice

As mentioned, cross-border commuters rely massively on cars. Almost 90% of commuters
from Belgium to Luxembourg travel by car (Enaux & Gerber, 2014). Despite relatively good
accessibility between Luxembourg City and northern Lorraine, over 83% of CB commuters
also take the car (Schiebel et al., 2015). Car use also remains high for commuting between
the Netherlands and Germany or Belgium (Pieters et al., 2012).

The suggested reasons are largely in line with the car-dependence literature, although
that term is not necessarily used, such as public transport being considered expensive
(Basche & Spera, 2023), with a further focus on transport infrastructure (Enaux &
Gerber, 2014), and stressing the lack of public transport provision (e.g. Moller et al.,
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2018). This adds a border complexity to the more traditional density effects in public
transport provision (e.g. Limtanakool et al., 2006). Also, while we cannot expect active
modes to play a key role given the usual CBC distances, we note that issues related to
active modes in the first or last connecting mile are virtually absent from the CBC litera-
ture, while it is known they can trigger or prevent the use of public transport. We can
argue that the dispersion of the population on the origin side of the border, i.e.
beyond reach of the planning area of the destination country, appears to be a strong
impediment to public transport.

There are also important individual dimensions regarding mode choices, relating to
costs (Verplanken et al., 2008), income (Wang & Hu, 2017), and the interaction between
residential location and commuting choice (Limtanakool et al., 2006). There is no tangible
measurement or cross-tabulation for these effects in CBC, or any evidence of how these
trade-offs would vary relative to intra-national contexts. This is surprising, especially since
finer individual aspects of the mode choice process have been analysed or discussed in
CBC contexts, for example, the effect of environmental concerns and beliefs on public
transport choice (e.g. Gerber et al,, 2018) showing that cross-border workers, despite
being aware of environmental issues, are not ready to leave their car for commuting.

This type of conclusion calls for a fuller understanding of CBC mode choices, including
financial and time costs across the different modes and across different socioeconomic
groups. Such analyses are clearly so far absent from the CBC literature. In addition,
there are contradictions in the literature regarding the increase or decrease in car use
for longer CBC trips (Carpentier, 2012). The distance effects mentioned above also need
to be integrated in the perspective of mode choice.

4.1.4. Comparison with residential migration

The decision to commute a certain distance derives from the decision not to relocate or
locate closer to the workplace. In standard contexts, this tension between migration (resi-
dential move) and commuting (daily mobility) tips one way or the other, based on resi-
dential characteristics and prices vs. transport time and costs. This tension is,
surprisingly, not much discussed in the CBC literature, whereas we expected it to be
even more important since daily journeys across a border bear additional burdens that,
everything else being equal, may tip the balance in favour of relocation.

In general, migration occurs when individuals seek a more beneficial combination of
house prices and employment opportunities in another housing and labour market
(Van Ommeren et al., 1997). These markets, together with household and individual pre-
ferences (e.g. Van Ommeren et al., 1997), moving costs (Romani et al., 2003), urban struc-
ture and amenities, exurbanisation (Renkow & Hoover, 2000) or school quality (Siim &
Assmuth, 2016) determine that decision. Two-earner households tend to be less likely
to move than single-earner ones, while higher-educated and younger individuals are
more likely to choose to migrate (Paci et al., 2010). What those tensions become in
border contexts is seldom analysed, but interestingly some authors indicate that CBC
can be considered a first step towards future migration (e.g. Kopinak & Soriano Miras,
2013). Understanding who is willing or able to migrate and who is stuck or willing to
remain on the other side of the border is crucial. Around Luxembourg, for example,
housing price differentials across the border and housing supply strategies seem to
prevent some migration (e.g. Carpentier, 2012), although these effects are not explicitly
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modelled. Similarly, immigrants from Mexico to the U.S. have a higher income than cross-
border workers (Orraca Romano, 2015). There is definitely a need for relevant research on
CBC flows compared with migration, but also to shed light on these numbers with prefer-
ences and budget constraints.

4.2. Determinants

The largest part of the CBC corpus investigates the determinants for cross-border com-
muting. Three categories of determinants are investigated in the literature: individual
or household level, residential place characteristics and national variations at larger scale.

4.2.1. Individual determinants

Gender is a strong determinant of CBC commuting. Women are less likely to engage in
CBC, resulting in men representing 58-81% (in our corpus) of cross-border workers
(e.g. Mooses et al., 2020). Even though long distance is not a clear feature of CBC, one
may draw parallels with long-distance commuting research, where women are found
to undertake shorter journeys (e.g. Broersma et al, 2020), and to identify similar
reasons, such as greater childcare responsibilities (e.g. Broersma et al., 2020) or more
risk-averse behaviour (Nowotny, 2010).

Younger individuals commute more across borders (Huber, 2014). The average age of
cross-border commuters is between 35 and 40 (Alegria, 2002), after which the willingness
to engage in CBC decreases (e.g. Nowotny, 2010).

The effect of educational attainment level is somewhat contradictory. Seven studies
(e.g. Huber, 2014) show that CBC increases in line with education level, but Wiesbock
and Verwiebe (2017) show that most cross-border commuters have medium educational
qualifications, and Huber (2014) indicates they are less educated than migrants and
internal commuters. Compared to internal commuting, one must also add a barrier
effect due to recognition of qualifications (Gijsel & Janssen, 2000) and, more generally,
skills transfers across borders (Huber, 2012).

Like education, income can be both a push and a pull factor, increasing or limiting CBC
depending on the labour market on both sides of the border. Higher wages across the
border increase CBC (e.g. Edzes et al, 2022), whereas a higher wage expectation at
home restrains CBC (Nowotny, 2014). Broersma et al. (2020), such that a 1% increase in
the wage difference across a border increases CBC by 19%. This effect, however, may
not be linear: at the low-income end, even low wages across a border can be attractive
to worse-off individuals on the other side of it, as long as their living standard would
increase (Wiesbock, 2016). At the upper-income end, we would expect from standard lit-
erature that individuals may accept longer commutes and extra costs (e.g. Sandow, 2008),
but the CBC literature seems so far largely focused on average income differentials
between countries rather than any specificity along income distribution.

With regard to household composition, the literature shows that individuals who live
with children (or people requiring care) are less likely to commute across a border
(Nowotny, 2010). The presence of another cross-border commuter in the household
does not affect the decision unless there are also children (Gottholmseder & Theurl,
2007). While living alone increases the probability of longer commutes in general (e.g.
Paci et al., 2010), it does not seem to increase the likelihood of commuting over a
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border (Nowotny, 2014). We can conjecture that living alone would actually simplify a resi-
dential move across the border.

Other individual effects specific to the CBC literature include peer networks that facili-
tate administration or finding a job across the border (e.g. Wiesbock & Verwiebe, 2017)
and previous mobility (e.g. Alegria, 2002).

4.2.2. Residential location

Several attributes of residential location determine the likelihood of CBC. There is an
obvious effect of the distance to the border in terms of the decision to become a
cross-border commuter: in close proximity — 10 km for Chilla and Heugel (2019) or
Bello (2020) - CBC is more likely (Gottholmseder & Theurl, 2007). Yet there is likely a
chicken and egg effect (endogeneity and self-selection) related to housing prices as in
the classical literature (e.g. Van Ommeren et al., 1997) as well as decisions to migrate
close to the border from other parts of the country in order to then commute across
borders. These are difficult effects to uncover, typically needing longitudinal individual
data mostly unavailable due to a change of country being made at the individual level
for either the job or residence, while census and administrative data are country-based.
Probabilities of commuting are therefore analysed ex-post, without these methodological
problems being tackled in CBC contexts.

Furthermore, internal commuting distance also depends on wages (e.g. Rouwendal &
Meijer, 2001). An interaction between distance and a potential wage gap is thus to be
expected in CBC. Although suggested (e.g. Greve & Rydbjerg, 2003), this interaction has
not yet been quantified.

Even within short distance ranges, other geographical variations matter. Mountains
make transportation more difficult (Medeiros, 2018), and amenities such as urban
quality or landscapes prevent relocation and thus encourage CBC (Gerber et al., 2017),
similarly to longer commutes within countries (e.g. Rouwendal & Meijer, 2001).

In principle, both job accessibility and amenities are reflected in the housing market,
and the decision to commute is thus a simple trade-off between housing and commuting
costs. However, further discrepancies seem to arise because of the border, making the
market particularly more attractive on one side of the border. This is reported around Lux-
embourg (e.g. Carpentier, 2012), but the exact reasons for abrupt changes in housing
prices (discontinuity) are not fully understood, even if planning or supply-side rigidities
exist in that case (Paccoud et al., 2022).

4.2.3. National differentials

National differences can be both a driving force and an obstacle to CBC. Firstly, like any
other spatial interaction, CBC flows result from an imbalance between an origin and a des-
tination. This imbalance can be local and can emerge from the daily urban system, but can
also stem from differences at the larger national or regional scales. CBC flows are high
when there are unequal levels of income, taxation and employment between regions
(e.g. Edzes et al., 2022), although they are not necessarily quantified. Some authors also
stress the effect of more general economic differences or poverty (e.g. Wiesbock & Ver-
wiebe, 2017). Others stress the role of general inequalities in housing markets and
living costs (e.g. Greve & Rydbjerg, 2003) that prevent people from moving and thus
foster CBC.
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Secondly, national borders, by definition, also create administrative, political and legal
differences, which are clearly reported to function as obstacles to CBC (e.g. Medeiros,
2018). National borders sometimes also parallel important cultural differences. Further,
many researchers suggest the existence of a mental border or the importance of a
feeling of belonging that reduce CBC (e.g. Svensson & Balogh, 2018). Individual open-
mindedness towards other cultures then seems to favour CBC (Gottholmseder & Theurl,
2007).

Lastly, language similarities or differences are a significant incentive or deterrent to
CBC and often stressed in the literature (e.g. Broersma et al., 2020). Ethno-linguistic min-
orities are also found to be more willing to commute across a border (Mooses et al., 2020).

4.3. Impacts

Three types of CBC impacts emerge from the corpus: impacts on travel and life satisfac-
tion, on family balance and on the labour market. The absence of specific analyses of the
environmental or societal impacts of CBC through car use or urbanisation is notable.
These issues are somewhat present, however, within policy-oriented papers, or those
dealing with general challenges, such as Durand et al. (2020), mentioning residential seg-
regation, urban sprawl or extreme commuting as negative impacts.

4.3.1. Life and travel satisfaction

The effect of commuting in general on travel and life satisfaction was the object of a
recent review by Tao et al. (2022). Longer commuting is generally associated with
lower travel and life satisfaction (e.g. De Vos, 2019) or higher stress (Stone & Schneider,
2016). It is also the case in a CBC context (e.g. Gerber et al., 2017). Yet, again, CBC
cannot be equated to longer commuting, especially given a positive impact on life satis-
faction found for CBC. More precisely, Haindorfer (2020) finds that individuals perceive
their living conditions have improved after CBC compared with other workers at the
origin place. Nonnenmacher et al. (2021) find cross-border workers have an improved
health index compared with non-cross-border workers. The improvement is associated
with wages and the premium obtained after crossing the border. More surprisingly, it
also holds after controlling for wages, which the authors relate to a self-selection
process: healthier workers are more likely to engage in CBC.

With regard to the mode of commuting - which is another aspect of satisfaction (Tao
et al., 2022) - the results are mixed, arguably from different CBC contexts: greater travel
satisfaction is found when public transport is used for CBC around Luxembourg (Gerber
et al.,, 2020), while public transport commuters report feelings of boredom, frustration and
powerlessness at the Mexico-U.S. border (Rodriguez & Curlango Rosas, 2013).

4.3.2. Family changes

CBC has a noticeable effect on household roles and family relationship dynamics (Siim &
Assmuth, 2016) and sometimes causes disruptions (Michniak, 2016). CBC affects commu-
ters themselves, but also other household members; i.e. in their support role in communi-
cation and networking, or in the need to learn languages (Telve, 2019). Children seem also
to be more confused, especially when CBC is carried out weekly rather than daily (Siim &
Assmuth, 2016). The within-family balance is also affected by the behavioural attributes of
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the commuter: some develop a more independent (selfish) behaviour due to the mobility
(Frigren & Telve, 2020), whereas others become more involved in family life, especially
when the job comes with additional advantages such as additional parental leave or
flexible work (Telve, 2018).

4.3.3. Labour markets

The literature often generally emphasises how the opening of borders triggers economic
development in border regions and its increasing role in national labour markets (e.g.
Durand et al., 2020). Some research addresses more specifically how CBC affects labour
markets. Unemployment rates are found to decrease because of CBC in the origin
regions and increase in destination regions (where cross-border workers are preferred),
or lead to the creation of more jobs, thereby reducing unemployment (Pierrard, 2008).
However, cross-border commuters do not seem to affect wages (Moritz, 2011). Some
effects on labour market dynamics are also found, with more flexibility in the presence
of cross-border commuters (e.g. Klatt, 2014). One could argue that there is self-selection
and people are attracted to more flexible labour markets. Yet cross-border labour markets
should not be mistaken for globalised labour markets associated with residential
migration (Gerber, 2012). In the U.S.-Mexico case, Alegria (2002) also reminds us that
CBC workers participate in — and thus influence — two labour markets: that of their desti-
nation, from which they receive their wages, and of their origin, where they usually spend
these wages.

4.4. Policies

Transportation policies and cooperation and integration policies represent together a
very large proportion of the CBC literature.

4.4.1. Transportation
Various authors stress that stakeholders understand the role of transportation systems
in supporting regional economic growth (e.g. Decoville & Durand, 2016). The develop-
ment of public transportation across borders then appears to be a key policy challenge
and calls for cooperation and planning (Durand & Nelles, 2014). Research clearly empha-
sises that public transportation is currently insufficient to cope with increasing CBC (e.g.
Gerber et al., 2017) including residents of rural areas (Cavallaro & Dianin, 2020). That
echoes issues of public transport efficiency or affordability within countries (e.g.
Coulson et al.,, 2001).

In addition to public transportation, road infrastructure development is also discussed
in the CBC literature (Medeiros, 2018), including heavy infrastructure such as bridges (e.g.
Balogh & Pete, 2018) or underwater tunnels (Schmidt, 2005). While there is a clear agree-
ment in transport research in general that building more roads is not a sustainable long-
term solution for cities, or a solution to congestion, this is barely seen in the CBC literature.
This does not mean that it is ignored, but rather that the focus is on the inter-regional
transport scale rather than framed as an urban question where the effect of a derived
demand is probably clearer. CBC is actually a mix of both, an inter-regional question
and an urban question — albeit spanning two countries — but transport policy questions
seem largely framed under the first domain.
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4.4.2. Cooperation

Cooperation between border regions is the most documented policy topic within the CBC
literature. It includes, but is not specific to, commuting. The primary issue emerges from
the fact that policies aimed at “removing” borders are undertaken at national level and
may thus ignore effects on border regions themselves (e.g. Medeiros, 2018). More specifi-
cally, the imbalance between the governing level and the area affected by CBC seems to
arise from a lack of interest in promoting cross-border cooperation (Decoville & Durand,
2016), policymakers’ lack of experience regarding the specificities of cross-border settings
(e.g. Svensson & Balogh, 2018), or insufficient funding (e.g. Medeiros, 2014). Researchers
suggest that local governments should be put in charge of cooperation policies (Schmidt,
2005), with increased mutual trust (Sohn, 2014), and that policies should be based on
market needs rather than political wishes (Lofgren, 2008). They also suggest an increased
role for cross-border institutions, organised networks (e.g. Cavallaro & Sommacal, 2019)
and programmes including INTERREG (Medeiros et al., 2023). Other than general cooperation
policies, some domain-specific policies also indirectly impact commuting behaviour or resi-
dential mobility over the border, i.e. shared health facilities (Herzog, 1990), digital services
(Soe, 2018), discounted tolls (Knowles & Matthiessen, 2009) or technology-based border con-
trols (Morchid & O'Mahony, 2019). Recent literature stresses the impacts of COVID restrictions
on cross-border workers. The border closures created uncertainty (Bohm, 2022) and dissatis-
faction, highlighting the need for a cross-border functional management system.

4.4.3. Laws and administration

While the effect of administrative differences on work and residential decisions is not
specific to cross-border areas, it is of particular importance here. Laws and agreements
allowing the free movement of commuters between countries are essential to CBC
flows (Parenti & Tealdi, 2023). The relative location of firms and households, and hence
commuting costs and flows, can be affected by subsidies and tax incentives that vary
across space (e.g. Coulson et al., 2001). In CBC contexts, these spatial variations are the
norm rather than the exception, governed by several national laws and multinational
agreements (work permits, taxation laws). As documented mostly for the EU (e.g. Nahr-
stedt, 2000), tax and social security laws are the main sources of imbalances between
CBC and internal workers, and influence the decision whether to locate to the country
of employment or not. Nahrstedt (2000) examined the legislation and related conflicts,
and notes that cases have been usually resolved in favour of CBC workers, and thus
that imbalances tend to decrease over time. The rise of flexible working time and tele-
working may, however, add new dimensions to these issues in the short term. Nahrstedt
(2000) also mentions that discrimination may arise in domains other than income and
social security, such as investment or property allowances. In addition, CBC may in turn
significantly affect social security systems (family, pensions, etc.) themselves, although
this seems to be reported only for Luxembourg, where the proportion of cross-border
workers in the labour force is very high (Labouré, 2019).

5. Discussion

We have taken stock of the literature on CBC, a growing but still limited body of literature
with respect to its spatial and demographic importance. We have so far described its key
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topics, subtopics, methods and content. We now summarise and frame the main findings
(5.1), to discuss gaps and stress development opportunities in the field (5.2).

5.1. Knowledge summary

In Figure 3, we provide a visual summary in the form of a knowledge map showing the
main connections between the different topics present in the CBC literature and summar-
ising the results of our content analysis. The knowledge map is structured along the sub-
topics identified in Figure 2. Directional connectors are used to represent agreements
across case studies in the literature and a + or - sign indicates whether a positive or a nega-
tive effect is found for the subtopic. The summary map by no means suggests a general
cross-border commuting process, but rather aims to stress commonalities between cases
as well as unknowns. As per our discussion in section (4), intrinsic variations across
studies and geographical specificities are important and may prevent further generalisation.

It is clear that the majority of the agreed connections that can currently be traced in the
literature are between the determinants and the levels of flows across borders. The indi-
vidual effects and residential location effects on crossing flows also generally align with
expectations from standard commuting knowledge. In that sense, CBC is a very standard
form of commuting, albeit more intense and sharing similarities with longer-distance
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commuting. As with a longer commute, CBC is more likely for men, those developing their
careers, those with higher education and those with fewer children. Residential distance
to the border acts as a commuting cost, just as a standard distance to jobs. National differ-
ences then add complexity in determining an individual’s commuting probability, mostly
adding a barrier through language (culture) or administrative differences.

At a more aggregate scale, the pattern of distances and time (accessibility) in turn
affects the feasibility of CBC flows. Similarly, aggregate flows are indirectly influenced
by cooperation policies that smooth out administrative differences or support cross-
border infrastructure. Flows, however, are both impacted by and impact on labour
markets, in that imbalances in job availability create flows, and these flows in turn
create further imbalances.

Transportation modes for commuting across borders are surprisingly barely connected
to individual characteristics. Distance and mode choice effects on life and travel satisfac-
tion have been identified in CBC, but whether the individual determinants of mode choice
differ in a CBC setting or a standard setting still needs to be identified after controlling for
accessibility effects or cross-national differences, for example. What is currently agreed is
that there is insufficient public transport provision across borders. Given current sustain-
ability challenges, however, this is no different from a conclusion one would also draw for
internal commuting.

From the policy side, it can be clearly identified in the literature that transport provision
policies must affect travel distances and times, ultimately reducing costs to individuals.
Integration policies are intended to overcome national differences seen as barriers at
the individual level, especially from the labour market perspective. We can then see
cooperation policies as an instrumental (sub-)policy to improve both integration and
transport policies.

5.2. Future research directions

First and most striking in our mapping attempt is probably the many missing or under-
examined links between the subtopics. For example, how is residential migration (vs.
commuting) affected by residential characteristics (local labour markets, housing
supply, neighbourhood quality, local amenities, etc.), accessibility or vehicle ownership?
How are travel times and distances linked to modes? How do cooperation and differences
in laws affect life or travel satisfaction or mental health in cross-border areas? Since these
are links within existing and identified CBC topics, we believe these are research questions
for which answers lie close at hand. Based on these findings then comes the question of
how further variations exist across large regions (politically integrated or not) or can be
explained by specific characteristics of the origin and destination countries.

Secondly, there are topics or subtopics that are simply absent to date. Commuting by car
typically, and particularly over long distances, is not without impact on the environment
and the planet. Pollution effects or the contribution to CO, emissions (and their accounting
on one or the other side of the border) are not yet part of the CBC impacts literature, for
example. Equity, segregation or housing markets also seldom appear. The field seems to
work somewhat in isolation, stressing the specificities due to a border but somehow down-
playing the issues and challenges that apply to standard commuting, and thus not fully
benefitting from more general findings and methods. In addition, it remains to be seen
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to what extent policies are entirely novel because of the CBC context, or whether environ-
mental, social and urban planning policies applied in other contexts would work well.

Thirdly, the effects of the distance to the border and ultimately the spatial extent of the
cross-border particularities have not been sufficiently explored. Rather than a singularity,
CBC could be seen in a more continuous way in space, gradually equating to standard
commuting and with national discontinuities being treated in the same way as any
other administratively variable factor. Where differences remain, this perspective would
highlight the need for more focused policies (infrastructure, labour, housing, etc.) and
the geographic space where increased cooperation is needed.

Fourthly, more elaborate empirical studies are needed to deepen the links identified
above. It seems essential that the results of the qualitative research (surveys of actors,
commuters, etc.) are examined further and supported by quantitative empirical evidence.
Quantitative evidence could also be built from more advanced methods (econometric,
spatial analytics, simulation, etc.) that can be found in standard urban and transport litera-
ture dealing with commuting. It is also equally important to reflect on how the individual
effects identified quantitatively can feed into or be triggered by the qualitative research,
which to date has been focused more on governance than individual behaviour. Along
similar lines, it is important to remember that Europe is over-represented in the field,
especially regarding scales of governance and cooperation policies.

Fifthly, a key challenge to further empirical research is the lack of comparable data. It is
not surprising that most studies stress specificities rather than commonalities. Direct com-
parative research remains rare, and potential analyses over even wider territories (several
countries) lack the necessary geographical granularity. The wide variety of variables and
data types adds to a lack of agreed standard methodologies across cases. Evidence is
largely based on ad-hoc surveys implemented at the origin or the destination country,
and specifically related to the CBC cohorts. They are difficult to reconcile with other internal
data and even more across different pairs of countries. Overall, a proper meta-analysis is
impossible at this stage. We believe that working towards comparable mapping, models,
estimations and surveys across many cross-border areas must be encouraged.

It also appears there have been no major efforts regarding data in the field, and almost no
use of social media data. In Europe, continued investment in making census data available at
a 1 km grid (Eurostat, 2023) rapidly improves the situation, provided the cross-border com-
plexity is not lost in the process. At the global scale, the approach used within the Global
Human Settlement (GHSL) framework is also an important step forward, since attention is
paid to avoiding border biases (Maffenini et al.,, 2020). Jarv et al. (2023) suggest using
social network data since they are similar across national borders and can provide additional
longitudinal or seasonal information at a refined spatial scale.

Lastly, it is crucial to monitor changes in CBC flows and determinants after new events
or changing behavioural trends. The Covid-19 pandemic and the increase in teleworking
are evident examples. The closing of borders and different national strategies affected
CBC and decreased trust in the capacity for cooperation between neighbouring countries
(e.g. Novotny & Bohm, 2022). Teleworking and more generally new patterns of work or
residence are heavily debated these days and likely to affect commuting traffic, patterns
and impacts everywhere. In cross-border areas, such changes could tip the balance
heavily towards residing outside the country of work, with transportation costs having
less weight in the decision-making process.
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6. Conclusions

In this paper, we offer the first extensive systematic literature review of cross-border com-
muting. It is an increasing reality that challenges urban development and transport pol-
icies precisely where cooperation and integration is difficult. While commuting inherently
arises from the spatial separation of jobs and residential areas, borders introduce disrup-
tive elements that accentuate disparities. They emphasise the need for integrated land
use and transport policies, with the added complexity of labour market, administrative
or cultural differences. Despite being a largely neglected subject of study, cross-border
regions confront contemporary sustainability and social challenges that demand scrutiny.

We structured the scholarly corpus compiled into four principal topics and around 30
subtopics, of which 6 relate directly to transportation research, and most indirectly. The
corpus comprises many case studies with some comparative work but generally a lack
of knowledge integration and synthesis. We argue the field needs consolidation, more
cross-fertilisation across case studies, and more comparisons with transport analyses in
non-cross-border areas.

Beyond assembling the corpus, we also identified gaps and can now suggest the field
develops towards (1) a rigorous examination of the connections between various com-
ponents within the existing cross-border commuting system, (2) explicitly embracing sus-
tainability and social challenges related to any urban and transport development, (3)
more clearly identifying the spatial areas where borders lead to behavioural or policy spe-
cificities, (4) obtaining stronger and comparable quantitative evidence and its links to
qualitative understanding, (5) homogenising data and approaches, and lastly (6) consid-
ering recent changes due to more flexible working patterns, as they are likely to have
even more impact in border areas than elsewhere.
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