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Abstract

Border regions are likely to play a critical role within the spatial dynamics initiated by the
enlargement of the EU. This paper deals whh effects of integration on labour market con-
ditions in border regions. Within the frameworkdfferent theoretical approaches the effects

of integration on location coittbns and labour markets in border regions are analysed. Fur-
thermore, we investigate empirically the degree of labour market integration in European bor-
der regions. Measures of spatial associatiorappdied as indicators for the intensity of inte-
gration among neighbouring labour markets. Thaelte of an analysis of per capita income
and unemployment for the period 1995 to 2000 paird measurable spatial segmentation of
labour markets even among highly integra#dfl 5 countries. On average, border regions in
the EU are characterised by lower degree of labour market integration than non-border areas
due to significant border impediments thainiper equilibrating forces between labour mar-
kets on both sides ofational frontiers.
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INTEGRATION AND LABOUR MARKETSIN EUROPEAN BORDER REGIONS
1. I ntroduction

While barriers to trade between EU15 and asm countries have been completely abol-
ished on May T 2004, there are still restrictions impeding labour mobility. Transitional ar-
rangements regarding the free movemenadur in the EU25 between old and new member
states mainly arose from the fear ofsmammigration from Eastern European countries. In
this context, it is argued that an incgean labour supply reking from immigration could
worsen labour market problems in the old mensiates, leading to declining wages and ris-
ing unemployment rates. Especially in EQuatries close to new meer states correspond-

ing concerns are widespread. The Commission (2@06fgs that in particular regions along

the former external EU border might face vprgnounced integration effects because of their
proximity to the new member states. In principle, these regions are expected to benefit from
EU enlargement in the medium and long term. Intensified cross-border interaction might give
rise to a dynamic growth process in bordegjiors. However, in the short run border regions
might face significant adjustme pressures due to increassampetition in product and la-

bour markets.

Border regions are likely to play a critical role within the spatial dynamics initiated by the
enlargement of the EU. With accession of the 10 new member states the share of border re-
gions in total area of the EU increased fra@%o in the EU15 to more than 35%. The corre-
sponding percentage of EU population rosenfrtb% to almost 25%. This paper deals with

the effects of integration on labour markenditions in border regions. Within the framework

of different theoretical approaches the efeat integration on lo¢en conditions and labour
markets in border regions are analysed. Furtbegmhe study aims at investigating empiri-

cally the degree of labour market integoatiin European border regions. In various case
studies specific aspects of labanarket integration are analysed for selected border redjions.

In contrast, we aim at providing some empirical evidence on the average effect of national
frontiers in European cross-border labour marketss implies that our analysis can not offer

the same detailed insights as existing case studies. In fact, the objective of this investigation is
to assess whether different border impedimenistwéire described in case studies make up a
representative phenomenon in the EU and whehbeespatial structure of labour market con-
ditions is marked by significant border effects. Indicators of spatial association are applied as
measures for the intensity of integrationang neighbouring labour markets. The analysis
focuses on internal border regions, i.e. regiocated along the borders of integrating coun-
tries which constitute the focal point of integration from a geographical perspective.

! The volumes by De Gijsel et al (1999) and Van der Velde/Van Houtum (2000) include several detailed
and thorough studies dealing with labour market issues in different European border regions.
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The rest of the paper is organised as follows. Section 2 explores specific characteristics of
border regions and labour market integratiaanglnational borders within different theoreti-

cal frameworks. We consider traditionat&ion theory, New Economic Geography (NEG),
trade theory, and migration theory. In section 3, the results of an empirical analysis of spatial
labour market segmentation in the EU15 aredEkJ27 are presented. The section comprises a
description of methods, datadicross section. Methods for eagdtory spatial data analysis

are applied in order to investigate whethetioral frontiers hampethe convergence of la-

bour conditions in border regions. We analysgiareal disparities in pecapita income and
unemployment in the period 1995 to 2000 to determine structural breaks in space resulting
from border impediments. Section 4 concludes.

2. Border Regionsand Integration — I mplications of Economic Theories

Integration affects regional labour markets ugualbng three channels: trade, migration and
foreign direct investment (FDf) Specific effects of integration might arise in border regions
because of two aspects. Firstly, integratiom atiect the location conditions of border regions

in a special way. The specific geographic position of internal border regions in the centre of
an integration area might give rise particulategration effects. Secondly, the proximity to
integration partners could result in an above average participation in the international division
of labour since the intensity of trade relatiamsl factor mobility is influenced by geographic
distance. Moreover, closeness of the integnapartner might allow for a more comprehen-
sive integration in border regioh&cause additional forms ofoss-border interaction such as
commuting and trade in usually non-tradabt®ds are viable. The two aspects are directly
related to labour market ddepment in border regions. Laian conditions affect the num-

ber of firms located in a region and hencepryment. Correspondingly, changes in location
conditions in the course amtegration might impact labowtemand, wages and unemploy-
ment. Furthermore, labour marleftects of integration will beelatively pronounced in inter-

nal border regions due to their proximity to gration partners if interaction between re-
gional labour markets is significantly haerpd by frictional effects of distance.

In the following sections, we will shortly outline implications of different theoretical ap-
proaches regarding labour market effects irdboregions released by integration. The inter-
dependency between igtation, location conditions, tradad labour mobility is considered
within the framework of location theory, NEG, trade theory and migration theory.

2 Cf. Boeri/Briicker (2001).



2.1 Location Conditionsin Border Regions

Location theories provide an adequate frameviorian analysis of integration effects in bor-
der regions arising from changes in locattmmditions. Corresponding models emphasise the
significance of access to inputs and purchagiower, the endowment with human capital,
agglomeration economies and infrastructure gimant location factors. Spatial proximity to

a national border may derogatee thuality of location factors and thus the attractiveness of
border regions as production sites. This holdparticular for market access which is influ-
enced by population density, regional per capit@me and infrastructure endowment. Losch
(1944) shows that the economic landscape, a systatifferent spatial market areas, is af-
fected by national borders. Borders are distortiomaarket networks and divide market areas
because they reduce the accessibility of demaherefore firms are discouraged from locat-
ing near borders, i.e. within border regionsrtkermore, firms will be the more distant from
national borders and the neatera nation’s geographical centre the larger their required mar-
ket areas are. Consequentiprder regions will have onlyfaw economic activities and only
firms requiring small market areas. Losch ddsesia border region as a desert, a wasteland in
which many products can only be obtained fromstagice or not at all. Border regions are
generally regarded as marginal spaces disddgad by their peripheral location and divided
market areas resulting in limited gsibilities for economies of scale.

Declining border impediments immensely change the relative geographical position of border
regions. While internal border regions are pegijglh areas on a national scale they gain — lo-
cated at the interface of domestic and foreign markets - a more central position in the integra-
tion area. Proximity to a border will lose its relevance as a location disadvantage if border
impediments decline in the course of econoimtegration. Traditionlalocation models, de-
veloped by Lésch (1944), as well as NE@gest that a reduction of border impediments
positively affects location conditions and facendowments in border regions. NEG models
imply that intensified international trade might change the spatial distribution of economic
activities within countried.In the course of integrationehgeographical orientation of firms
changes from an inward bias towards inpotl output markets abroad. Therefore, new eco-
nomic centres might arise in the middletbé integration area \ilk traditional production

sites may lose importance.

Based on market access considerations, NE@ets suggest that reducing border impedi-
ments could attract comsiers and firms to internal border regidriEhis originates from the

fact that integration leads to above averageeiases in market access in internal border re-
gions. In NEG models, a region’s attractiveniesdabour rises with market access since ac-
cess advantages raise wages. Moreover, firms also prefer locations that offer a large market.
Therefore, integration might release a seli@icing process ofndustrial concentration in

3 Cf. Elizondo/Krugman (1996) and Fuijita et al. (1999).
4 Cf. Niebuhr/Stiller (2004).



the course of which firms and workers relocate towards internal border regions. Due to immi-
gration of labour and sitiement of firms, employment arttle wage level will rise in border
regions>

In general, no conclusions concerning regional unemployment disparities can be derived from
NEG since most models assume that laboukata automatically clear. A rare exception is
the NEG model by Peters/Garretsen (200@} ihcorporates unemployment. According to
this approach integration might worserbdar markets conditions of peripheral regions.
Sudekum (2004) combines the wage curve apagravith a product market that exhibits the
basic features of NEG. He shows that regiamth high income levels have low unemploy-
ment rates and vice versa. Large coreargliwhere workers and production concentrate have
lower unemployment rates than sparsely popdlgteripheral regions. Labour mobility will
exacerbate regional disparitiesintome and unemployment rates. Hence, free movement of
labour established in the courskintegration might reinforceegional labour market dispari-
ties® This is in contrast t@onventional approaches thatedict converging labour market
conditions as a result of labour mobility. Teeidy by Stidekum implies that differences in
unemployment rates and income should benpunced among core regions and peripheral
areas. However, labour market disparities leetwvneighbouring regions can be expected to
be rather small at a low lelvef regional aggregation because of their similar geographical
location within the economic landscape.

2.2 Cross-Border Interaction

Borders affect economic activity in border regions since they generate barriers that raise the
costs of cross-border interaction and redueetthnsfer of information and knowledge. In
general, the internationalisati of labour markets mainly arises due to migration, FDI and
trade which tend to increase as border impediments decline. Furthermore, in border regions
cross-border commuting and the exchangenai-tradable goods mighelease additional
integration effects. Integration impacts @ual labour markets —baur supply, labour de-

mand and wages — via several transmission mé&zhanin this section, we focus on effects
resulting from increasingade and labour mobility.

In contrast to positive integration effects derived from market access consideration, Papapanagos/Vickerman
(2000) argue that border regions might also realidectine of economic activity due to a reduction of bor-

der impediments since they lose business associated with crossing the border.

The result arises since unemployment disparities are mainly driven by an increasing returns technology and
economic agglomeration of labour demand. This outcome is confirmed by Epifani/Gancia (2001). They have
formulated a core-periphery model with unemployment in which search costs generate a positive externality
of agglomeration on the labour market. Within this framework, labour mobility temporarily alleviates re-
gional unemployment disparities but increases differences in unemployment rates in the long run. Only at a
well advanced stages of integration when transportation costs become negligible, unemployment disparities
tend to disappear.



Trade

From a certain string of trade models ongymiconclude that proximity matters for trade.
The assessment that trade intensity dependdistance is supported by empirical tests of
gravity models. Under this presumption, border regs should be ceteris paribus more
strongly involved in trade with neighbouringpuntries than non-border regions. Regional
labour market effects caused by trade libsaion might therefore be relatively pronounced
in regions close to integration partners. Ganing the impact of trade on labour markets one
has to differentiate betweergions and sectors. The reduction of border impediments will
positively impact regions speciaig in production of goods belonging to the export sector
after integration. Adjustment @ssure will arise in regionghich used to produce commodi-
ties that become import gootiherefore, the impact of trade crucially depends on compara-
tive advantage and regional specialisation. Intbspect, labour market effects of integration
will not systematically differ between bordegiens and other regions as long as border re-
gions do not exhibit specific specialisation pattérns.

However, as regards trade liberalisation specific effects for border regions are related to the
fact that goods and services which are ingple non-tradables between countries (e.g. con-
sumer services, local public transport and hagjsimight become tradable goods in border
regions due to the proximity to foreign mark&ts\ wider variety of economic branches is
affected by integration in border regions compared to areas located in the centre of the na-
tional economy. Various sectors are exposethtiernational compgéion and might as well
benefit from the proximity to foreign marketBhe interaction of intensified competition and
increasing foreign demand might affect labour market outcomes in border regions positively
or negatively. Concerning the impact on waggassical trade theory implies that trade is
sufficient for realising factor price equali®n in an integration area even without
interregional mobility of production factorshils, there are close links between trade and
labour mobility with respect toross-border labour market intagon. In principle, migration

and commuting might act as substitutes for trade.

Corresponding analyses are empirically highly significant in explaining the volume of trade between
two regions by their economic size and the interregional distance. Cf. Deardorff (1998) and
Fidrmuc/Fidrmuc (2003).

Cf. Bittner (2002), p. 67.

The same conclusions can be drawn from newer trade theories which highlight product cycles, econo-
mies of scale and product differentiation as determinants of international trade.

10 Cf. Dascher (2003).



Labour Mohility

According to neoclassical models, wage and unemployment differentials are the driving
forces for labour mobility. The liberalisation abour mobility among regions will release a
reallocation of production factors among regiomarked by disparities labour market con-
ditions. Labour will move from low wage regiotws high wage areas. The relocation of pro-
duction factors leads to decligirdisparities in factor remuregion. According to traditional
neoclassical approaches, there will be a migration equilibrium if no more (Magdispari-

ties between two region8 and B will exist (see equation 1J.hus integration will support

the convergence of wage levels between regi@so among areas along both sides of a na-
tional frontier - if labour markets are liberalised and border impediments decline.

(2) Interregional migration equilibriumy, =w;,

More advanced migration theories go beyendsidering wage disparities as the only deter-
minant of labour migration. Migteon models originally developed by Sjastaad (1969) and
Todaro (1970) gave rise to the human camggproach for explaining migration. In this
model, migration is considered as an investhtecision depending on wage level in the po-
tential destinationqualification, age of the worker amdigration costs including direct mi-
gration costs (information, searcost and travel costs) agell as indirect migration costs
(social and physical costs). Hig/Todaro (1970) developed adwector model of rural-urban
migration with urban unemployment going back to an institutionally determined minimum
wage. Rural-urban migrationguoeeds in response to expected earnings. Labour will migrate
from region B (rural) to regionA (urban) as long as the wage level in regibn weighted

by (1-6)which can be interpreted as the probability of finding a jobAinr surpasses the
wage level inB. In this model the urban unemployment rate acts as an equilibrating force on
migration since urban unemployment rises in the course of immigration making it less attrac-
tive to migrate from rural to urban regions.

(2) Interregional migration equilibriumw, [{1-6) =w,, = unemployment rate.

Furthermore, newer migration theories pointthe relevance of personal networks in ex-
plaining the migration decision. Key elemeantanigration networksire intense relationships
among persons in regions of origin and dediom which reduce information and search costs
for potential migrants (Straubhaar 2000). Samgration theories subsume migration deter-
minants in push factors in the region of origeng. low standard of living, high unemploy-
ment, insufficient social security system, higltes, bad environmgal conditions, bad infra-
structure) and pull factors at work in the k@giof destination (e.g. high standard of living,



low unemployment, good social security system, low taxes, good environmental conditions,
good infrastructure, networks).

Regarding implications for labour markets in dr regions, frictional effects of distance and
transaction costs are highly relevant. Labour mobility is not free of costs and there is no per-
fect information on labour market opportunitiésRavenstein (1889) formulated in his laws

on migration that migration pgeminantly takes place oveh@t distances. Schwartz (1973)
discusses economic and other factors that fitvenunderlying adverse effects of distance on
migration as implied by the negative distanelasticity of migration flows. Corresponding
migration determinants are sorted into twougps: (1) increasing (with distance) costs and (2)
diminishing (with distance) information. Empirical studies imply that the probability to mi-
grate between two regions declines as distance between them increases because migration
costs rise and assessing potential migration gains becomes more dffficét.dampening

effect of distancendicates that workers located in @er regions should have a relatively
high incentive to migrate to neighbouringuntries. Costs of migrating to neighbouring
countries are comparatively lofor individuals in border regions which have, due to spatial
proximity, advantages in gathering infortia@ on the foreign labour market. Moreover, so-

cial costs should be relatively low due to short travel times for visiting families alfroad.
However, significant border impediments ntighcrease transaction costs and information
deficits, reducing labour mobility between neighbouring regions along national borders rela-
tive to mobility among domestic labour markets.

In case migration costs and commuting costs matter, interregional real wage disparities are
compatible with a migration/commuting equilibrium. Among two regions any migration will
cease, if the wage gap between these regions equals migration costs (see equation 3). Fur-
thermore, workers will only have an incentive to commute from A to B if the wage differen-

tial compensates for commuting costs.

(3) Interregional labour market equilibriuna, —w, =mc ,

mc = migration (commuting) costs.

In a model by Buettner/Rincke (2004), the existence of a border results in additional mobility
costs. A reduction of transaction costs of mobility caused by integration will raise labour sup-
ply in border regions of high income countries. In these regions, the wage rate is reduced,
employment increased and participation declines. The authors also provide empirical evidence
on the impact of integration on labour mar&ehditions in border regions based on an analy-

1 Cf. Fischer/Straubhaar (1994). pp 75-100.
12 Janssen (2000).

13 Cf. Tassinopoulos (1999).

14 Schwartz (1973).



sis of German re-unification shock. Accordilmgthe results, regions located along the former
border experienced a decline of wages and an increase in unemployment relative to other
West German regions due to cross-border labour mobility. Thus the decline in transaction
costs is particularly effective in border regs. Commuting but not necessarily migration ex-
panded labour supply and caused adverse effectedaesident workers in the high income
border regions. The findings suggest that the convergence of labour market conditions in the
course of an integration @ress might be more pronounced among neighbouring regions at
both sides of national border compareith foreign non-border regioris.

Papapanagos/Vickerman (2000) point out thatdfiects of labour mobility in the receiving
region crucially depend on the skill profile of immigrants relative to the domestic labour
force. If the mobile employees meet shortages of specific skills, the region of destination will
benefit and the domestic labour force will not incur any adverse effects due to the increase in
labour supply. However, in case the receiving region is marked by unemployment and no spe-
cific skill shortages prevail, immigration migresult in a deterioration of labour market con-
ditions in the receiving regions. The increaséalvour supply might lead to rising unemploy-
ment and could exert a downwasckessure on the wage level. With respect to labour market
effects in the region of origin it is importawhether emigration reduces an excess labour
supply thus leading to declining unemployment and rising wages.

Summarising the above-mentioned considerations, could conclude &b the potential for
cross-border migration is above average indborregions - for immigration as well as for
emigration. Labour market integration between border regions might also be promoted by
cross-border commuting which depends on de#asy nature. However, since the amount of
commuting is affected by population densiipemployment and income as well, labour mar-

ket effects of integration might only beopiounced in some border regions. The number of
potential in-commuters and immigrants in border regions will be the higher the better the op-
portunities for finding a job and the higher wage rates are. Therefore, densely populated bor-
der regions offering good labour market opportunities will attract more labour from abroad
than rural border areas.

2.3  Conclusions- Integration and Cross-Border Labour Markets
Traditional location theory and NEG imply thidte reduction of border impediments might

have positive effects on location factors and labour market conditions in border regions, espe-
cially due to an improved market accé$sost NEG models also suggest that labour will be

15 Hansen/Nahrstedt (2000) note that national differences in taxation or social security systems which

usually represent obstacles to commuting might also create incentives for commuting. Therefore inte-
gration might give rise to opposing effects regarding the amount of cross border commuting since inte-
gration can reduce border-specific motives for commuting.

16 Cf. Niebuhr/Stiller (2004).
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attracted to border regions — from abroad as well as from domestic regions — if wages rise in
conseqguence of an increased access to punghaswer. However, one should keep clearly in
mind that NEG does not allow to draw clear-cut conclusions with respect to effects of declin-
ing border impediments in border regions. Duehi existence of multiple equilibria, it re-
mains ambiguous how integration affects patial distribution of production factors and
whether border regions can realise above aeeirstggration benefits. Some approaches actu-
ally indicate that integration will even worsen economic situation and labour market condi-
tions in border regions if they are disadvaet by a peripheral position before integration.

The potential for high cross-border labour markeeraction is certainly above average in
border regions. Cross-border commuting and tiadesually non-tradable goods are aspects

of integration specific to border regions. Thenawval of remaining barriers to trade and the
free movement of labour might impact maongly on labour markets in border regions
because of commuting possibilities and the limitadability of services. Border regions are
potentially most affected by integration. Hoxvee, effects are probably diverse. Competitive
firms and areas will benefit from the proximity to foreign markets, whereas less competitive
ones will suffer from increased competition. The precise implications depends on comparative
advantage and regional specialisation and rexiBp effects are due for border regions as
long as they do not exhibit gicular specialisation patterns.

Most probably, labour market conditions will differ among neighbouring regions as long as
interregional interaction is hampered. Nationahtrers usually give rise to various impedi-
ments which effectively segment regionabdar markets along national borders. Regional
disparities in labour market and living conditions are incentives for cross-border migration
and commuting that might be increasingly realised as border impediments decline. According
to neoclassical theories, the removal of barriers to trade and factor mobility promotes income
convergence. If no barriers to trade and no mobility costs exist, factor price equalisation will
result from the liberalisation of trade and factor markets. Regarding regional unemployment
disparities, Elhorst (2003) differentiates betweedisequilibrium and an equilibrium view.

The disequilibrium view states that persistent disparities are caused by the slow operation of
equilibrating forces due to economic and social barriers. In the equilibrium view unemploy-
ment differences reflect regional amenities and disamenities. Economic and social barriers
might separate regional labour markets and restrict labour mobility even among domestic re-
gions. Results of NEG and migration theoradso suggest that pronounced labour market
disparities might characterise the long-term spatial equilibrium. But there is no indication for
above average disparities among regions along national borders unless there are significant
border impediments. One might even expect that on an international scale, disparities among
regions along national borders are comparatil@hyas long as border impediments are neg-
ligible due to modest migration and commuting costs. Thus regional disparities could hint at
the degree of cross-border labour market irtegin. Relatively low cross-border integration

of labour markets might go back to the fact that impediments for labour mobility still matter
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among EU regions. With increasing degree bbla market integration regional income dif-
ferentials and unemployment disparities should decline.

3. Cross-border labour marketsin the EU

The empirical analysis of Eopean cross-border labour markets departs from the idea that the
degree of cross-border labour market integratioght be reflected in the spatial structure of
disparities. We focus on the issue of borders as obstacles to equilibrating forces that impede
the reduction of regional labour market disparities. If labour markets are highly integrated,
especially neighbouring regions will be marked by similar unemployment rates and income
levels. However, experience in the EU indicdtes persistent bordempediments, resulting

from differences in languages, culture and institutional systems, might obstruct deep labour
market integration in regions along national borders.

We investigate the intensity tdbour market integration in teU by means of spatial statis-

tics. The first best approach to deal empirically with the significance of spatial interaction
among regional labour markets in Europe woula larect analysis of commuting, migration

and interregional trade. However, comparatdéa on the various forms of interaction on an
adequate regional level is not available. Data on interregional migration in Europe is restricted
to rather large regions and intranational flows. Consistent data on interregional trade and
commuting does not exist on the European leVhls scarcity of data requires to apply a
method that allows to analyse the effectspétial interaction witout quantitative informa-

tion on different linkages between labour markets.

In order to investigate the degree of labour raairktegration and, in particular, the role of
border regions as focal points of Europeangragon, we apply methods for exploratory spa-

tial data analysis. The analysis departs from the hypothesis that among perfectly integrated
regional labour markets no income differences or disparities in unemployment should persist.
But empirical findings suggestéhfrictional effects of distaze hamper the interaction be-
tween regional labour markets. Costs of labour mobility and differences in regional amenities
might result persistent regional differencedahour market conditions. However, with per-

fect integration, interactioamong labour markets on both sidef national borders will be
inhibited by distance, or more generally transaction costs, to the same extent as between re-
gions within the same country. There should be no additional effects arising from the exis-
tence of a national border. The intensity dditsgd labour market segmentation should not dif-

fer between border regions and non-border regions.

Thus to sum up, we expect disparities in regional labour market conditions, also within mem-
ber states, due to transaction costs and differences in regional amenities that impede equalis-
ing interaction and convergence towards anicmn income level and unemployment rate.
Moreover, we suggest that differences in labour market conditions are relatively pronounced

12



along national borders, since spatial interaction is hampered by additional transaction costs
associated with the crossing of a national frontier.

3.1 Methodology

We apply spatial stistics to investigate bmur market integration and the specifics of border
regions in this respect. Both global and local measures of spatial association are used to ana-
lyse spatial dependence amomgional labour markets and structural breaks in space. As
global measure Moranisstatistic is applied that indicates the extent of significant spatial
clustering of regional unemployment and per capita income in the EU. Mbicarisbe ex-
pressed as:

nZZXiXJWij
joi

(4) |=W

wherex; andx; are the observations of the considered variable in regiodj (in deviations
from the mean) is the number of regions aS&dhe sum of all spatial weights;; is an ele-
ment of the spatial weights matiX. Via this matrix the varioudirections of dependence in
space are taken into account. For a setadservations, the matri%/ is an x n matrix whose
diagonal elements are set to zero (Anselin/Bera 1998 apply a binargpatial weight ma-
trix such thaty; = 1 if the regions andj share a border ang; = O otherwise. In this analysis,
the weights matrix is row-standardised. Therefdeguala.

Moran’s| gives an indication of the overall degrafelinear association between a vector of
observed values and the a weighted average of neighbouring valiesThe Moran coeffi-

cient can be interpreted as the slope of a linear regression IW& @n x. The so-called
Moran scatterplot provides a way to visualise the association betneghWx in the form

of a bivariate scatterplot. The Moran scatterplot allows to identify clusters of similar high or
low values as well as clusters of dissimilar values. The latter might point to outliers with re-
spect to the central tendency reflected by Morani%. regions that deviate from the spatial
pattern formed by the bulk of observations. Theggons could refer structural breaks, i.e. to
nonstationarities in space (with respect to the glspatial process at hand), especially if they
are spatially contiguous locations. Correspondingmalies could be terpreted as impedi-
ments to interaction amongigkbouring labour markets due tioe existence of a national
bordert’

In order to investigate whether the spatialstéring of unemployment and income signifi-
cantly differs between border regions and nordboregions, we also compute a local indi-
cator of spatial association, the local Moran statistic:

o Cf. O’Loughlin/Anselin (1996) for a corresponding analysis on international trade bloc formation.
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A positive (negative) statistic points to the existence of a cluster of regions characterised by
similar (dissimilar) unemployment rataad income levels surrounding regioWe compare
average local Moran statistics for border regiand non-border regions. In general, we inter-
pret a high positive spatial autocorrelation as indication of a high degree of labour market
integration, whereas negative spatial autocorrelation points to relatively low interaction
among corresponding regional labour markets.

3.2 Cross Section and Data

Overall, the analysed cross-section includes 855 European regions, 668 EU15 regions and 187
regions in the new member states and the datelicountries Bulgaria and Romania. We dif-
ferentiate between a cross-8eg including only EU15 regions and a larger group that com-
prises the EU27 regions. To ensure that bordgons can be adequately defined, fairly small
observational units are choséine sample contains NUTSa®d NUTS 2 regions as well as
functional regions consisting skveral NUTS 3 units. Internal border regions are defined as
regions that share a common border with aifor&U region. A detailed description of the
sample is given in the appendix.

Regional data on unemployment, working popataand Gross DomastProduct (GDP) per
capita were taken from the Eurostat Regio liada. GDP is measured in Purchasing Power
Standards (PPS). The Eurostat definition of unemployment is in line with the recommenda-
tions of the International Labour Office (ILOJhe unemployment rate is defined as the per-
centage of unemployed persons in the tetainomically active populain. The harmonised
regional data on unemployment is basedestimates taken from the Community Labour
Force Survey that are combined with regional structures of registered unemployed persons or
regionally representative results of labour force surVe@@&DP per capita is on hand for the
period 1995 to 2000, whereas data availability restricts the analysis of unemployment to the
year 2000. Finally, the spatialeights matrix is based on infoation on simple contiguity,

i.e. regions will be regarded as neighbouring, if they have a border in common.

3.3 Empirical Results
European border regions are far from besngomogenous group. They comprise both rural

peripheral regions such as Orense (G3gli@ad densely populatedgglomerations like
Kgbenhavn. Nevertheless, border regions diffgstematically in some respects from other

18 For more detailed information on the Eurostat Regio database see Eurostat (2001).
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regions. Table 1 shows that border regiores @raracterised by a relatively low population
density and a below average income levehficming somehow partly Losch’s perception of
border regions as wasteland. Moreover, growds slightly lower in internal border areas in

the second half of the 1990s compared witieotEU regions. However, in terms of unem-
ployment labour market conditions tend to be more favourable in areas along national fron-
tiers than in non-border regions.

[Table 1 around here€]

The differences between border and non-bordgions are negligible compared with the
large and persistent unemployment differentials and income disparities that mark the EU alto-
gether (see Figure 1 and 2). With enlargement regional disparities in the EU are mainly ear-
marked by the backwardness of Eastern Europeantries. This referaspecially to GDP per
capita. However, considerable differences are also apparent among the member states of the
EU15 as well as within countries. Intranatibdéferences in labour market conditions are
evident in particular in Germany, Spain analyit Some national bordecan be identified as
separation lines between regiotabour markets, but the spatistructures of income and
unemployment are not predominantly characterisgdcountry effects. Altogether, the re-
gional patterns of unemployment and income indicate that there exists a spatial dimension, i.e.
a clustering of similar labour market conditions in space. The results of several studies sug-
gest that regional labour market conditions are characterised by a significant spatial depend-
ence, i.e. regions with similar labour market conditions tend to be neighfours.

[Figure 1 around here]
[Figure 2 around here]

The impression derived from visual examinatisrsupported by the evidence on spatial de-
pendence (see Table 2 and 3, column 1). Théysis points to a significant positive autocor-
relation of both the regional unemployment ratie,{,,) and GDP per capitay( ,400; Y; 1005)-

Thus, neighbouring regions that form clustefsigh and low unemployment and groups of
high (low) income areas are a central feature of disparities in Europe. In the EU15, the spatial
dependence of unemployment is more pronednthan for income. For the EU27 corre-
sponding differences are not detected. In otderontrol for national effects relative income
(Yii/Y,,) and unemployment ratesi;(q,/ U, ,000) are considered, i.e. the ratio of the re-
gional unemployment rate (income) to thdio@wide unemployment rate (income). The
results imply that spatial clusters do not espond with national clusters, since a significant
autocorrelation also characterises the relative variables. Intranational disparities and cross-
border clusters add to the oviéispatial dependenaaf labour market conditions. However, a
significant part of the spatialssociation is obviously caused byuntry effects as indicated

19 Cf. Fingleton/McCombie (1998), Overman/Puga (2002), Lopez-Bazo et al. (1999) and Niebuhr (2003)
for corresponding evidence.
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by the differences between the coefficients for the absolute and relative variables. This applies
in particular to the EU27 — in the enlarget! national effects seem to matter more than
among the old member states. Moreover, for unemployment Mdrantggher for the EU15

than for the EU27. This difference regarding the intensity of spatial dependence is in line with
deeper labour market integration among tlteroémber states as compared with the EU27.

[Table2 around here€]
[Table3 around here]

The local Moran statistics for border and non-bordgions in the EU suggest that significant
differences exist between these groups of regadrisast with respect to unemployment (see
Table 2 and 3, columns 3 and 4). For unemplent and relative income in 1995 the strength

of positive spatial association is higher for non-border regions than for regions along national
frontiers as indicated by the correspondingangeand t-tests for equality of means. These
findings are in line with our expectationgyeeding the impact of national borders on labour
market integration. Internal border regionghe EU tend to be less frequently surrounded by
areas with similar labour market conditions. This can be interpreted as evidence on national
borders that still constitute measurable disruptions in space and hamper interaction among
regional labour markets and the convergence of labour market conditions.

However, results with respect to GDP per capita differ significantly from the findings for un-
employment. Though there is some evideaneborder effects for regional income in 1995,
differences between border and non-border regiend to be insignificant or even wrongly
signed. Investigation of corresponding Moranti&eplotts reveals that the estimates for the
non-border regions are severely downward biatiezlto some outlying regions which con-
stitute leverage points. As the Figures 3 and 4 show,fgy,, the detected spatial autocorre-
lation will clearly increase, if we control for the impact of the leverage points (marked by red
dots). The slope of the dashed lineresponds with the estimate for Morah’sxcluding lev-
erage points, whereas the solid line indicates the measured autocorrelation for the entire group
of non-border regions. This constellation algplees to the other income variables. Taking
into account the effects of leverage pointgréhis more support for a higher spatial depend-
ence for non-border regions compared with boetteas. Nevertheless, the findings point to a
stronger segmentation of cross-border labourketa with respect to unemployment relative

to income.

[Figure 3 around her¢]
[Figure 4 around here]

To sum up, the results point to a significapatial dependence, i.e. both regions marked by
favourable labour market conditions and areas characterised by low income and high unem-
ployment tend to cluster in space. Anyhovsignificant spatial segemtation of labour mar-

kets is measurable even among highlygraged EU15 countries. However, regional labour
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markets in the EU are separated also withember states since equilibrating forces across
regions are small. The segmentation does nanlyneefer to small regional units since this
would be reflected in a negative spatial depanden our analysis. In fact, segmentation con-
sist mainly in differences between spatial tdus of high and low unemployment (income).
Furthermore, we detect sigméint border effects in that border regions show on average a
higher degree of labour market segmentation (lower positive spatial dependence) than non-
border regions. The results are in contrastthe findings by Overman/Puga (2002) and
Sudekum (2004). Sudekum (2004) notes thabnatiborders are not extremely noticeable as
separation lines between regions with haghd low unemployment rates. Since the above
mentioned studies analyse NUTS2 regions, thel lef regional aggregain might be relevant

in this context because aggréga tends to cover up disparities.

4. Conclusions

Although the process of European integrati@s considerably facilitated labour mobility in

the EU, migration, cross-border commuting @oedresponding labour market effects are low.

In accordance with that, our findings point to significant border impediments despite the re-
moval of formal barriers to cross border maigtion. The spatial ¢eendence between neigh-
bouring labour markets in Europe is relatively low along national borders. Thus, borders still
exert adverse effects regarding the convergence of labour market conditions in the EU. On
average unemployment and income differ mameong adjacent foreign regions than between
neighbouring regional labour mats in same member state.

The results confirm evidence provided by varioase studies that deal with different aspects

of integration in selected European borderargi These analyses show that although legal
and physical border impediments have beenaedlin the course of ongoing European inte-
gration, significant barriers still remain. These border effects base on deficits in cross-border
infrastructure, institutional and administrative disparities, cultural and linguistic differences as
well as on social or psychological barriers @. Gijsel et al. 2000, Van der Velde/Van Hou-
tum 2000). Evidence provided by Hansen/N#dus (2000), Janssen (2000) and Van der
Velde (1999) reveals that cross-border labour mobility is relatively low even among regions
where barriers to mobility should be rather sraétiér decades of integration efforts. Accord-

ing to estimates by Hansen/Nahrstedt, complete integration between Denmark and Germany
would result in a tenfold increase of commuting across the border. Labour markets on both
sides of the border remain segarto a large extent even though free movement of labour was
formally established. As a result, unemplaymh and wages on one side of the border are
hardly affected by labour market conditions on the other side.

What can we expect with respect to the faioraof cross-border labour markets in the en-
larged EU based on this evidence on the EU15? Labour mobility that establishes cross-border
labour markets is currently low in the EUeRious experience regarding the introduction of

free movement of workers in the EU suggests that overall the migration potential within the
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EU25 is modest. However, migration will vary considerably between EU regions and in par-
ticular among border regions. Therefore, labmarkets in specific border regions might be
affected by pronounced effects. Moreover, cross-border commuting will probably have a
stronger impact on labour supply in specliierder regions. The findings of several studies
indicate that effects of labour mobility might centre in densely populated border regions
marked by large agglomerations and a dymraddvelopment. According to Alecke/Untiedt
(2001), significant cross-border commuting will primarily develop among regions which pos-
sess sufficient mass in terms of population @&conomic activity. Therefore potential com-
muting will probably be modest among sparsely populated rural border regions. Anyhow, the
long term effects of labour mobility might beirfg limited also in the most affected border
areas. The Commission (2001) notes that adveffects of immigration on indigenous unem-
ployment and wages in the EU have been relatively small in the past. Furthermore, transi-
tional arrangements between new and old member states will at least delay corresponding
effects®® An argument for relatively high cross-border mobility in new internal border regions
might be derived from the large income disparities and pronounced differences in unemploy-
ment rates among new and old member sfatescontrast, the low density of economic ac-
tivity and population in many of the new interrmdrder regions suggests that altogether the
intensity of labour market integration as measured by cross-border mobility will probably
remain low.

In order to achieve a high level of integoatithe EU has already implemented various meas-
ures that are supposed to reduce barriersdssdvorder interaction. However, evidence on
persistent border impedimts indicates that it might not Ip@ssible to achieve a high level of
labour market integration in border regions fieynoving physical, administrative and legal
obstacles alone. Some border effects can Beemced by integration policy, e.g. a poor
cross-border infrastructure that might especially concern the new internal border regions in
the EU25 because of existing deficits and tkelevance for cross-border commuting. How-
ever, labour market disparities will be resistant to usual measures of integration policy if they
are caused by weak spatial interaction due to cultural differences and mental barriers. Moreo-
ver, there might be good reasons for immobility because some skills and abilities are region-
or country-specifi¢® The relevance of cultural differees, mental barriers and country-
specific skills as well as the previous evidence on labour market integration among the old
member states denotes thatiagimg a reasonable degreeanbss-border labour market inte-
gration is a long-term task of EU policy.

20 The introduction of transitional arrangements regarding the free movement of labour is somehow incon-

sistent with the previously dominating view that low labour mobility in the EU15 constitutes a problem
with respect to the integration goal.

2 Cf. Hénekoop/Werner (1999).

= Cf. Tassinopoulos (1999), Straubhaar (2000).
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Table 1: Descriptive Statisticsfor the Regional Cross Section
EU15 EU27

Border | Non-border | Average | Border | Non-border | Average

Regions | regions Regions | regions
Population density, 2000 | g9.6 129.7 120.0 87.8 126.50 114.1
(inhabitants per km®?)
Unemployment rate, 6.3 7.7 7.4 7.0 8.6 8.3
2000
GDP per capita (PPS), 95.4 101.0 100 79.9 106.6 100
2000in % of EU15
Annual average growth
of GDP (PPS) 4.8 5.3 5.2 5.0 5.4 5.5
1995-2000, in %
Annual average growth
of GDP per capita(PPS) | 45 5.0 4.9 4.9 5.3 5.2
1995-2000, in %

Source: Eurostat, Regiodatabase; own calculations.

Table 2: Spatial Autocorrelation of |ncome and Unemployment in the EU15

Local Moran

Mean t-Test for

Variable Moran’sl; Non- Border equality of
(standardised | Border | Regions means

z-value) Regions

Yi 2000 0.32 (12.3)* 0.32 0.33 0.05
Yi 20007 Yn,2000 0.29 (11.0)** 0.30 0.21 1.85
Yi1995 0.35 (13.4)* 0.35 0.35 0.07
Yi 1005/ Yn1995 0.28 (10.9)* 0.30 0.20 2.03*
Ui 2000 0.79 (30.2)* 0.86 0.48 3.08**
Ui 2000/ Un. 2000 0.62 (23.6)* 0.68 0.36 4.13%

Notes: **

significant at the 0.01 level, *
Source: Eurostat, Regiodatabase; own calculations.

significant at the 0.05 level.
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Table 3: Spatial Autocorrelation of |ncome and Unemployment in the EU27

Local Moran
M ean t-Test for

Variable Moran’s Non- Border equality of

(standardised | Border | Regions means

z-value) Regions

Yi,2000 0.65 (28.5)** 0.61 0.78 2.31*
yi,zooo/ Yn,2000 0.25 (11.0)* 0.62 0.82 0.30
Yi 1005 0.68 (29.5)** 0.26 0.23 2.60**
Yi1905/ Yn 1995 0.39 (12.9)** 0.29 0.31 0.13
Ui 2000 0.61 (26.5)** 0.64 0.52 1.44
U;, 2000/ Un, 2000 0.44 (19.3)* 0.52 0.23 5.01*
Notes: ** significant at the 0.01 level, * significant at the 0.05 level.

Source: Eurostat, Regiodatabase; own calculations.



Figure 1: Regional GDP per Capita (PPS) 2000
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Figure 2: Regional Unemployment Rates 2000
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Figure 3: Moran Scatter plott Y2000, NOn-Border Regions EU15

[0)]

4 | W_Y 000 = 0,45Y 5000 .

W—yZOOO = 0‘S:I‘yZOOO

W_y2000

10 15

y2000 (standardised)

Source: Eurostat, Regiodatabase; own calculations.

Figure 4: Moran Scatter plott Y2000, Non-Border Regions EU27
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Appendix: Description of Cross Section

EU15-668 regions (NUTS 2, NUTS 3, planning regions)

Belgium: 43 NUTS 3 regions

Danemark: 14 NUTS 3 regions (excluding Bornholms amt)

Deutschland: 97 planning regis (functional regions comprising several NUTS 3 regions)
Griechenland: 10 NUTS 2 regions (excluding Voreio Aigaio, Notio Aigaio, Kriti)
Spanien: 47 NUTS 3 regions (excluding Ceuta y Melilla, Canarias, Islas Baleares)
Frankreich: 96 NUTS 3 regions (déxding Départements d’outre-mer)

Ireland: 8 NUTS 3 regions

Italien: 103 NUTS 3 regions

Luxemburg: 1 region

Niederlande: 40 NUTS 3 regions

Osterreich: 35 NUTS 3 regions

Portugal: 5 NUTS 2 regions (excluding Agores, Maeira)

Finnland: 19 NUTS 3 regions (excluding Aland)

Schweden: 20 NUTS 3 regions (excluding Gotlands lan)

UK: 130 NUTS 3 regions (excluding Westdsles, Orkney Isles, Shetland Isles)

ACC12-187 NUTS 3regions
Bulgaria: 28 NUTS 3 regions

Czech Republic: 14 NUTS 3 regions
Estonia: 5 NUTS 3 regions
Hungary: 20 NUTS 3 regions
Lithuania: 10 NUTS 3 regions
Latvia: 5 NUTS 3 regions

Poland: 44 NUTS 3 regions
Romania: 40 NUTS 3 regions and 1 NUTS 2 region (Bucuresti)
Slovenia: 12 NUTS 3 regions
Slovakia: 8 NUTS 3 regions

Excluding Cyprus, Maltaral all islands that comprise only one NUTS 3 region.

The cross section includes 123 internal bordgrons in the EU15 and 231 internal border
regions in the EU27
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