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Abstract

Border related obstacles appear to play a large role in inter-
national transport flows. The present paper gives a typol ogy of
possi bl e backgrounds of such obstacles. Enpirical results are
shown for various transport nodes: car, bus (public transport),
train, plane. Special attention is given to business and freight
transport because these are nost accurately reflecting the
effects of borders on the organization of economc activity at
different sides of borders. W find some evidence that border
effects are smaller for business and freight transport than they
are for other travel notives. This seens to be an indication
that the devel opnment of openness in regional developnent has
proceeded further than is sonetinmes thought. However, the gap
between donmestic conmerci al interaction and cross-border
commercial interaction remains significant.



1. Introduction

The ongoi ng process of economc integration in Europe leads to a
reduction of the inportance of borders as a factor discouraging
spatial interaction in terns of flows of goods, persons and
information. Borders do have various inplications for spatial
interaction. They correlate with fiscal and institutional diffe-
rences, but also with cultural and |anguage differences. Fisca
differences can be changed relatively easily by changing fisca
| aws. But other types of differences are nuch nore difficult to
change. Therefore it is interesting to investigate nore careful -
ly the inpact of borders on spatial interaction, and nore
specifically the inpact of changes in the nature of borders as
they take place in Europe nowadays. This leads to the question
of what types of border effects remain after the process of
European integration which has enphasized the harnonization of
fiscal and | egal dinensions.

Borders tend to function as obstacles in spatial interaction
since interactions with foreign neighbour regions tend to be

weak. It would be too easy to conclude that this wll always
have a negative economc inpact on a border region, however.
Borders will lead to a certain degree of isolation (interpreted

as high transport costs) which discourages interregional trade.
Firnms producing in a border region are relatively isolated and
hence do not face conpetition of firns at the other side of the
border. Hence border regions nmay experience a certain |evel of
protection because of their |ocation. Indeed, borders have often
been constructed as a nmeans to provide protection against alien
forces at the other side, the Chinese wall being an excellent
exanpl e.

As outlined in Retveld (1994) the higher degree of conpetition
inmplied by reducing the obstacle effect of a border has various
effects. Sone sectors wll be hurt by the increase in
conpetition and may decline. Qher sectors may find new oppor-
tunities to export. In terns of enploynent effects the bal ance
is not clear. For consuners a simlar result obtains: sone
products wll becone cheaper because of increased conpetition
but other products may beconme nore expensive when the firns
located in the region find that it is nore profitable to export
their products to other countries. For the aggregate of
consuners and producers in all regions the reduction of obsta-
cles to trade is beneficiary (in terns of consuner surplus and
profits), but the distribution of the two nmay be uneven across
regi ons.

The above reasoning is based on a sinple interregional trade
nodel . This does not exhaust the relevant econom c perspectives
on borders, however. Qher relevant econom c aspects of border
regions concern the markets for inputs, |abour and know edge.
For exanple, borders wll induce difficulties in cross-border
commuting. They nmay also discourage cross-border cooperation
between firns. The latter would inply that borders also function
as obstacles to the diffusion of know edge that may hanper the



vitality of firns |located in border regions.

The term 'border region' actually covers a wde variety of
regions according to sectoral conposition, income |evels and
infrastructure endownent. At the European level there is cert-
ainly no reason to equate border regions wth problem regions.
If one considers the problem regions in the various EU coun-
tries, one observes that many of them are not border regions
(cf., Arnmstrong and Taylor, 1993). Concerning the position of
border regions in transport networks and trade flows we observe
that particular places near borders which are suitably |ocated
have the potential to becone export nodes. These |ocations may
benefit from borders because they function as gateways to the
nei ghbour country so that a concentration of economc activity
is induced. Such a gateway position is only possible for a
limted nunber of places, however. Most places in border regions
wi Il not have such an opportunity and will have to search for
ot her strong points to exploit.

Qur conclusion is that the inpact of borders on economc
activity in a region can attain many fornms varying from positive
to negative. In studies of the inpact of borders on regions one
should take into account differences anong sub-regions.
Reduction of the obstacle effects of borders as taking place in
the EU provides a challenge to the firnms involved to exploit the
opportunities offered. An appropriate term seens to be the
managi ng of openness.

In this respect it is useful to point at a certain bias in the
di scussions on border regions. If borders are interpreted as
sem -perneable lines in space which discourage interaction wth
nei ghbour regions, seacoasts can be given a simlar neaning.
Coastal regions even have a bigger disadvantage conpared with
regions |ocated at nati onal borders, since the comrunication
partners at the other side of the line are virtually absent
whilst with border regions they are not absent, but only nore
difficult to reach. O course, a location at a seacoast gives
certain advantages to a region: coastal regions have a good
location to exploit sea related resources (e.g., oil, fish,
tourism; in addition they may host seaports. But, especially
given the declining economc inportance of sea transport
relative to other transport nobdes, coastal regions may be in a
| ess advantaged position conpared with in |and border regions
(cf. R etveld and Boonstra, 1995).

The aim of the present paper is to investigate the nature of the
obstacles inplied by borders. In addition we wll do sone
enpirical investigation of the level of the border effect: to
what extent do borders really discourage spatial interaction
bet ween regions? This paper is organized as follows. In section
2 a typology of border related obstacles will be discussed. In
sections 3 and 4 W will present results on obstacle effects of
borders for the FEuropean aviation and railway sector,
respectively. Section 5 will be devoted to the inpact of border



related obstacles on business traffic by car. In section 6
results will be presented for the role of borders on border
crossing car and public transport trips.

2. A typol ogy of border rel ated obstacles.

A framework to analyze the inpact of borders has been devel oped
by Cattan and Gasland (1992). In this framework (see Figure 1),
two factors have been distinguished which have an inpact on
pl aces in space: distance and borders. The inpacts of distance
and borders is specified for tw types of variables: state
variables, relating to the situation in a certain place, and
flow variables relating to the interaction between different
pl aces.

Two possible effects of borders are considered. They |ead to:

1. non-honogeneities among places at different sides of the
border, and

2. discontinuities in flows between places at different sides of
t he border.

D stance has a simlar inpact on places and interaction, but its
effect is nmuch nore gradual

Figure 1. A nethodological franmework for the analysis of
obstacles and discontinuities (Cattan and Gasland, 1992,
adapt ed)

In research activities attention is usually focused on the upper
part of Figure 1. For exanple, the inpact of distance (or trave
costs) on transport flows F; has been wdely studied in the
context of spatial interaction nodels. Spatial autocorrelation
analysis has been a simlar tool in the investigation of
simlarities between places. In this case the dependent variable
is a simlarity index Sj;. The role of borders has usually been
neglected in this context. For simlarity indices it would nean
that simlarity does not only depend on distance, but also on
whet her or not two places are at the sanme side of a border. For
flows, borders would also have a potential inmpact in addition to
di st ance.

The two aspects: simlarity of places, and flows between pl aces
are clearly related. For exanple, places may be different
because one place may have adopted an innovation the other did
not adopt. An inprovenent of comunication wll usually
stimulate equal patterns of innovation adoption. Thus a
reduction of the obstacle effects of borders may lead to an



increase in simlarities between places at different sides of
the border. Such a parallel developnent is not guaranteed,
however. For exanple, a reduction in trade barriers will usually
stimulate specialization in production processes, which wll
lead to a decrease in simlarity of economc structure between
pl aces or regions.

In the present paper we will focus on the inpacts of borders on
flows, i.e. on obstacle effects of borders. The inpacts on
simlarities will not be treated here (for an exanple in the
field of denographic fertility indices refer to Decroly and
G asl and, 1992).

Border related obstacles can be defined to exist when the
intensity of interaction in space suddenly drops at places where
a border is crossed. Various reasons of the existence of
obstacle effects of borders can be distinguished (see also
Geenhui zen et al., 1996). Table 1 contains sone nain reasons.

Tabl e 1. Reasons of existence of obstacle effects of borders.

1. Weak or expensive infrastructure services in transport and
conmmuni cation for international |inks

2. Preferences of consuners for donestic rather than foreign
products and destinations

3. Covernment interventions of various types

4. Lack of information on foreign countries

The first type of border related obstacle effect concerns the
supply of transport and communication services. This effect
expresses itself in the form of various types of costs. If one
woul d conpute generalized costs, one would observe a disconti-
nuity in these costs when a border is crossed. The generalized
costs consist of two main conmponents: nonetary expenditures and
tinme related costs.

An exanple where there is an extra nonetary burden related to
international transport conpared with donmestic transport is in
the airline sector. The reason is that international regulatory
agreenents often |limt the supply of international services so
that tariffs are higher. In international roadtransport cabotage
and quota systens nmay lead to inefficiencies and hence to high
tariffs. In international railtransport the |ack of cooperation
between national railway conpanies leads to relatively high
international tariffs. In telecommunication a simlar tendency
can be observed: international tariffs are often nuch higher
than long distance donestic tariffs, even though the distance
bet ween the comuni cation partners may be very nmuch the sane.

Most cases of supply related transport costs concern the tine
conponent. Take as an exanple the road network. Internationa
links are underdevel oped in the road system as can be seen for



exanple in the Alps region. This |leads to detour factors which
may be sonewhat higher in international transport conpared with
donestic transport. In railway infrastructure one observes that
countries start investnents in high speed rail for donestic
links (France, GCermany, Spain). Only at a later stage
international links are added. This neans that the speed of
services between major links in the same country is faster than
bet ween conparable links in different countries. Another exanple
can be found in the field of telecomunication. There is a |ack
of supply of telecommnication infrastructure in the forner
USSR This leads to high failure rates when one wants to
establish contacts with another country and this neans that one
| oses much nore tine conpared with calls to other destinations.
Anot her exanple in the field of telecommunication is found in
certain developing countries where international calls are not
automati c which also leads to tine | osses.

The above exanples concern tinme related obstacle effects due to
the absence of a sufficient infrastructure. A sonewhat different
obstacle effect is due to the way infrastructure is used. For
exanple, train services at international |inks wusually have
| ower frequencies than at conparable national |inks. This neans
that the international traveller faces higher interarrival tines
which lead to higher waiting times or a less efficient use of
time abroad. A simlar case holds true for international airline
services. Rail transport provides other exanples of obstacle
effects. Technical inconpatibility in railway systens due to
differences in gauge (for exanple between Spain and France) or
voltage (for exanple between Germany and The Net herlands) |ead
to tinme | osses when passing the border because one has to change
carriages and/ or | oconoti ves.

The second group of obstacle effects concern a preference of
consunmers and producers for donestic interactions conpared wth
international interactions. Such a preference may be based on
taste: for exanple in food consunption one can observe clear
differences in national habits, leading to a disincentive for
the international trade in certain food products. Language,
ethnical and cultural differences can lead to a strong
preference for trade or comunication partners from the own
country conpared with other countries. This does not only hold
true for consuners, but also for firns. As indicated by Hof stede
(1980), there are substantial «cultural differences between
certain groups of countries which nakes cooperation between
firmse in different countries difficult. Anot her exanple is
found with governments in their role of final consunmer which nay
give priority to producers from the own country in the procu-
rement of equi pnent, weapons, business services, etc.

The third group of border related obstacle effects concerns
regulations or interventions of national governnents. These
interventions can have both a nonetary and a tinme effect.
Exanpl es of nonetary effects are the costs of getting a visa or
special taxes levied on people «crossing the border. An
interesting exanple of the latter is found in Indonesia where



every Indonesian citizen leaving the country has to pay an
amount of sone us$ 100. This tax was inposed in order to
di scourage cross border shopping in Singapore. Another well-
known exanple of a nonetary effect occurs with fiscal obstacles
where inport duties lead to a disincentive to inport products
from abroad. A simlar effect occurs when excise duties of
particul ar products are different.

Anot her exanple of a regulation leading to higher costs when
trade takes place internationally is related to currencies. The
possi bl e introduction of the European ECU ains at renoving this
cost, but as long as this has not yet been realized, banks wl]l
continue to charge custoners for the change services they
provide. In addition hedging costs of firns operating at
international markets may be substantial. For the introduction
of particular new products in a country firns have to follow
certification procedures. If each country has its own procedure
this will lead to additional costs and possibility of delays. A
related problem 1is that countries often differ in the
specification of the requirenents certain products mnust satisfy.
This leads to the need to adapt products to particular nationa
standards which obviously has a cost increasing effect. A wel
known exanple is the difference between the UK and other
European countries in the choice of which side of the road is
used leading to differences in autonobile design.

Time related obstacles of an institutional nature concern the
waste of tine due to getting visa, waiting at custons offices,
waiting at borders etc. Avoidance of border delays is very
inmportant for firms working with a just-in-tinme concept. It may
induce the selection of domestic rather than international
suppliers. To these tine |osses nust be added the time needed
for extra paper work in the case of international trade.

The fourth reason for the existence of obstacles relates to |ack
of information on foreign destinations. Lack of information
always plays a role in the intensity of spatial interaction, but
in border-crossing interactions it is nore severe. For exanple
many newspapers, data banks and information systens have a clear
nati onal orientation. Acquiring additional information is
possible, but it gives rise to costs in terns of noney and tine.
Personal information networks also often have a donestic bias.
The information people have is strongly influenced by
interaction patterns in the past. Thus information related
obstacles to international interactions depend on the other
types of obstacles nentioned above. They can be said to
reinforce them Since the stock of information is  built
gradual ly, the historical conponent of obstacle effects may be
expected to be substanti al.

In the above list of factors leading to obstacle effects of
borders we find both symmetric and a-symetric effects. Symetry
occurs when spatial interaction is reduced in both directions to
the same extent. There are al so exanples where the effect is a-
symmetric. The reduction takes place in both directions, but not



to the sanme extent. Still another possibility is that borders
lead to a decrease in interaction in one direction and an
increase in the other direction. In this case one mght speak of
an adverse border effect. Coss-border shopping is an exanple.
Anot her exanple can be found in tourism where certain tourists
prefer foreign |ocations above otherwise identical donestic
| ocations because they are nore interesting. In the context of
Figure 1 this nmeans that spatial heterogeneity stinmulates
international flows.

Border related obstacles are not the only obstacles which may
exist in space, however. For exanple, mgration flows in a
country with several ethnical or |anguage groups, each having
their own honme region will be biased towards the own region (see
Cattan and Gasland, 1992 for an exanple in fornmer Czecho-
slavakia). Al so telecommunication flows nmay be biased wthin
countries towards regions with the own |anguage, as found for
example by K aassen et al. (1972) for Belgium and Rossera
(1990), and Donze (1993) for Switzerland. In the present paper
we will focus on border rel ated obstacl es, however.

3. hstacle effects of borders in the airline network.

Consider two airports at a certain distance from each other.
Then frequencies of flights between these airports tend to be
hi gher when they are located in the same country conpared with
the situation that the two airports are in different countries.
There are two main reasons why this is true. The first one
relates to the demand side. Demand for international air traffic
along a certain distance is snmaller than demand for donestic air
traffic along the sane distance. This is a consequence of the
various obstacle conponents of borders discussed in section 2.
The second reason relates to the supply side. Regulation in the
airline system tends to reduce the nunber of flights in
i nternational |inkages.

In this section we give a nunerical estimate of the extent to
whi ch these effects occur. The nethod to be used is the quasi
experinmental approach. In this approach one conpares a pair of
airports (A B) with another pair (A, C. The airports B and C
have been chosen in such a way that they are identical in all
rel evant economc characteristics. In addition, the distance
between A and B is equal to that between A and C. The only
difference is that A and B are l|located in the sanme country,
which is not the case with A and C

By conparing the frequency of flights between A and B with that
between A and C one can isolate the inpact of borders. One of
the factors which has to be controlled in the approach is the
availability of all alternative transport nodes. For exanple,
t he nunber of flights between Brussels and London is rnuch | arger
than between Brussels and Paris. The reason is that no rail or
road connection exists between Brussels and London so that the
share of air traffic on this link is very high. Thus, an
obstacle in a certain node (road) appears to function as an



incentive to use another node (air). Another factor which m ght
interfere is the different position of airports in hub and spoke
net wor ks.

The advantage of the quasi experinmental approach is that one
does not need to fornulate and estinmate a nodel to isolate the
border effect. An obvious disadvantage of this approach is that
one will never find airports which are entirely identical
according to all relevant features. One is forced therefore to
use airports which are only approximately identical which
produces noise in the outconmes. W applied the approach outlined
above for sone 20 pairs of airports in Europe (cf. R etveld,
1993). The reduction factor for international flights is in al
cases smaller than 1: international flights are consistently
| ess frequent than donestic flights. The average value of the
reduction factor is about .30. This neans that against ten
flights a day on a certain donestic connection there are only
about three international flights to a simlar destination at a
simlar distance. This is a clear indication that in aviation
net wor ks border effects play a role.

4. (bstacle effects of borders in rail transport.

For rail transport we have followed an approach simlar to the
one used in section 3. In Table 2 we present the results of
frequencies for a nunber of conparable city pairs in Europe.
Anong a set of 10 conparisons there 8 where the international
frequency is clearly lower than the donestic frequency; for two
pairs we happen to find equal frequencies: Hanburg-Essen with
Hanmbur g- Arhus, and Nurnberg-Hei del berg with Nurnberg-Linz. The
reason for the high score of the international link in these
cases may be that it is part of an inportant international
corridor. For exanple, MNurnberg-Linz is part of the corridor
Frankfurt-Vienna. Based on a |larger set of data, Boonstra (1992)
finds that the average reduction factor is equal to 0.44. This
nmeans that against ten trains a day on a certain domestic route
there are about four or five international trains to a simlar
destination at a simlar travel tinme away.

In nost cases crossing a border in Europe neans that one also
crosses a linguistic border, but there are exceptions. A further
anal ysis of the data reveals that the reduction factor is indeed
different for countries where the sanme |anguage is spoken
(average value 0.57) and countries where different |anguages are
spoken (average val ue 0.38) (cf Boonstra, 1992).

Table 2. Frequencies of railway connections between equival ent
pairs of European cities.



railway station pair country frequency reducti on

pair per day factor
Anst er dam G oni ngen NL- NL 20
Anst er dam Cber hausen NL- DE 14 0.70
Hanmbur g- Essen DE- DE 14
Hanbur g- Ar hus DE- DK 14 1.00
Essen- Hannover DE- DE 19
Essen- Anst er dam DE- NL 12 0. 63
| nnsbr uck- Sal zbur g AU- AU 25
| nnsbr uck- Augsbur g AU- DE 6 0. 24
Saar br ucken- Kol n DE- DE 17
Saar brucken-Pari s DE- FR 6 0.35
Kol n- Mannhei m DE- DE 33
Kol n- Ut r echt DE- NL 12 0. 36
Nur nber g- Hei del ber g DE- DE 9
Nur nber g- Li nz DE- AU 9 1.00
Paris- Met z FR- FR 23
Paris-Courtrai FR- BE 6 0. 26
Pari s- Nancy FR- FR 14
Paris-Courtrai FR- BE 6 0.43
Lyon- Nancy FR- FR 6
Lyon- Tori no FR-I'T 4 0. 67
Wir zbur g- Erfurt DE- DE 8
Br emen- G oni ngen DE- NL 3 0. 38

Sour ce: Thomas Cook (1992)

5. O oss border obstacles to business trips.

From the perspective of border effects on economes of regions
business trips are an interesting case. Data on business trips
are fragnented; there is no common data base on cross border
business trips in Europe. This obviates a European w de analy-
sis. In the present paper we wll present sone results on cross
border business trips and obstacle effects of borders for trips
originating fromthe Netherlands.

Bef ore discussing the border effects we first have to pay sone

attention to transport nodes chosen for business trips.
The car is the main node of donestic business trips (85% in the
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Net herl ands. The train mainly takes the other 15% The share of
the train increases with distance. The share of air transport is
negligible given the small size of the country. In international
business trips originating in the Netherlands the share of the
car is still substantial (78%. This indicates that nost of the
international business trips wll have a destination in
nei ghbour countries at short distance. Note that the travel tine
by car from the Dutch Randstad to large cities in Belgium
(Antwerp, Brussels) and Germany (Ruhr area) varies fromsone 1.5
to 2.5 hours only.

The effect of borders on the intensity of business trips of
Dutch firnms has been estinmated by means of a spatial interaction
nodel . In this nmodel we include as explanatory vari abl es:

-mass indicators (gross domestic product, GDP) of regions of
origin and destination,

-travel distance between centres of gravity of the regions,

-a dummy indicating when a national border is crossed.

To estimate the nodel we conbine data on interregional donestic
business trips in the Netherlands (132 flows between all pairs
of 12 provinces) and data trips between Dutch regions (4 cluster
of provinces) and a nunber of European regions (66 pairs). The
donestic travel data are collected regularly by the Dutch
Central Bureau of Statistics. The international data were
collected in a special survey by INRO (1990) for business trips
by car crossing the Dutch-German border in 1990. The estimation
results are presented in Table 3.

The conclusion of nodel version 1 (based on all 198 observati -
ons) is that distance decay is substantial in business trips by
car. G her things equal the nunmber of business trips between two
cities at a distance of 100 kmis 4 to 5 times as |arge conpared
with two cities at a distance of 200 km

The border effect is quite large according to the first nodel
version: it means that crossing a border to another EU country
reduces the nunber of trips by car to only 16% (exp(-1.83)) of
the nunber of trips one would expect w thout a border crossing.
For a business trip to a country outside the EU one even finds a
reduction factor of 5% (exp(-3.07)).
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Table 3. Estimation of interaction nodel for interregional busi-
ness trips from and in the Netherlands (dependent variable
nmeasured as | og of nunber of trips)

expl anatory vari abl e nodel 1 nodel 2
const ant -10.7 -7.76
(-6.86) (-5.34)
| og GDP 0. 84 0.78
(region of origin) (14.33) (13.99)
| og GDP 0.90 0.78
(region of destination) (14. 48) (14.08)
| og di stance -2.25 -2.25
(-21.04) (-23.81)
dummy EU -1.83 -0.51
(-7.67) (-1.70)
dunmmy ot her countries -3.07 -
(-9.76)
R . 884 . 888
nunber of observations 198 140

(t-val ues in parentheses)

The problem with nodel 1 is that it ignores node choice of

busi ness travellers. The share of train and air will increase
with distance. Hence, if we would have data on the total nunber
of travellers aggregated across all nodes, we wuld find

substantially higher figures for the nunber of trips to desti-
nations in countries located further away. However, we do not
have data on the nunber of international business travellers by
train for conbinations of regions. W solve this problem by
confining our attention only to short distance international
business trips. In the context of the present data set these are
the trips to the German regions of N eder Sachsen and Nord- Rhein
Westfalia. W may safely assunme that for these international
destinations the car is still the domnant travel node, just as
it is for donmestic business trips in the Netherlands. The result
are presented in Table @@ as nodel 2. Mst paraneters are not
substantially affected by the change in data set, but the border
effect certainly is. According to nodel 2, crossing the border
to a German region inplies a border factor of sonme 60% (exp(-
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0.51)). This figure is nmuch nore nodest than the result of node
1.

W conclude that a careful analysis of border effects on
business trips by car reveals that crossing the Dutch-German
border leads to a reduction from a level of 100 (indexed) to

about 60. This means that obstacles to interaction still exist
bet ween nei ghbour regions that both have been part of the EU for
decades. It 1is interesting to observe, however, that the

obstacle inpact of the border is smaller in this case of -car
based business trips than in the cases of rail and aviation
presented in the precedi ng chapters.

6. Border effects on |ocal border crossing transport (road and
bus)

That borders function as obstacles for transport can also be
observed from traffic intensities on and near borders. The
general tendency is that flows on borders are much snmaller than
they are at sone distance from the border. In this section we
will present some results for the Netherlands. Mjor express
ways linking large cities like Amsterdam and Rotterdam wth
nei ghbour countries display large differences in traffic
intensities: near the large city they are very high, on the
border they are nuch smaller. For exanple, in 1996 the Al
express way linking Anmsterdam with Berlin has an intensity of
about 140.000 cars per 24 hours near Ansterdam The intensity at
the German border sone 160 km further away is only 14.000 (a
reduction to 10%. Indeed the major difficulties in so called
hinterl and connections of large cities do not appear near the
border, but near the cities thenselves. O course the |arge
difference in intensity depends considerably on the high
popul ati on density around the large cities leading to a high
demand there. In order to identify a border effect it is better
to conpare traffic intensities on borders with intensities near
borders (say some 20 km away). The ratio between the two
captures nmuch better the obstacle effect of borders. In Table 3
we give the results for some highways in the Netherlands.

Table 4. (bstacle effects of borders on sone nmajor Dutch
hi ghways (1996) .

hi ghway border effect share of trucks share of trucks

on bor der near border
a /% 3% 20%
A7 48% 25% 19%
Al6, A58 37% 32% 19%

Source: AW (1997)
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Table 4 shows that on the border the major highways have
intensities that are clearly smaller (reduction factors of sone
409% than near the border. Thus, the major use of internationa
road transport corridors is for domestic purposes. There appears
a difference, however, between trucks and passenger cars. W
observe that the percentage of trucks on the border is clearly
larger than near the border. This indicates that freight
transport is nore long distance oriented and |ess sensitive to
borders than passenger transport.

Anot her way to study obstacle effects of borders is to consider
border <crossing public transport by bus. This gives an
indication of the extent to which |ocal economes across the
border are integrated. For the year 1993 we conpare service
| evel s of border crossing bus services with service levels at
other places. For a selection of bus routes we conpare the
frequency on the border with the frequency at a place some 10 km
away fromthe border. Sonme results are shown in Table 5.

Table 5 Daily frequencies of public transport busses on and
near borders in the Netherl ands.

Bor der crossing frequency per day frequency per day

poi nt on bor der near border

N euw Schoonebeek 20 7
'S Heerenberg 42 61

Wntersw jk 9 95

Putte 51 89

Luyckgest el 27 67

Eede 27 104

Source: schedul es of public transport operators, 1993.

W observe a substantial difference in frequency of bus services
on and near the border. Conpared with a frequency of 100 in a
standard border region, cross-border |inks on average achieve a
score of sonme 35 to 40.

7. Concl usi ons.

Wth the ongoing process of economc integration in the EU
certainly not all border related obstacles have been renoved.
This is no surprise given the various econom c and non-econom c
di mrensions of the obstacles surveyed in section 2. The najor
bottleneck is in general not the lack of infrastructure for
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cross border links, although along sonme borders there are indeed
problens (in the Alp countries). The nmajor problens here relate
to the high construction costs of infrastructure in nountain
areas and to regulatory nmnmeasures of national governnents
involved. The latter point underlines the inportance of
institutional aspects in the obstacle effects of borders.

Qur analysis of cross border transport services by various nodes
of collective transport reveals a double effect of borders. The
first effect concerns the demand side: because demand for cross
border interaction is lower than for other destinations, the
supply frequencies are lower. This supply effect will have an
additional negative effect on cross border interaction because
of the lower frequencies. Thus, we observe the phenonenon that
(demand related) obstacles to cross border transport flows
create additional (supply related) obstacles.

A policy inplication of the statenment that barrier effects of
borders are mainly related to the demand side is that there is
not much reason to invest |large anounts of noney in internatio-
nal links. Mst of the problens in international transport
relate to congestion near the large netropolitan areas, not to
insufficient capacity in border regions. This would call for a
careful analysis of Trans European Network proposals.

In those cases where the supply side domnates the barrier
aspects of borders, transnational initiaves nmay be essential.
The reason is that the benefits of renoving the border wll
accrue to various countries. Gven the national bias in usua
project analysis (positive effects on economes in other
countries are usually ignored) a transnational perspective would
be needed. A so tolling of the wuse of the transnational
infrastructure is a way to overcone this problem by the tolls
the willingness to pay of users from other countries becones
t ranspar ant .

Qur conclusion that national borders exert a strong influence on
cross border transport flows holds true for all spatial ranges.
For exanple, for the short range, cross border public bus
services have frequencies that are on average sone 35-40% of
the level they are in other parts of border regions (section 6).
For the short to nmedium range we find for road transport on
average an obstacle factor of a simlar nagnitude. A tendency
exists that freight traffic is less sensitive to borders than
passenger traffic. In addition, our analysis of business traffic
shows that also business trips are less sensitive. Here we find
a reduction to about 60% of the normal non-border |evel (section
5).

For nmediumto long distance we find for rail transport services
that cross border frequencies are reduced to sone 44% (section
4) .
The | ong di stance connections are mainly served by airlines. W
observe here a reduction to sone 30% for cross border links. It
is not inpossible that this figure wll increase as a
consequence of increased conpetition in the European aviation
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mar ket (section 3).

Qur results for business trips (by car) and for freight trans-
port by road inply that in the fields of trade and production
the effects of barriers are nore nodest than in the other
fields. This may be an indication that the developnent of
openness in regional devel opnent has already proceeded further
than is sonetines thought. However, the gap between donestic
interaction of firnms and cross-border interaction of firns
remai ns significant.

Data problens are substantial in the field of border effect
studies. Therefore some of the results reported here have been
based on limted evidence only. Nevertheless it is striking that
the results are rather simlar for nost types of transport
nodes. Wth the increasing use of information technology the
prospects for alleviating the data problem are favourable. The
prospects would even be better when the increased use of
information technology would be acconpanied by an increase in
organi zational efforts at the international |evel to achieve
further standardization of data bases.

W have identified at least two paths for further research on
the theme of openness and borders. First, a point often over-
| ooked in the analysis of border regions is that coastal regions
may have a conparable lack of interaction wth neighbours. The
l[imted opportunities of coastal regions for interaction wth
other regions is a thene that deserves nore attention in future
resear ch.

The second path relates to the distinction betwen state
variables and flow variables in the context of border related
obstacles. W note that the concepts of interregional flows and
interregional simlarity discussed in section 2 are closely
related to the two basic types of regional concepts comonly
used: honobgeneous regions and functional regions. A systenatic
treatnment of the spatial delimtations for both types of regions
at the European level to find out the different roles of borders
versus di stance (proximty) is called for.
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