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Preface 

Each year, the Directorate-General for Regional Policy and Cohesion of the European 
Commission launches a number of studies in the field of regional policy and regional planning. 
These studies mainly aim at providing a basis for policy formulation internally, as well as the 
preparation of programmes and initiatives and a basis for analysing the impact of current or 
planned activities. The most interesting or innovative of these are published in a series entitled 
Regional development studies. 

With this series, the Directorate-General hopes to stimulate discussion and action in a wider 
sphere on the research results received. The publication of the studies is addressed to politicians 
and decision-makers at European, regional and local level, as well as to academics and experts 
in the broad fields of issues covered. 

It is hoped that by publicizing research results the Commission will enrich and stimulate public 
debate and promote a further exchange of knowledge and opinions on the issues which are 
considered important for the economic and social cohesion of the Union and therefore for the 
future of Europe. 

Readers should bear in mind that the study reports do not necessarily reflect the official position 
of the Commission but first and foremost express the opinion of those responsible for carrying 
out the study. 
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1. Introduction 

Following a resolution of the European Parliament of September 1988, the Directorate-General for 
Regional Policy of the European Commission commissioned a study on the regional impacts of the 
Channel Tunnel throughout the Community. The study purpose was: 

'To examine the way in which different types of regions in the Community and different sectors in 
those regions will be affected by the development of a major new transport infrastructure and to 
assess ways in which policy can be developed to ensure that maximum possible benefits can be 
derived from this and that any negative effects are minimized.' 

The study has been conducted jointly by ACT Consultants, Paris, France (ACT), the Institut für 
Raumplanung of the Universität Dortmund, Federal Republic of Germany (IRPUD) and Marcial 
Echenique & Partners Limited, Cambridge, UK (ME&P) under the project leadership of ACT. Work on 
the study commenced in July 1990 and was completed in July 1991. 

The research design of the study is unique and innovative, by combining quantitative forecasting 
techniques with qualitative methods of futures exploration. 

(i) In the qualitative part, the impacts of subjective and attitudinal factors and other aspects not in­
cluded in the model are assessed using in-depth interviews with decision-makers and experts in 
selected typical regions. 

(ii) In the quantitative part, a sophisticated spatial-equilibrium model of the interaction between 
transport infrastructure and regional development is used to predict the employment effects of 
the time and cost savings afforded by the Channel Tunnel for the regions throughout the Com­
munity. 

(iii) In a concluding part, the results of the model analysis and of the regional analyses are brought 
together for synthesis and policy recommendations. 

The present draft of the final report consists of six chapters. Chapter 1 is this introduction. Chapter 
2 states the problem to be investigated in the study and summarizes the research objectives of the 
project. Chapter 3 explains the research methodologies applied. The two following chapters present 
the results of the research. Chapter 4 summarizes the analysis of the 13 case-study regions and 
provides the initial interpretations of the possible impacts of the Channel Tunnel on the development 
of each region, the potential response of regional policy-makers to this challenge and the related 
regional expectations from external action. Chapter 5 reports on the work performed to set up the 
quantitative analysis using the Meplan model and presents the model results. Chapter 6 tries a syn­
thesis by comparing the results of the quantitative and qualitative approaches, and proposes con­
clusions and recommendations to the Commission. 
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Contributors 

The model analysis is made in ME&R Cambridge, by Tony Flowerdew, Marciai Echenique, Ian Wil­
liams, Jill Beardwood, Frances Jeanes, Charlene Rohr and Michael Salter. 

The regional analysis is directed jointly by Pierre Metge (ACT, Paris) and Michael Wegener (IRPUD, 
Dortmund). 

For each of the 13 study regions, the regional analysis has been made by the authors and contribu­
tors quoted below: 

Kent: Philip Amison, Tony Flowerdew and Rachel Tinsley (ME&P), with the methodological support 
of Sonia Fayman; 

Nord-Pas-de-Calais: Sonia Fayman (ACT); 

West-Vlaanderen, Zeeland, Cologne, Bremen: Klaus Spiekermann and Michael Wegener with the 
contribution of Seungil Lee, Mechthild Sander, Simone Strähle, Dirk Varlemann, Birgit Venzke and, 
for maps, Meinhard Lemke, Brigitte Kiesslich and Annerose Rummel (all from IRPUD), and with the 
special help of: 

Mr Marc François of Gresea ASBL in obtaining information and written material on West-
Vlaanderen, 
Professor Dr Rein Scheele of the Geografisch Instituut of the Rijksuniversiteit Utrecht for his valu­
able advice and information on Zeeland; 

Hainaut: Pierre Meyer (ACT), with the contribution of Mr Carton of Gresea ASBL in obtaining infor­
mation and written material; 

Brittany: Lucien Jubelin (ACT); 

Piemonte: Pier Giorgio Delpiano (ACT); 

Pais Vasco: Juan Luis Llorens Urrutia (IKEI, San Sebastian); 

Norte: Nuno Cabral (CODES, Lisbon); 

Scotland: Gillian Miller (ME&P), with the methodological support of Sonia Fayman; 

Ireland: Claire Lawlor (ME&P), with the methodological support of Sonia Fayman and with special 
help from Mr Tom Ferris, Head of Planning Unit, Department of Tourism and Transport, in providing 
a variety of background material and papers on Irish Channel studies. 

The study is conducted under the effective coordination of Tony Flowerdew (ME&P), Pierre Metge 
(ACT and Michael Wegener (IRPUD). 

The authors express their gratitude to the interviewed partners who gave much of their time and 
have provided a wealth of information and points of view. 
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2. Problem Statement 

The prospective opening of the Channel Tunnel in 
conjunction with the emerging European high­
speed rail system is stimulating the imagination of 
national and regional policy-makers in north-west 
Europe. After the launching of the single Euro­
pean market in 1993, the Channel Tunnel will 
bring down one of the remaining barriers to inter­
national travel and goods transport within Europe. 
In particular it promises to eventually make the 
British Isles a true part of the European continent 
— ending a thousand years of insular seclusion 
and turning the much-cited 'megalopolis London-
Milan' from a conceptual idea into reality. Not sur­
prisingly, hopes are especially high in the regions 
adjacent to the Tunnel terminals, Kent and Nord-
Pas-de-Calais, where the first signs of land spec­
ulation can be observed. 

It would only be natural if regional and national 
governments might have a strong interest in 
getting a clearer view of how much the Tunnel 
will benefit the economies of their regions: how­
ever, on the national level, this is much more 
pronounced on the continental side of the Tun­
nel. Accordingly there have been a number of 
studies commissioned to investigate the 
impacts of the Channel Tunnel for various 
regions in Britain and France. However, there 
also exist fears that the Tunnel may primarily 
benefit the large conurbations in Central Europe 
and that the growth generated there might be 
pulled away from more peripheral regions thus 
increasing spatial disparities in Europe. There­
fore the European Commission decided to 
commission a study on the broader impact of 
the Channel Tunnel, in the Community as a 
whole and in the context of an examination of 
the regional implications of new large infrastruc­
ture plans in the Community. 

2.1. Study objectives 

The main purpose of the study is to examine the 
way in which different types of regions in the Com­
munity and different sectors in those regions will be 
affected by the development of a major new trans­
port infrastructure and to assess ways in which pol­
icy can be developed to ensure maximum possible 
benefits and minimize any negative effects. 

To achieve this purpose, the study will: 

(i) focus on a subset of 13 regions selected as a 
function of distance from the Channel Tunnel, 
functional position and eligibility for Structural 
Funds from the Commission. All selected 
regions are NUTS (nomenclature of territorial 
units for statistics) level 2 regions except Scot­
land. Scotland is actually a level 1 region which 
is divided into four level 2 regions; 

(ii) identify the principal sectors in each region 
(taking into account the likely impacts of the 
completion of the single European market) and 
examine both existing market areas and the 
way these could be changed by improvements 
in transport; 

(iii) identify particular strengths and weaknesses 
within the regions in terms of the potential 
response of their existing industries to 
changes in transport and the potential for the 
development of new industries; 

(iv) indicate how any changes in transport usage 
occasioned by the Channel Tunnel would be 
likely to affect existing transport sectors in the 
regions (e.g. the impact of any increase in 
through-rail freight on ports or of through-
passenger traffic on airports); 
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(ν) identify ways in which policy towards transport 
and regional planning can be used to max­
imize the benefits for each region and minimize 
any costs, considering both existing and 
potential new policy instruments; 

(vi) relate the main findings to the Commission's 
current policy initiatives on both regional devel­
opment and transport and make recommen­
dations for amendments to these or new pol­
icy initiatives which would either ameliorate 
negative impacts or encourage the positive 
benefits deriving from the Channel Tunnel and 
associated infrastructure. 

2.2. Transport and regional 
development 

The important role of transport infrastructure for 
regional development is one of the fundamental, 
though often disputed, tenets of regional econ­
omics. In its most simplified form it implies that a 
region with better access to the locations of input 
materials and markets will be, ceteris paribus, 
more successful than a region with inferior ac­
cessibility. However, in countries with an already 
highly developed transport infrastructure, access­
ibility tends to become ubiquitous and further 
improvements of transport infrastructure bring 
only marginal benefits. Hence, transport infra­
structure improvements have strong impacts on 
regional development only where they result in 
removing a former bottleneck. 

Other recent trends combine to reinforce this ten­
dency to diminish the impacts of transport infra­
structure in the regional development of Europe. 
Increasing the value per tonne of nearly all com­
modities has reduced the transport cost compo­
nent in typical production functions. Telecommu­
nication has reduced the need for some goods 
transport and personal trips; however, telecom­
munication may also increase transport by its abil­
ity to create new markets. More importantly, with 
economic structural change, i.e. the shift from 
heavy industry manufacturing to high-tech indus­
tries and services, other less tangible location fac­
tors have come to the fore and have at least part­
ly displaced the traditional factors such as avail­
ability of raw materials and transport costs. These 
new location factors include factors related to lei­
sure, culture, image and environment, i.e. quality 
of life, and factors related to access, to informa­
tion and specialized high-level services and to the 
institutional and political environment. 

On the other hand, there are also tendencies that 
increase the importance of transport infrastructure. 
The introduction of totally new, superior levels of 
transport infrastructure such as the high-speed rail 
system envisaged for Europe may create new dis­
advantages, which will be perceived as bottle­
necks in regions not served by the new networks. 
Another factor adding to the importance of trans­
port is the general increase in the volume of goods 
movements (due to changes in the distribution 
system such as just-in-time delivery) and travel 
(due to growing affluence and leisure time). Both 
tendencies will be reinforced and accelerated by 
the completion of the single European market in 
1993 and the ongoing normalization in the rela­
tions between Western and Eastern Europe. 

Furthermore, there is a fundamental change in the 
way in which the transport system influences 
location patterns. In particular, for modern indus­
tries the quality of transport services has over­
taken transport cost as the important factor. Infra­
structure improvements which reduce the variabil­
ity and increase the predictability of travel times, 
which increase travel speeds or which through 
increases in the frequency of services allow flex­
ibility in scheduling are all valuable in improving 
the competitiveness of both service and manufac­
turing industries and are therefore highly valued in 
their locational decisions. 

All the above deliberations need to be seen 
against the background of general economic 
growth which, in the absence of major political or 
economic disturbances, is likely to be larger than 
the relative changes in growth potential brought 
about by new infrastructure elements such as the 
Channel Tunnel. There seems to be widespread 
consensus that this general growth will be 
enhanced by infrastructure improvements such 
as the Tunnel; however, the precise nature and 
magnitude of such impacts remain a matter of 
speculation. To study these impacts, a study or 
model encompassing the comparative advan­
tages of Europe as a whole on a global basis, i.e. 
in comparison with global competitors like the 
USA and Japan, would be required. 

2.3. The Channel Tunnel and 
its services 

The long story of ideas and construction schemes 
to erect a fixed link across the Channel in the form 
of a bridge, a tunnel or a combination of both can 
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be traced back to the end of the 18th century. But 
all attempts failed because of technical, political, 
financial or environmental problems (see Bonavia, 
1987). The current Channel Tunnel project is 
based on a political agreement between Britain 
and France towards a privately financed fixed link. 
In the competition between four consortia with 
different project proposals, the decision was 
made in favour of a British/French group, which 
later called itself 'Eurotunnel', for a fixed Channel 
link in the form of a tunnel. The construction of the 
Channel Tunnel started in 1987 and according to 
the timetable should be finished in mid-1993. 

The Tunnel will be a railway-only tunnel. In fact 
there will be three parallel tunnels under the 
Channel: two running tunnels with a diameter of 
7.6 m containing the railway tracks and one cen­
tral smaller service tunnel with a diameter of 
4.8 m, which will have passages to the main run­
ning tunnels at 300 m intervals and also two 
crossovers between the railway tunnels (see Fig­
ure 2.1). The total length of the Tunnel is about 
50 km. But only 37 km of the Tunnel are under the 
sea, the remaining sections link the Tunnel termi­
nals with the undersea section. In particular the 
terminal in Cheriton near Folkestone on the British 
side is 10 km from the shore. The Cheriton termi­
nal, which covers an area of 140 ha, and the ter­
minal in Coquelles near Calais, which covers an 
area of about 700 ha, are designed for quick 
transfer of road vehicles to specially designed 
shuttle trains (see Figure 2.2). 

After implementation, the Channel Tunnel will be a 
new type of transport link in Europe. Two different 
kinds of trains will pass through the Tunnel: shut­
tle trains and through trains, both of which will 
have different rolling stock. 

The shuttle trains will primarily link the road net­
works of Britain and the Continent and can, in this 
sense, be regarded as another kind of ferry. Two 
types of shuttles for road vehicles will be operated 
by Eurotunnel between Cheriton and Coquelles. 
One for cars, coaches and caravans and one for 
heavy lorries (see Figure 2.3). These shuttles will 
be larger than common rolling stock in order to 
accommodate big vehicles like coaches and lor­
ries and cars in double-deck wagons. For cars 
and coaches, five to six shuttles every hour during 
the day and two shuttles every hour during the 
night will leave each terminal. Between three and 
four freight shuttles will run every hour during the 
day and two every hour during the night. This 
high frequency of shuttle services is to avoid the 

need for prior booking and early arrival at the ter­
minals as is now necessary on most cross-Chan­
nel ferry services. The travel time through the Tun­
nel will be about 35 minutes. 

A through-rail service operated by the national 
railways will link the British to the European rail 
network. With its integration into the European 
high-speed rail network the Channel Tunnel will 
provide a major improvement over present cross-
Channel rail services. The combined effect of the 
Tunnel and high-speed rail technology with 
speeds up to 300 kilometres per hour will afford 
travel times between London and major north­
west European centres which are competitive 
with centre-to-centre air travel times. Between 
London and Paris and Brussels there will be hour­
ly services during the day and two services per 
hour in peak times, which means up to 30 servic­
es per day during the summer. These services will 
be performed by purpose-built high-speed rolling 
stock, the so-called 'Three Capitals' trains which 
are similar to the French TGV (high-speed train). 

Additional services will operate between London 
and other continental cities and regions, in partic­
ular Cologne and Rotterdam (see Figure 2.2). 
There will be about 30 freight trains per day each 
way through the Tunnel, most of them will travel at 
night as through-services between several British 
and European regions. However, on the British 
side, problems with the upgrading of the rail infra­
structure may reduce potential impacts of the 
through-rail services, at least in the short term. 
The high-speed rail line between London and the 
Tunnel is still undecided and will not be imple­
mented before the end of the century. Also, the 
upgrading of the UK rail system to the continental 
loading gauge in order to enable through trains to 
the Continent will require large investments, either 
in tracks or in rolling stock. 

2.4. Existing studies on the 
Channel Tunnel 

The Channel with its current ferry service today 
clearly presents a major transport barrier to the 
free movement of passengers and goods in 
Europe. If through the Channel Tunnel this bottle­
neck would be removed, significant impacts on 
regional development at either end may be 
expected. However, many questions are not easi­
ly answered: Will the impacts be limited to the 
regions directly adjacent to the Tunnel exits, or will 
they be spread out over a larger area? Will they be 
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Figure 2.1. The Channel Tunnel system 
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Figure 2.2. Cheriton and Coquelles Channel Tunnel terminals 
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Source: Eurotunnel 
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Source: Eurotunnel 
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Figure 2.3. Channel Tunnel shuttles 

Source: Eurotunnel 
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more pronounced at the British or at the continen­
tal end? Will the Channel Tunnel mostly benefit 
the already highly industrialized and urbanized 
regions in Central Europe and so increase con­
centration of activities and hence the spatial dis­
parities in Europe, or will it tend to equalize the 
accessibility surface in Europe and hence have a 
decentralization effect? 

There is already a long history of studies on the 
likely regional impacts of the Channel Tunnel. 
Keeble et al. (1982) showed that an index of 
economic potential would have its greatest 
increase in south-east England, but that the net 
gains would be distributed over the British Isles 
and north-west Europe. In more recent years a 
large number of regional studies have looked into 
the short-term and long-term impacts on individu­
al regions both in Britain (Atkins, 1989; Centre for 
Local Economic Strategies, 1989; Channel Tunnel 
Joint Consultative Committee, 1988, 1989,1990; 
Cornwall County Council et al., 1989; Harman, 
1989; London Chamber of Commerce, 1989; 
Pieda, 1989; Serplan, 1989; South-East England 
and Development Strategy, 1989) and in France 
(Bechtel France, 1985; Metge and Potei, 1987). 
These studies tend to take a more cautious view. 
The time savings of a Tunnel crossing over a ferry 
trip of roughly one hour is considered too small to 
effect more than marginal changes in location 
behaviour, and in any event these savings are 
available to every region irrespective of its dis­
tance from the Tunnel. 

Only few studies have so far discussed the 
broader impacts of the Channel Tunnel for the 
spatial structure of the British Isles and north-west 
Europe as a whole (see for instance Vickerman, 
1987; Vickerman and Flowerdew, 1990; Sim-
monds, 1990). One important conclusion is that 
the Channel Tunnel cannot be seen in isolation 
but only as one element in the future high-speed 
rail system of Europe. In that perspective it seems 
likely that the Tunnel would reinforce the already 
strong position of major centres such as London, 
Paris, Brussels and Frankfurt. Evidence from the 
TGV in France and the Shinkansen in Japan 
points in that direction. However, this does not 
guarantee that all regions served by the high­
speed trains will automatically prosper as addi­
tional preconditions are necessary for growth. So 
it may well be that both Kent and Nord-Pas-de-
Calais rather than being the winners of the Tunnel 
game may become the losers once the short-
term benefits in terms of construction activity 
have gone by. In a more serious way the peripher­

al regions of the Community which are not linked 
to the major conurbations may lose out as they 
cannot compete with the increased attraction and 
growth in the centres. 

2.5. The need for a systemic study 

In summary, despite the impressive range of exist­
ing studies on the regional impacts of the Channel 
Tunnel, important questions remain unsolved. In 
particular the issue whether the Tunnel will have a 
polarizing or decentralizing effect on the overall 
spatial structure in Europe has not been settled. 

The Channel Tunnel when completed will form a 
part of the European transport networks. It will 
replace or supplement existing links and in so far 
as it is able to offer a better service and/or a better 
price it will benefit directly the traffic using the 
existing links. Wider benefits will depend to a very 
great extent upon the other parts of the European 
network. 

Therefore the Channel Tunnel cannot be seen as 
an isolated project. Rather it has to be studied in a 
systemic way in the context of both the develop­
ment of the European transport system at large 
and the socioeconomic, technological and politi­
cal changes occurring in the Community. There­
fore it is necessary not only to look at the impacts 
of the Channel Tunnel alone, but at various pack­
ages of investment in transport infrastructure of 
which the Channel Tunnel will form a part. How­
ever, it remains open whether those losses 
are absolute or relative, i.e. smaller gains com­
pared with the centre. 
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Figure 2.4. Integration of the Channel Tunnel into the European high-speed rail network 
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3. Research methodology 

3.1. Modelling impacts of the 
Channel Tunnel on regional 
development in Europe 

3.1.1. Requirements from the model 

The representation and assessment of the impact 
of a major infrastructure development such as the 
Channel Tunnel require a more comprehensive 
approach to modelling than that traditionally uti­
lized. This need arises for a number of reasons. 

Firstly, an assessment of the Channel Tunnel must 
analyse its impact over a substantial time horizon. 
The Tunnel will probably open in 1993, which is 
many years before the rail connections at the Brit­
ish side are fully upgraded to provide a high­
speed, high-capacity line for passengers and 
freight. Accordingly, it is necessary to represent 
the evolution through time of the increasing qual­
ity of the supply of transport services that is 
offered by the Tunnel. 

Secondly, the economic structure of Europe will 
have developed from the level at which it is now 
by the time the Tunnel is in use. In particular, the 
adjustment to the open market post-1992 will be 
under way. This implies that it is necessary to rep­
resent the evolution in the demand for transport 
through time and especially to be able to link 
changes in economic circumstances with the 
resulting changes in the demand for passenger 
and freight transport. For example, changes in the 
economic structure of a country imply changes in 
the volume of consumption of different commod­
ities within the country and hence changes in the 
demand for transport of imports to the country. 
Similarly, increases in average income levels will 

lead to increases in personal mobility and to 
increasing demand for passenger movements 
between countries. 

Thirdly, the demand for transport will itself be influ­
enced by the existence of the Tunnel. The Tunnel 
will act as a stimulus to economic growth in some 
of the regions adjacent to it and will facilitate 
movement and hence trade between the British 
Isles and Europe. 

Lastly, all of these developments will take place 
against a changing backdrop of transport tech­
nology and economics. The increasing availability 
of intermodal freight transport, the growth in the 
high-speed passenger rail network, the exten­
sions to the national motorway networks, etc., will 
all have an impact on the choices by users of dif­
ferent modes and routes. 

The approach to modelling that is embodied in 
the Meplan package allows all of the above 
aspects to be accounted for within a consistent 
framework. In this way it provides a tool for use in 
evaluating a wide range of potential scenarios and 
policy instruments. 

3.1.2. Fundamental approach 

To ensure that the modelling approach can suc­
cessfully address the range of issues outlined in 
the previous subsection, the Meplan model is de­
signed so as to integrate a number of key con­
cepts from both economic and transportation 
theory. 

The most important concepts used are: 

(i) the Leontief input-output model structure; 
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(ii) the random utility theory as a basis for discrete 
choice models; 

(iii) consumer-surplus-based evaluation using 
consistent measures of changes in utility. 

The use of an input-output model with a spatial 
dimension allows both the spatial and the econ­
omic structure of the economies of countries to 
be represented realistically at any point in time. It 
provides a natural structure to produce detailed 
estimates of the patterns of trade by commodity 
type which in turn generate the demands for 
transport between regions. 

Neither the transport model nor the regional 
economic model bases the estimates of the pat­
terns of transport and of trade solely on the least 
monetary cost principle. Instead an integrated set 
of discrete choice models is used. The theoretical 
development of these models was first carried out 
by Domencich and McFadden (1975) and Wil­
liams (1977) who showed that discrete choice 
models can be derived from random utility theory. 
In essence, a hierarchical multilevel logit model is 
embedded within Meplan. This ensures that pat­
terns of transport and trade are determined in 
part by random or non-modelled elements and in 
larger part by least generalized cost choices. The 
relative strength of these two is determined as 
part of the calibration of the parameters of the 
model through making the model results approxi­
mate the observed real world situation as closely 
as possible. 

The adoption of a multilevel logit model structure 
has particular benefits for policy evaluation. The 
composite utility (or generalized cost) can be car­
ried through each level of the hierarchy of logit 
models in a consistent fashion. This provides a 
unique indicator of the merits of a policy relative to 
some base case. It also allows a precise meas­
urement of both the changes in the costs of pro­
duction by sector and the changes in costs to 
consumers that arise from any investments or 
other changes in the characteristics of the supply 
of transport available. 

Because the focus of this study is the linkage 
between economic development and a major 
improvement in transport infrastructure, it is nec­
essary to have a tool which can represent this 
linkage in a clear and consistent fashion. 

The Meplan transport and regional economic 
model has been developed and refined over the 

last 20 years to handle just such issues. It is a 
model which estimates the demand for transport, 
both passengers and freight, based on a regional 
input-output model framework. The demand for 
transport and the pattern of regional economic 
development are, in turn, influenced by the costs 
and characteristics of the supply of transport. The 
model comprises four main modules which are 
summarized below. More detailed information is 
contained in Chapter 5. 

3.2. Impacts of the Channel Tunnel 
on regional development 
in selected regions 

In a second part of the research, additional, more 
qualitative factors are addressed which cannot 
easily be incorporated in a modelling study. For 
this purpose, 13 in-depth studies are being con­
ducted for regions which may be particularly 
affected by the Channel Tunnel. 

3.2.1. Qualitative factors 

Besides the 'hard' economic factors such as 
transport cost and transport time that are ad­
dressed in the modelling study, the impacts of the 
Channel Tunnel may be affected by other less tan­
gible factors. These include attitudinal responses 
and subjective judgments which may influence the 
way regions adjust to changing transport opportu­
nities, but also constellations of economic, techno­
logical and political developments which interact in 
a complex manner and cannot be forecast with 
certainty. For each selected region, questions such 
as the following will be addressed: 

(i) What will be the position of the region in the 
future European transport network? How will 
the Channel Tunnel, alone or in combination 
with various alternatives of new transport infra­
structure such as the new high-speed rail net­
work, new motorways or new levels of service 
of ferry and airtransport, affect that position, in 
absolute and relative terms compared with 
other regions in the Community? 

(ii) How will firms respond to the new transport 
opportunities? Will they consider changes in 
production or distribution? Where will they go? 
Will firms from other regions or from abroad 
come to the region? 

(iii) What will be the impacts on the regional labour 
market? Will there be a need for new training 
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and qualification initiatives? Will there be immi­
gration or emigration of labour? 

(iv) How will local and regional governments res­
pond? What are their decision margins? What 
new kinds of locational factors will become 
important? What will be the impacts on intra­
regional transport and urban/rural form? 

(v) What will be the impacts of the current policy 
initiatives of the Commission on regional de­
velopment and transport from the point of 
view of the region? Which new policy initia­
tives of the Commission would be desirable to 
ameliorate negative impacts or encourage the 
positive benefits deriving from the Channel 
Tunnel and associated infrastructure? 

As different industries are affected differently by 
the changes in transport infrastructure, each 
region study concentrates on a few key sectors 
which are of particular importance for the econ­
omic development of the region. 

3.2.2. Data collection and interviews 

Each study consists of two parts of which the first 
part has been completed for all study regions: 

(i) In the first part, basic indicators of the social 
and economic development in the region have 
been collected with special emphasis on the 
key industries of the region. The expertise and 
local knowledge of the scientific collaborator 
have been instrumental in identifying the 
national and regional data sources necessary 
for this. The data collection has been conduct­
ed in a way which maximizes the comparability 
of the data across the regions and with the 
data collected for the modelling exercise. Pre­
liminary results of this phase of the work are 
presented in Chapter 5 and in the separate 
regional analyses accompanying this report. 

(ii) In the second part, in each region in-depth 
interviews have been conducted with policy­
makers and experts from: 

political parties 

local and regional governments, agencies 

regional firms or industry associations 

trade unions, professional associations 

local/regional newspapers, radio, TV 

university research 

national ministries, agencies 

national/international banks. 

When necessary, the interviews were held with 
the help (and if useful, language assistance) of the 
local scientific collaborators who also assisted in 
the selection of the persons to be interviewed. 

3.3. Synthesis of model analysis and 
regional analyses 

The modelling part of the study and the regional 
analyses have been interrelated as much as pos­
sible: 

(i) the hypotheses generated in the preparation 
and in the course of the regional studies were 
a necessary input to the work phase in which 
the Meplan model was custom-tailored to the 
task, tested and calibrated; 

(ii) the data needed for the model and the data 
needed for the selected regions were similar 
except that more detailed data are required for 
the regional analyses. 

It was therefore necessary to conduct the two 
parts of the study in close cooperation between 
the two research teams during the whole duration 
of the project. Figure 3.1 is a schematic represen­
tation of the main information flows between the 
project components. 

In the final phase of the project, the results of the 
modelling study and the regional analyses have 
been brought together into a final synthesis. This 
is the subject-matter of Chapter 6, where it is 
examined where the model results are in line or in 
disagreement with the attitudes and expectations 
expressed by the policy-makers and experts in 
the regions. 

Based on this examination, recommendations for 
future policies of the Commission will be made. 
These recommendations will be derived partly 
from the model results and partly from the state­
ments of regional policy-makers and experts as to 
which policy initiatives are necessary or desirable 
from the point of view of the regions. 
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Figure 3.1. Synthesis between model analysis and regional analyses 
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4. Regional analyses 

In the 13 case-studies the likely impacts of the 
Channel Tunnel on regional development and the 
potential policy responses of regional and supra-
regional actors were assessed. In each region, 
between 10 and 15 interviews with representa­
tives of industry, trade associations and govern­
ment were conducted. In addition, experts from 
regional universities and research institutions were 
consulted. Other sources of information were 
published, statistics, policy documents and re­
gional newspapers and journals, and personal 
visits were arranged. 

The purpose of this chapter is to present the 
results of this intensive effort of information collec­
tion and analysis in a cross-cutting and compara­
tive fashion. The chapter starts with a brief pres­
entation of the 13 regions and of the reasons why 
they were selected as case-studies. The second 
section contains a comparative analysis of the 
present state of the 13 regions and of current 
trends in the fields of population, economy and 
transport. The main section presents the possible 
impacts of the Channel Tunnel on the 13 regions 
as they were revealed during the project from the 
documents studied and the interviews con­
ducted. The section proceeds from the more cer­
tain consequences in the field of transport to the 
less easily predictable impacts on the regional 
economy and the competition between regions, 
and from there to the still-more intangible realm of 
attitudes, strategies and expectations. Wherever 
possible, it is attempted to confront the opinions 
voiced in the interviews with the initial hypotheses 
of the research team based on more general, 
theory-based considerations from the model 
analysis part of the project (Chapter 5) and on the 
empirical evidence available from other regions 
with projects of similar magnitude. 

The chapter is based on the 13 regional analyses 
which accompany this report in separate volumes 
and on the first interim report of October 1990, 
which it supersedes. As the work phase of re­
gional analyses is now coming to a close, it is also 
a draft for the respective chapter in the final report 
of the project. However, the final conclusions to be 
drawn out of the regional case-studies will be left 
for the final report where they will be combined in 
the synthesis between the two parts of the project. 

4.1. The case-study regions 

As case-study regions for the in-depth regional 
analyses, 13 regions, 12 European Community 
NUTS level 2 regions and Scotland as a level 1 
region, were selected after consultation with DG 
XVI from four categories of regions based on the 
criteria: closeness to the Channel Tunnel, func­
tional position in the European system of regions, 
and eligibility for EC structural assistance. The 13 
regions are shown in Table 4.1 and Figure 4.1. 

According to their location to the Channel Tunnel, 
the 13 regions can be classified into four groups. 

(a) First group 

In the first group of regions are the two regions at 
the British and continental ends of the Channel 
Tunnel: Kent and Nord-Pas-de-Calais. The impact 
of the Tunnel on these two regions is most 
obvious and direct. 

Kent 
Kent is the English county closest to the Euro­
pean continent. The Channel Tunnel terminus is 
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there, as are four existing ferry ports (Dover, 
Folkestone, Ramsgate and Sheerness), and virtu­
ally all traffic to the rest of Britain must travel 
through the county. So the impact of the Channel 
Tunnel on Kent is inevitably immense. Kent is 
partly rural and has partly suburban character due 
to its closeness to the London metropolis. In 
recent years it has become a favourite location for 
both services and high-tech manufacturing indus­
tries profiting from its vicinity to London. Kent is 
eligible to receive assistance from the EC Struc­
tural Funds only in respect to the new Interreg 
programme. 

Nord-Pas-de-Calais 
Situated at the entrance of the Channel Tunnel 
and on the future TGV Nord high-speed railway 
line, Nord-Pas-de-Calais is at a crossroads of 
future north-south and east-west traffic in north­
western Europe. Except for the port activities in 
Dunkirk, Calais and Boulogne, the northern 
coastal part of the region is still largely rural in 
character, while its central part consists of the 
industrial agglomeration of Lille-Roubaix-Tour-
coing, a region undergoing rapid structural econ­
omic change. Because of its industrial heritage, 
Nord-Pas-de-Calais is partly eligible to receive 
Community ERDF assistance under Objective 2 
('to redevelop regions affected by the decline of 
industry') and is also included in the Interreg pro­
gramme. Due to its strategic location, the impacts 
of the Channel Tunnel on Nord-Pas-de-Calais are 
expected to be substantial. 

(b) Second group 

The second group of regions comprises three 
regions which are very close to the two Tunnel 
access regions: West-Vlaanderen, Hainaut and 
Zeeland. These regions are likely to be affected by 
the Channel Tunnel as transit regions for traffic 
from and to the Tunnel. 

West-Vlaanderen 
The region of West-Vlaanderen (West Flanders) in 
Belgium was selected as a study region mainly 
because it has, with Ostend and Zeebrugge, two 
of the most important cross-Channel ferry ports. 
Although passenger ferry traffic from these two 
ports is much less than from the French ports of 
Dunkirk, Calais and Boulogne, Zeebrugge is first 
in cross-Channel ro-ro transport. The port indus­
try is much more important for West-Vlaanderen 
than for Nord-Pas-de-Calais, so the impact of the 
Channel Tunnel may be more pronounced. In 

addition, West-Vlaanderen may be affected by the 
Tunnel not only as a location for industry, but also 
as a transit region between the Tunnel and the 
Netherlands and as an important tourist region. 
West-Vlaanderen is eligible to receive assistance 
from EC Structural Funds only in respect to the 
new Interreg programme. 

Hainaut 
The Hainaut region in Belgium, along with parts of 
West-Vlaanderen and Nord-Pas-de-Calais in 
France, form a large industrial agglomeration near 
the mouth of the Channel Tunnel. The opening of 
the Tunnel will certainly have an impact on the 
future of this region, which is located on the West-
East route linking the United Kingdom to Germa­
ny, the eastern part of France and to Central 
Europe. So Hainaut is a good subject for this 
study. Depending on the infrastructure and econ­
omic development policies developed here, Hai­
naut should benefit from the opening of the Tunnel 
and gain in importance for a large part of Europe. 
Hainaut is part of the old industrial heartland of 
Belgium but has suffered seriously from the 
decline of the mining and iron and steel industries 
in the past. Only the Charleroi district in Hainaut is 
eligible for Community assistance under Objec­
tive 2. Hainaut is also included in the Interreg pro­
gramme of the EC. 

Zeeland 
The region of Zeeland in the Netherlands was 
selected as a case-study because of its potential 
importance as a transit region between the Chan­
nel Tunnel and the 'Randstad Holland', the econ­
omic and population centre of the Netherlands. In 
contrast to other regions, e.g. West-Vlaanderen, 
Zeeland is far from eager to become a transit 
region because of the negative impacts of a major 
traffic corridor on its ecological situation and the 
quality of its recreation areas. Secondary reasons 
for the choice of Zeeland as a study region are the 
possible positive impacts of the Channel Tunnel 
on its economy, in particular the tourist industry 
and port-related activities. The potential impact 
on the daily ferry link with Sheerness in England 
may be a further point of interest. Zeeland is eli­
gible for Community assistance only in respect to 
the Interreg programme. 

(c) Third group 

The third group of study regions consists of three 
regions of medium distance from the Channel 
Tunnel: 
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Figure 4.1. The 13 case-studies of the project 

Ireland 

300 km 

Regional analyses 27 



Table 4.1. The 13 case­study regions 

Location of 

region 

Tunnel access 

regions 

Short distance 

to Tunnel access 

regions 

Medium distance 

to Tunnel access 

regions 

Long distance 

to Tunnel access 

regions 

Study 

region 

Kent 

Nord­Pas­de­Calais 

West­Vlaanderen 

Hainaut 

Zeeland 

Cologne 

Bremen 

Brittany 

Piemonte 

Scotland 

Ireland 

Pais Vasco 

Norte 

Functions of 

region 

Rural/suburban/ 

modern industrial 

Old industrial/ 

rural 

Rural/port/ 

tourist 

Old industrial 

Rural/tourist 

Services/media/ 

culture 

Port/shipbuilding 

Rural/tourist 

Modern industrial 

Mixed peripheral 

Mixed peripheral 

Old industrial 

Rural peripheral 

Community 

assistance" 

Interreg 

Objective 2," 

Interreg" 

Interreg" 

Objective 2," Interreg" 

Interreg" 

Objectives 2" and 5b," 

Interreg" 

Objective 2 

Objectives 2" and 5b
b 

Objectives 2" and 5b," 

Interreg" 

Objectives 2" and 5b" 

Objective 1, Interreg" 

Objectives 2
b
 and 5b,

b 

Interreg" 

Objective 1, Interreg" 

■ European Commission, 1991a; 1991b, 1989; Mellors and Copperthwa'ite, 1990. 
3
 Partly eligible. 

Cologne 

The region of Cologne in the Federal Republic of 

Germany was selected as a case­study for two 

reasons. The first one is its economic importance 

as a centre of high­level services and communica­

tions. The second reason is its strategic location 

in the European railway and motorway network. 

Cologne will be a gateway between Central 

Europe and the approaches to the Channel Tun­

nel, so a substantial part of the Tunnel traffic will 

flow through Cologne. 

It is generally expected that Cologne will be a win­

ner of the emerging European high­speed trans­

port infrastructure of which the Tunnel will be a 

part. The former mining areas in the western part 

of the region (Aachen and Heinsberg) receive 

Community assistance under Objective 2. The 

Eifel, the hill section of the Cologne region, is eli­

gible for assistance under Objective 5b ('to pro­

mote the development of rural areas'). The west­

ern sections of the Cologne region bordering the 

Netherlands and Belgium are included in the Inter­

reg programme of the Community. 

Bremen 

The region of Bremen in the Federal Republic of 

Germany was selected because of its particular 

economic situation, which depends for a great 

part on its function as one of the main North Sea 

ports. In the past decades, this economic sector 

has undergone a deep structural crisis. In the 

future the economy of Bremen will be in a more 

and more peripheral location within western Ger­

many as well as the European Community. The 

Channel Tunnel, together with other infrastructure 

developments, may even reinforce and accelerate 

the marginalization process for Bremen. Because 

of its declining port and shipbuilding industry, Bre­

men receives ERDF funds under Objective 2 and 

from the Renaval programme. 

Brittany 

The region of Brittany in France was selected as a 

case­study for two reasons. The first one is its 

location near the English Channel coasts but far 

from the Channel Tunnel. Here the question of 

interest is how much of the traditionally strong 

links between Britain and Brittany will be diverted 
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from water- and air-bound traffic to the Tunnel. 
The second reason is the region's location in the 
European railway and motorway networks, which 
may become less peripheral with the completion 
of the Tunnel approaches. Despite its innovative 
farm-produce industry and recent considerable 
efforts in high-tech research and manufacturing, 
Brittany is still a predominantly rural region with a 
substantial tourist industry; parts of it are eligible 
for Community funds under Objectives 2 and 5b. 

(d) Fourth group 

In a final fourth group five regions are combined 
which are relatively distant from the Channel Tun­
nel. The selection of these regions as case-stu­
dies was determined by concerns that the Chan­
nel Tunnel may primarily benefit regions close to it, 
but that for more distant regions the overall 
impacts may tend to be negative. 

Piemonte 
The region of Piemonte (Piedmont) in Italy was 
selected as a case-study for two reasons. The 
first one is its economic importance, Piemonte 
coming just after Lombardia (Lombardy) in sec­
ond place among the 20 Italian regions, and for its 
contribution to the Italian GNP and exports and 
imports. The second reason is its strategic loca­
tion at the connection between the Italian and 
west and central European railway and motorway 
networks. A substantial part of the traffic between 
Italy and south-west Europe flows through Pie­
monte, which is also located on the main axis 
between south-west and south-east Europe. 
Piemonte's growing economy has a strong mod­
ern manufacturing base; the region is partly eli­
gible for Community funds under Objectives 2 
and 5b and is included in the Interreg programme. 

of Scotland receive Community funds under 
Objectives 2 and 5b. 

Ireland 
Ireland was selected as a case-study region 
because after the completion of the Channel Tun­
nel, Ireland will be the only country in the EC with­
out a land link to the European mainland. This is a 
serious disadvantage for Irish exporters who need 
to be able to compete with their European coun­
terparts on the markets in the Community. Ire­
land's economy is still lagging behind the Com­
munity's average, so Ireland is eligible for Com­
munity funds under Objective 1 ('to promote the 
development and structural adjustment of under­
developed regions'). The northern parts bordering 
Northern Ireland are included in the Interreg pro­
gramme of the EC. 

Pais Vasco 
The Pais Vasco (Basque Country) region was 
selected as a case-study because of its position 
at one of the two 'gates' between the Spanish 
(and Portuguese) economy and Central Europe 
(the other being Cataluña (Catalonia)). In fact 
more than 60% of all international trade by road 
and railway goes through the customs checkpoint 
at Irun. In addition, the Basque Country has two 
prominent ports, Bilbao and Pasajes, which han­
dle a significant share of the trade between Spain 
and the United Kingdom and northern Europe 
and thus may in principle be affected by a diver­
sion of trade to the Channel Tunnel. As those of 
Hainaut and Bremen, the economy of Pais Vasco, 
which used to be based on steelmaking and ship­
building, has suffered from industrial decline and 
hence has received Community assistance under 
Objective 2, and also under Objective 5b for parts 
of the region. Pais Vasco is also eligible for funds 
from the Interreg programme. 

Scotland 
Scotland was selected as a case-study because 
probably for no other region the likely impacts of 
the Channel Tunnel will be both positive and neg­
ative. On the positive side are the cost and time 
savings afforded by the Tunnel which will help to 
make Scottish industry more competitive in the 
European markets. On the negative side may be 
long-range shifts of economic activity away from 
Scotland as the relative position of Scotland as an 
industrial location may worsen compared with 
places like south-east England or the north of 
France. The Scottish economy produces a wide 
range of goods, but has fared relatively badly 
recently compared with the rest of the UK. Parts 

Norte 
The region of Norte in Portugal is too far from the 
Channel Tunnel to expect major impacts from its 
completion. Nevertheless, the intensive relations 
between Norte and the UK and recent develop­
ments after Portugal's integration into the EC, as 
well as likely developments after the future 
improvement of the transport network in Portugal 
and of its links to other European countries, need 
to be investigated. Norte's economy still has a 
large agricultural sector, though industrialization is 
progressing faster than in other parts of Portugal. 
However, compared with the Community aver­
age, the region is still underdeveloped, so Norte, 
just as Portugal as a whole, receives Community 
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assistance under Objective 1. Norte is also eli­
gible for assistance from the Interreg programme. 

4.2. Current situation 

In the following subsections, the population and 
economic development and the current transport 
situation of the 13 regions are briefly compared 
with special reference to those aspects which are 
most likely to be affected by the Channel Tunnel. 

4.2.1. Location and topography 

The 13 regions differ vastly in terms of size (see 
Table 4.2 and Figure 4.2). Scotland and Ireland 
have by far the largest area — they together 
amount to almost 7% of the total area of the 
Community. Bremen is the smallest of the study 
regions in size, covering just 0.5% of the area of 
Scotland. Together the 13 regions represent 
about 12% of the area of the Community. The 
regions also present a wide range of geographical 
features: 

Kent. Kent is located on the south-eastern cor­
ner of England between the Thames estuary and 
the Channel Tunnel. Because of its vicinity to Lon­
don, Kent is a commuter county with a high pro­
portion of its employed residents working in Lon­
don. Some employment previously located in 
London has moved out into Kent, following the 
pattern of exurban development familiar in large 
cities, and encouraged by the developments of 
rail and road services, notably the M25 motorway 
ring around London. Maidstone and Ashford are 
important commercial centres. Canterbury is a 
major tourist centre as well as a religious one. 
Kent has a high proportion of retired people, 
many located on the coast. As a holiday location, 
Kent is not as popular as it was in the days before 
the British holiday-maker discovered the joys of 
sunshine holidays in southern Europe. Kent is a 
fertile agricultural county — 'the garden of Eng­
land' — and has several major industries, notably 
paper, brewing, pharmaceuticals and chemicals. 
There has, however, been a considerable loss of 
jobs in recent years, especially along the north 
coast, accelerated by the closure of the naval 
dockyard at Chatham. 

Nord-Pas-de-Calais. Nord-Pas-de-Calais, con­
sisting of the two French départements Nord and 
Pas-de-Calais, is the most northern of the regions 
of France. It extends from the Belgian border, 
where it neighbours West-Vlaanderen and Hai­

naut, to the Channel coast south of Boulogne, 
where it is adjacent to the Picardie. Topographi­
cally, Nord-Pas-de-Calais consists of three parts: 
the Lille basin in the east, the Artois hills in the 
west and the marshland areas along the Channel 
coast. The 'Métropole Nord', Lille-Roubaix-Tour-
coing, is one of the most densely populated parts 
of France. It is the major commercial centre of the 
region and in the past has been the centre of one 
of the most important industrial areas of France 
with coalmining, steel and textiles as its major 
industries. Boulogne, Calais and Dunkirk together 
handle 70% of the cross-Channel passenger ferry 
traffic. Near Calais the new Channel Tunnel termi­
nal at Coquelles is under construction. 

Hainaut. Located in the south-western part of 
Belgium, Hainaut is the western part of the Wallo­
nie region. It is bordered in the north by the Flem­
ish provinces, in the east by the province of 
Namur and in the south-west by Nord-Pas-de-
Calais in France. Hainaut is made up of seven 
administrative districts: Ath, Tournai, Mouscron, 
Mons, Soignies, Charleroi and Thuin. Charleroi is 
the main centre of the region with about 200 000 
inhabitants. The population of the region is con­
centrated at an east-west axis stretching from 
Charleroi in the eastern part of the region to Tour­
nai and Mouscron, which are part of the Lille 
agglomeration. The Hainaut coal basin made the 
region an early centre of mining and steel manu­
facturing. The location of the province in relation 
to northern France and the common language 
made it a crossroads of passage and trade 
between France and northern Europe. Its geo­
graphical location and its affiliation to the French-
speaking culture could enable Hainaut to take the 
best advantage of the effects of the Channel 
Tunnel. 

West-Vlaanderen. West-Vlaanderen is the 
western section of the Flemish-speaking part of 
Belgium. It occupies all of Belgium's 65-kilometre 
North Sea coast between France and the Nether­
lands. On its west side, West-Vlaanderen is 
neighboured by the French region of Nord-Pas-
de-Calais, and on its eastern side by Zeeland in 
the Netherlands. Within Belgium, the region is 
adjacent to Oost-Vlaanderen (East Flanders) and 
Hainaut. Brugge is the major administrative centre 
of West-Vlaanderen and also a cultural and tourist 
centre of European importance. Other important 
centres are Kortrijk, Roeselare and Ostend. The 
nearest urban agglomerations outside of West-
Vlaanderen are Gent, the administrative and cul­
tural centre of Oost-Vlaanderen, and the French 

30 The regional impact of the Channel Tunnel throughout the Community 



Figure 4.2. The case-study regions: Area and population 
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Métropole Nord, Lille-Roubaix-Tourcoing, which is 
very close to Kortrijk and only 80 kilometres from 
Brugge. Knokke-Heist, Blankenberge, Ostend 
and De Panne are seashore resorts with a tradi­
tion dating back into the last century. Ostend and 
Zeebrugge are the two major North Sea ports of 
Belgium. With the exception of a small area of low 
hills in its south-western part, West-Vlaanderen 
consists mostly of flat greenlands with only small 
areas of forests. 

Zeeland. Zeeland is situated in the south-west­
ern part of the Netherlands along the North Sea 
coast. The territory of the study region is the Pro­
vincie of Zeeland. The study region is formed by 
30 municipalities. The city of Middelburg is the 
administrative centre of the Zeeland region. The 
northern part of the province of Zeeland consists 
of a group of former islands in the Rhine-Schelde 
delta region. Today, these former islands are con­
nected by a system of bridges and dams con­
nected in the 1960s and 1970s as parts of the 
Delta Plan. The Westerschelde, which has no 
barrier against the North Sea, separates these 
former islands from a continental strip of land 
forming the southern part of the region. This 
coastal region, called Zeeuwsch-Vlaanderen, is 
bordered by Belgium. In the east of Zeeuwsch-
Vlaanderen, at the inner end of the Wester­
schelde, lies the city of Antwerp. The Wester­
schelde is the shipping route between the port of 
Antwerp and the open sea as well as a part of the 
route to Gent. The agglomeration of Rotterdam 
with Europoort, the largest seaport of Europe, is 
situated north of Zeeland. 

Cologne. The region of Cologne is located in the 
west of the Federal Republic of Germany as part 
of the Land of North Rhine-Westphalia (Nord-
rhein-Westfalen). The territory of the study region 
is the Regierungsbezirk (administrative district) of 
Cologne. The study region is formed by nine 
counties and the four autonomous cities of 
Cologne, Bonn, Leverkusen and Aachen. Within 
Nordrhein-Westfalen, the Cologne region is situat­
ed in the south-west of the Land, adjacent to the 
large industrial agglomeration of the Ruhr area. 
On its west side, the region is bordered by the 
Netherlands and Belgium and Luxembourg. The 
region is divided by the Rhine river, which leaves 
the hills south of Bonn and flows into the Nieder­
rheinische Bucht, a southern extension of the flat-
lands of northern Germany. With the exception of 
Aachen, all main cities of the region are located on 
the Rhine. The distance between Cologne and the 
Channel Tunnel is about 400 kilometres. 

Bremen. The region of Bremen is located in the 
north-west of the Federal Republic of Germany. 
The territory of the study region is the smallest of 
the federal states (Länder). The existence of the 
Land of Bremen is due to the historical fact that 
Bremen, like Hamburg, has a long tradition as an 
autonomous city and hence, together with Ham­
burg, was given the status of a Land when the 
Federal Republic was established in 1949. The 
city Land of Bremen is formed by the two cities, 
Bremen and Bremerhaven, Bremen's second 
seaport. Both cities are spatially not connected; 
they are embedded in the Land of Niedersachsen 
(Lower Saxony). With this spatial definition, the 
study region is not identical with the total metro­
politan area of Bremen, which extends far into 
Niedersachsen territory. Within Niedersachsen, 
the Bremen region is located at the mouth of the 
Weser river at its northern seashore. Hamburg is 
about 100 kilometres to the north-east. Bremer­
haven is located directly on the North Sea coast, 
whereas Bremen is located 50 kilometres 
upstream on the Weser river. The Weser is the 
natural link between the two parts of the region. 
The distance between Bremen and the Channel 
Tunnel is about 650 kilometres. 

Brittany. Brittany, the most western region of 
France, forms a peninsula between the Channel 
Tunnel and the Atlantic Ocean. With the expan­
sion of its hinterland beyond France to the Euro­
pean Community, Brittany reinforces its almost 
insular location and shares the advantage — or 
the inconvenience — of being, with Ireland, Corn­
wall, Galicia and Portugal, more Western than the 
other West European countries. Within France, 
Brittany is part of the 'Great West', a super-region 
extending from Caen in the north to Nantes at the 
mouth of the Loire. The map of this super-region 
shows the importance of Rennes, the capital of 
Brittany, as an interface to Paris and the rest of 
Europe. Brittany is also part of the 'Atlantic arc' of 
coastal regions from Ireland to southern Portugal, 
to which it feels more closely linked than to, for 
instance, Nord-Pas-de-Calais. In fact Brittany 
looks towards the United Kingdom not via Kent 
but via Cornwall through the western Channel. 
Brittany's topography distinguishes two parts: the 
Armorica along the rocky coast, which has only 
few marshland bays, and the Argoat, the hilly 
inland country. Rennes is the major commercial 
and industrial centre of the region, and Brest and 
St Malo its most important harbours. The dis­
tance between Rennes and the Channel Tunnel is 
about 500 kilometres. 
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Piemonte. Piemonte is the border region of Italy 
on the south-west side of the Alpine circle and 
strategically located for the transport connections 
between Italy and rest of the European Commu­
nity. Historically linked with the other side of the 
western Alps (Nice and Savoie were part of Pie­
monte-Savoia until 1870, when the first tunnel 
opened the Alpine wall), Piemonte is oriented 
more to the European Community than other Ital­
ian regions. Piemonte is a highly industrialized 
region coming just after Lombardia in second 
place among the Italian regions for its contribution 
to the GNP and to Italian foreign trade. Three 
quarters of the territory of Piemonte are moun­
tainous or hilly. Turin, the dominant industrial cen­
tre of the region is located at the eastern end of 
the Po river basin, where the Po river enters the 
north Italian lowlands. Genoa, and Savona in 
Liguria are the two ports for the Piemonte region. 
The distance between Turin and the Channel Tun­
nel is about 850 kilometres. 

Scotland. Scotland forms the northern part of 
the British main island, of which it covers nearly 
40%, and includes the Hebrides, Orkney and 
Shetland Islands. Scotland is the largest of the 
case-study regions; its area is more than 200 
times that of the smallest region, Bremen. Scot­
land is mostly mountainous. Its major lowland 
area, located between the Highlands in the north 
and the Southern Uplands, also contains its major 
cities: Glasgow, the commercial and industrial 
centre of Scotland, and Edinburgh, its capital. 
Aberdeen is the main port for the Scottish North 
Sea oil industry. The distance between Glasgow 
and the Channel Tunnel is 750 kilometres. 

Ireland. Ireland occupies the larger part of the 
Irish island off the British coast between the Irish 
Sea and the Atlantic Ocean. The northern part of 
the island, Northern Ireland, is part of the United 
Kingdom. The topography of the 'green island' 
consists of a vast inner plateau dotted with small 
hills and a multitude of lakes between the moun­
tainous coastal rim. Seventy percent of the land is 
used for agriculture, and only 20% for raising 
crops, while the rest is grazing land. As a conse­
quence of 300 years of British occupation, there 
is no large-scale industry in Ireland. Dublin, Cork 
and Limerick are the three largest cities, the for­
mer two are also port cities. The shortest distance 
between Dun Laoghaire in Ireland and Holyhead 
in England is 80 kilometres; however, the northern 
Channel between Northern Ireland and Scotland 
is only 40 kilometres wide. The distance from 
Holyhead to the Channel Tunnel is about 600 kilo­
metres. 

Pais Vasco. The Pais Vasco, or the Basque 
Country, consists of the three Basque provinces 
of Vizkaya, Guipúzcoa and Alava in northern 
Spain at the western end of the Pyrenees on the 
coast of the Gulf of Vizcaya. The topography of 
the Basque Country is mostly mountainous 
except the inland highlands south of the Cantab-
rian Mountains. Its major commercial, financial 
and industrial centre is Bilbao located on the Ner-
vion river. San Sebastian is the centre of tourism-
related services. Vitoria is the seat of the Basque 
Government. Bilbao and Pasajes (the port of San 
Sebastian) are the main harbours. Irun, one of the 
two main border checkpoints between Spain and 
France, is also in Pais Vasco. The distance 
between Irun and the Channel Tunnel is about 
1 200 kilometres. 

Norte. The Norte region is located in the north 
of Portugal. As regions are not yet political entities 
in Portugal, Norte is more of a planning concept 
due to the historical fact that districts north of the 
Douro river have formed the original territory of 
Portugal since the 12th century. The region con­
sists of two different zones: a coastal zone (litto­
ral), in which valleys and altitudes of up to 400 
metres are predominant and conditions for irrigat­
ed agriculture are good, and an inland zone 
(interior), where altitudes are frequently higher 
than 400 metres and agriculture is poor. So the lit­
toral is a zone of green orchards and vegetable 
production with small industry coexisting with 
agriculture. In the interior, however, agriculture 
and forestry are both scarce and industry does 
not exist. The main commercial centre of Norte is 
Porto, and Leixões and Viana are its main ports. 
The land distance between Norte and the Chan­
nel Tunnel is about 1 800 kilometres. 

4.2.2. Population 

The 13 regions also differ greatly in terms of pop­
ulation (see Table 4.2 and Figure 4.4). Scotland, 
the region with the largest area, has also the larg­
est population (5.1 million), but Piemonte (4.4 mil­
lion), Nord-Pas-de-Calais (3.9 million) and 
Cologne (3.9 million) have larger populations than 
Ireland (3.5 million), which is second in area. Zee-
land (356 000) is the smallest region in terms of 
population. Together the 13 regions represent 
about 11 % of the population of the Community. 

Bremen. A city Land, Bremen has the highest 
population density with 1 640 persons per km2. 
Eight other study regions are above the Commu­
nity average of 143 persons per km2. Zeeland, 
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Brittany, Scotland and Ireland have a lower den­
sity than the Community average. Bremen, of 
course, is also the most urbanized of the regions, 
but Turin in Piemonte (1.0 million), Cologne 
(937 000) and Glasgow in Scotland (734 000) are 
larger cities than Bremen (535 000). Zeeland has 
no city with a population of more than 50 000. 

Eight of the regions have a growing population 
(see Figure 4.3). The fastest growing region is Ire­
land, the population of which grew by 9% be­
tween 1976 and 1987. In the same period, Zee-
land grew in population by 6.6%, Brittany by 
5.4%, Pais Vasco by 5.2% and Norte by 5%. Four 
regions declined in population during that period: 
Bremen by 8.2%, Hainaut by 3.7%, Piemonte by 
2.5%, Scotland by 1.8% and Cologne by 0.3%. 
The reasons for population growth and decline 
are different in each region. 

Kent. The population growth in Kent is mainly 
due to increasing suburbanization of London both 
in terms of population and jobs, as well as to 
growing retirement migration to attractive loca­
tions on the coast. This growth is partly offset by a 
local population decline due to a decline of heavy 
industry along the Thames estuary and of tourism 
in some coastal resorts. 

Nord-Pas-de-Calais. The formerly growing pop­
ulation of Nord-Pas-de-Calais is leaving the region 
and migrating towards Île-de-France and south­
ern France, so despite a growing birth rate the 
population today stagnates. Work on the Channel 
Tunnel has not yet produced population growth, 
not even in the Calais metropolitan area. 

West-Vlaanderen. The population gains in 
West-Vlaanderen have occurred in the more 
urbanized counties and along the coast, mostly 
through migration from rural areas and other prov­
inces in Belgium as well as through an increasing 
tendency of retirement migration to the attractive 
seashore. 

Hainaut. The population decline in Hainaut is a 
consequence of the decline of its coalmining and 
steel industries. Especially younger people 
migrate to cities outside the region. Low fertility 
and emigration result in progressive population 
decline and ageing of the population. 

Zeeland. Population growth in Zeeland is due to 
the overall natural population increase in the Neth­
erlands. Zeeland had net migration gains until the 
mid-1980s, but net migration losses in the last 

few years. The region has lost people to other 
provinces of the Netherlands, whereas net immi­
gration from foreign countries to Zeeland has 
continued. 

Cologne. The population of the Cologne region 
increased by more than 200 000 people during 
the 1970s and has stabilized during the 1980s. 
Despite substantial suburbanization, the share of 
population in cities has remained nearly constant 
because the cities gained population through 
immigration from outside the region, in particular 
from abroad. 

Bremen. The main reason for the negative 
development of population in Bremen is subur­
banization to its hinterland in Lower Saxony. How­
ever, in recent years suburbanization has slowed 
down, while net migration to other regions in 
western Germany has increased. Without immi­
gration of foreign workers population decline in 
Bremen would be even stronger. 

Brittany. Brittany is young: 30% of its people are 
under 20 years old and only 19% over 60. These 
two age groups grow, whereas the age groups in 
between stagnate owing to the traditional emigra­
tion to Paris (one Breton out of ten lives in Paris). 
Secondary or permanent homes for British 
nationals contribute to a renewed population 
growth of villages in central Brittany. 

Piemonte. After the 'economic miracle' of the 
1960s, the population of Piemonte has de­
creased since 1976 due to declining fertility and 
net emigration. With the second oil crisis and the 
restructuring and robotization of the car industry, 
many worker families that had been attracted to 
the industrial north of Italy during the economic 
boom returned to the south. 

Scotland. Scotland's population declined due 
to emigration to England, mainly to the south-east 
of England, because of a lack of economic oppor­
tunities. The short boom of North Sea oil has not 
been able to compensate for this drift. As mostly 
young adults leave the region, the population 
tends to get older. 

Ireland. Ireland's rapid population growth was 
due to its high birth rates. However, after many 
years of growth, Ireland's population has declined 
since 1987 due to a combination of decreasing 
birth rates (from 18.2 births per 1 000 population 
in 1984 to 14.7 in 1989) and a dramatic increase 
in net emigration (from 9 000 in 1984 to 46 000 in 
1989). 
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Table 4.2. The case-study regions: Population and density 

Region 

Kent 
Nord-Pas-de-Calais 

West-Vlaanderen 
Hainaut 
Zeeland 

Cologne 
Bremen 
Brittany 

Piemonte 
Scotland 
Ireland 
Pais Vasco 
Norte 

EUR 12 

Area 

km2 

3 731 
12414 

3 135 
3 786 
3 040 

7 368 
404 

27 208 

25 399 
78 783 
68 895 

7 261 
21 194 

2 253 497 

Population (1 000) 

1976 

1 456b 

3 916 

1 073 
1 320 

334 

3 868 
714 

2 618 

4 491 
5 205 
3 228 
2 077 
3 410 

313 390 

1987 

1 495° 
3 928 

1 094 
1 273 

356 

3 856 
660 

2 768 

4 383 
5112 
3 542 
2 191 
3 591 

323 754 

Annual change 
1976-87 

% 

+ 0.44" 
+ 0.03 

+ 0.18 
-0.33 
+ 0.58 

-0.03 
-0.71 
+ 0.51 

-0.22 
-0.16 
+ 0.85 
+ 0.49 
+ 0.47 

+ 0.30 

Density8 

Pop./km2 

405 
316 

349 
336 
117 

523 
1 633 

102 

173 
65 
51 

302 
169 

144 

M 988. 
»1979. 
' 1985. 
" 1979-85. 
Sources: European Commission, 1991a; Eurostat, 1990a. 

Table 4.3. The case-study regions: Population by age, 1986 

Region 

Kent8 

Nord-Pas-de-Calais 

West-Vlaanderen 
Hainaut 
Zeeland 

Cologne 
Bremen 
Brittany 

Piemonte 
Scotland 
Ireland 
Pais Vasco 
Norte" 

EUR 12 

Births/1 000 pop. 

12.7 
17.0 

11.5 
11.7 
12.7 

10.1 
8.7 

13.3 

7.5 
12.8 
17.3 
9.3 

14.2 

11.8 

Deaths/1 000 pop. 

9.6 
10.3 

10.7 
13.1 
10.1 

10.7 
13.3 
11.2 

11.5 
12.4 
9.5 
6.9 
8.5 

10.2 

•1981. 
"1985. 
Source: Eurostat, 1989; 1990a. 

Regional analyses 35 



Figure 4.3. The case-study regions: Population change, 1976-87 
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Figure 4.4. The case-study regions: Population by age, 1986 
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Pais Vasco. Population growth had been very 
rapid up to 1975 when the crisis of the steel and 
shipbuilding industries put an end to migration 
from the rest of Spain. Birth rates have declined 
very sharply. Today net emigration consists of 
retired former immigrants returning to their native 
regions and young adults going to more dynamic 
areas such as Madrid or the Mediterranean coast. 

Norte. Population in Norte grows, despite emi­
gration for economic reasons, due to its high birth 
rates, though birth rates are falling. 

Table 4.3 and Figure 4.4 summarize the effects of 
fertility, mortality and migration on the age struc­
ture of the regions. It can be seen that Cologne, 
Bremen, Piemonte and Pais Vasco have relatively 
low birth rates and, with the exception of Pais 
Vasco, relatively low shares of young people and 
high shares of old people. The populations of 
Kent, Nord-Pas-de-Calais, Brittany, Ireland, Pais 
Vasco and Norte, on the other hand, are still rela­
tively young. 

4.2.3. Economy 

Also in economic terms, the 13 case-study re­
gions represent a cross-section through the 
regions of the Community. They differ widely in 
economic size, sectoral composition and pros­
perity. 

If economic output in terms of value-added is 
considered, Cologne, Piemonte and Scotland are 
the most important regions (see Table 4.4 and 
Figure 4.5). However, it needs to be kept in mind 
that Scotland is not only the largest in terms of 
population, but that much of its value-added is 
due to North Sea oil, whereas in Cologne and Pie­
monte the value-added is produced by a variety 
of manufacturing and service industries. Zeeland 
and Norte are the smallest regions in terms of 
value-added, with Zeeland producing less than 
10% of the output of Cologne, Piemonte or Scot­
land. Taken together, the 13 regions generate 
about 10% of the value-added produced in the 
Community (compared with their 11 % share of 
the Community population). 

Table 4.4 and Figure 4.5 also show the contribu­
tion of the primary, industrial and services sectors 
to the total value-added. Table 4.5 and Figure 4.6 
show the same breakdown for employment. 
Three groups of regions emerge: 

(i) Kent, Hainaut, Cologne, Bremen and Scotland 
today are already service economies in which 

two thirds of employment and output are in 
the service industries, one third in manufactur­
ing and only very little in agriculture. 

(ii) Piemonte and Pais Vasco are industrial 
regions, which still have some agricultural but 
little service employment. 

(iii) Ireland and Norte still have a substantial share 
of agricultural employment (24% in Norte), 
with both industry and sen/ices underdevel­
oped. 

West-Vlaanderen, Zeeland and Brittany are 
regions in transition that move directly from their 
former agricultural base to a service-based econ­
omy without a major and extended industrial 
phase. In Nord-Pas-de-Calais the economic 
restructuring from industry to services is under 
way, with some agriculture remaining in the north­
ern part of the region. 

Beyond these distinctions, there are substantial 
differences between the 13 regions in terms of 
economic 'success' measured by indicators such 
as labour force participation, unemployment rate 
or gross domestic product (GDP) (see Table 4.6 
and Figure 4.7). High unemployment rates (com­
bined with low labour force participation) are 
found in the old industrial regions of Nord-Pas-
de-Calais, Hainaut, Bremen and Pais Vasco, but 
also in Scotland and Ireland. The low unemploy­
ment rate in Norte is not an indicator of economic 
success but is partly an artefact of the Portu­
guese labour statistics and partly underlines the 
low productivity of the Norte economy, in which 
1.3 million workers generate only one sixth of the 
value-added produced by 1.6 million workers in 
Cologne. The column 'GDP per worker' indicates 
the enormous differences in productivity existing 
among the case-study regions. 

The column 'GDP per capita' shows the equally 
enormous differences in affluence resulting from 
these economic differences. Cologne, Bremen, 
Zeeland and Piemonte are clearly above the 
Community average, West-Vlaanderen and Scot­
land are about average, whereas all other regions 
are lagging behind. A similar picture is drawn by 
the 'synthetic index' of the EC, a measure com­
bining GDP per head and per worker, unemploy­
ment and prospective labour force change (Euro­
pean Commission, 1987). Again Cologne, Bre­
men, Piemonte and Zeeland stand out significant­
ly above the EC average, whereas Norte, Ireland 
and Pais Vasco are identified as problem regions. 
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Behind the statistical overview given so far, each 
region has very specific economic problems in 
relation to the Channel Tunnel, usually connected 
with the key industry (or industries) of the region. 

Kent. Kent is a commuter county with a high 
proportion of its employed residents working in 
London. However, some employment previously 
located in London has moved out into Kent. Kent 
is a fertile agricultural county, but has several 
major industries, notably paper, brewing, pharma­
ceuticals and chemicals. Employment decline 
occurred in the naval industry along the Thames 
estuary. A major issue for Kent in relation to the 
Channel Tunnel is what will happen to the ferry 
services, and how will this affect people who cur­
rently use them, and those who work in them or 
provide goods and services to their customers. 
About 13 000 jobs in Kent are dependent on the 
ferry industry. 

Tourism is another important part of Kent's econ­
omy, supporting around 75 000 jobs that may be 
affected by the Tunnel. Canterbury is a major 
tourist centre yet tourist activity has declined in 
Kent's seaside resorts. Unemployment in these 
areas is above the average for Britain as a whole. 

Nord-Pas-de-Calais. After the decline of the 
industrial framework specialized in coal, steel and 
textiles, alternative forms of activity are now being 

developed. In 1986 the three leading industrial 
employers in Nord-Pas-de-Calais were textiles, 
automobiles and land-transport equipment, min­
ing and non-ferrous metals. New companies are 
mainly founded in the fields of materials and 
equipment, agrifoods and consumer goods and 
transport. Business services grow in Lille-Rou-
baix-Tourcoing. Although approximately 10 000 
service jobs were created in 1989, the services 
sector is unable to compensate for losses accu­
mulating in industry. So unemployment in Nord-
Pas-de-Calais is among the highest of the case-
study regions. Since 1987 the decrease in jobs 
has continued at a slower rate. Employment has 
increased in Calais because of the Channel Tun­
nel construction and in Boulogne, Lille and 
Béthune-Bruay because of services. The region is 
progressive in high-tech industries such as plant 
breeding and seed improvement, microcom­
puters, lasers, infrared technology, hygiene prod­
ucts, composite materials and surgical instru­
ments. The Lille-Roubaix-Tourcoing metropolis is 
the home of 10 of the 17 largest regional branch­
es of national banks, the six regional bank head 
offices and two thirds of all investment banks, for­
eign banks and credit institutions. 

West-Vlaanderen. Transport and tourism are 
the key industries of West-Vlaanderen potentially 
affected by the Channel Tunnel. The transport 

Table 4.4. The case-study regions: Gross value-added, 1986 

Region 

Kent 
Nord-Pas-de-Calais 

West-Vlaanderen 
Hainaut 
Zeeland 

Cologne0 

Bremen 
Brittany 

Piemonte 
Scotland 
Ireland0 

Pais Vasco 
Norte 

EUR 12° 

Gross value-added 
Primary 

(%) 

2.5 

6.0 
2.5 
6.8 

1.0 
0.3 
8.7 

3.5 
2.1 

10.6 
1.9 
6.7 

3.2 

Industry 
(%) 

35.8 

34.8 
36.2 
40.6 

39.8 
35.0 
25.4 

43.4 
38.6 
34.9 
51.1 
41.8 

36.7 

Services 
(%) 

61.7 

59.2 
61.3 
52.6 

59.2 
64.7 
65.9 

53.1 
59.2 
54.5 
47.0 
51.5 

60.0 

Total 
(million ECU)" 

10 700b 

36 689 

9 573 
8 641 
3 647 

44 200b 

10 483 
25 373 

47 424 
45 156 
21 803 
14917 
7 694 

2 800 000° 

•1985. 
" Estimate. 

1984. 
Source: Eurostat. 1989; 1990a; 1990b. 
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Figure 4.5. The case-study regions: Gross value-added, 1986 

(no data) 

φ a m 
Kent Nord-Pas-de-Calais West-Vlaanderen Hainaut Zeeland 

Piemonte Scotland Ireland Pais Vasco Norte 

Table 4.5. The case-study regions: Employment, 1988 

Region 

Kent" 
Nord-Pas-de-Calais 

West-Vlaanderen 
Hainaut 
Zeeland 

Cologne 
Bremen 
Brittany 

Piemonte 
Scotland 
Ireland 
Pais Vasco 
Norte 

EUR 12 

Primary 
(%) 

4.3 
4.3 

5.0 
2.9 
6.2 

1.2 
0.3 

13.9 

8.3 
3.6 

15.8 
4.4 

23.8 

7.6 

Industry 
(%) 

30.8 
36.0 

36.5 
28.5 
28.0 

39.8 
32.6 
26.1 

41.5 
32.4 
28.7 
41.6 
42.3 

33.2 

Services 
(%) 

65.0 
59.7 

58.5 
68.5 
65.8 

58.9 
67.2 
60.0 

50.7 
64.0 
55.6 
54.0 
33.9 

59.2 

Occupied persons 
(1 000)a 

546 
1 266 

420 
387 
138 

1 603 
257 

1 065 

1 735 
2 078 
1 084 

619 
1 731 

125 913 

»1985. 
»1981. 
Sources: European Commission, 1991; Eurostat, 1990b. 
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Figure 4.6. The case-study regions: Employment, 1988 

m (5 m m 9 
Kent Nord-Pas-de-Calais West-Vlaanderen Hainaut Zeeland 

Bremen Bretagne 

Industry 
Primary 
Services 

E U R 1 2 (not to scale) 

Piemonte Scotland Ireland Pais Vasco Norte 

industry is concentrated in the seaports Ostend 
and Zeebrugge. In particular Ostend heavily 
depends on the transport economy. The agricul­
tural and fishery sectors of West-Vlaanderen gen­
erate more than 25% of all agricultural and fishery 
products of Belgium, in part due to the concen­
tration of the Belgian fishing fleet in the study 
region. Structural change towards a service econ­
omy has progressed less in West-Vlaanderen 
than in Belgium at large. Most of the tourism and 
recreation-related jobs are situated at the coast in 
the region's famous sea resorts De Panne, Os­
tend, Blankenberge and Knokke-Heist and in the 
visitor-attracting medieval city of Brugge. During 
the 1980s, the situation on the regional labour 
market improved significantly. 

Hainaut. In 1984 the last coalmine in Hainaut 
was closed. At the same time, the area's steel 
industry irreversibly declined, in spite of a series 
of reorganization plans, and finally collapsed. All 
efforts to restructure the economy have had lim­
ited success. Despite some growth in the ser­
vices sector, more jobs disappear than are 
created. Factors explaining the difficulties en­
countered are the ageing population, insufficient 
levels of training and the high proportion of 
industries with foreign investment, whose 
research centres are often located outside the 

country. So employment in Hainaut has de­
creased since 1973 and unemployment is the 
highest in Belgium. 

Zeeland. Because of its geographical situation 
on the coast, the economic development of Zee-
land has always been closely linked to maritime 
activities. In the last two decades, the region has 
been successful in attracting some subsidiaries of 
international companies. The construction indus­
try experienced a veritable boom in the 1970s 
due to the regulation and transport infrastructure 
projects of the Delta Plan and to the exploding 
demand for second homes. The fastest growing 
industries are port-related activities and tourism, 
which together account for about 20% of all jobs 
in Zeeland. Employment in port-related activities 
has more than quadrupled since 1960, whereas 
the number of people employed in tourism 
increased by a factor of six. The modernization of 
the transport infrastructure in the course of the 
Delta Plan, which greatly improved the accessibil­
ity of the former islands of Zeeland in particular for 
visitors from the Netherlands and Germany, has 
vastly stimulated tourism in the region. Unemploy­
ment is lower than in the rest of the Netherlands. 
There is no airport in Zeeland. The nearest inter­
national airports are Rotterdam, Amsterdam, Ant­
werp and Brussels. 
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Table 4.6. The case-study regions: Unemployment and affluence 

Region 

EUR 12 = 100 

Kent 
Nord-Pas-de-Calais 

West-Vlaanderen 
Hainaut 
Zeeland 

Cologne 
Bremen 
Brittany 

Piemonte 
Scotland 
Ireland 
Pais Vasco 
Norte 

EUR 12 

Labour force 
participation 

1989 

(%) 
-

39.5 

40.9 
37.7 
41.0 

45.0 
46.4 
44.5 

44.5 
49.1 
38.0 
38.4 
47.4 

44.8 

Unemployment 
1990 

(%) 
3.9 

11.8 

3.8 
13.1 
5.6 

6.5 
10.4 
8.4 

6.0 
9.2 

16.4 
19.0 
3.1 

8.3 

GDP/ 
worker" 
1986-88 

(EUR 12 = 100) 

86c 

114 

111 
105 
139 

125° 
138 
102 

102 
81 
82 
86 
24 

100 

GDP/ 
capita" 

1986-88 

(EUR 12 = 100) 

97 
88 

99 
78 

103 

111 
147 
89 

119 
100 
65 
89 
42 

100 

Synthetic 
index 
1984 

97 
97 

106 
81 

118 

130 
107 
98 

120 
89 
48 
58 
58 

100 

"ECU. 
" Purchasing power standard (PPS). 
' 1985. 
Source: European Commission, 1987; 1991. 

Figure 4.7. The case-study regions: GDP and synthetic index 
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Cologne. Through its 2 000-year history, 
Cologne has always been the dominant econom­
ic and cultural centre of the central Rhine region. 
In the 19th and 20th centuries, it became a centre 
of the chemical industry and vehicle production 
and today it is turning into a major centre of ser­
vices and communications with substantial 
employment growth in banking, private services, 
non-profit making organizations and government. 
Employment in consultancy services more than 
doubled, a good indication of the change going 
on in the Cologne economy. The manufacturing 
industry is dominated by two industries, chemi­
cals and vehicles, and these by two large compa­
nies: Bayer in Leverkusen with nearly 64 000 
employees and Ford in Cologne with about 
27 000 employees. Although between 1970 and 
1987 employment in the region grew twice as fast 
as population, unemployment (which was almost 
zero in 1970) increased to about 10% during the 
early 1980s and has only recently fallen to 7%, 
slightly more than the national average of Ger­
many. 

Bremen. The economic development of Bremen 
has always been closely linked to the shipping and 
shipyard activities of its ports. But during the 
worldwide crisis in shipbuilding in the last 
decades, the dominance of the port industry in 
Bremen has been reduced. Especially in the 
1980s, economic output in the region increased 
more slowly than in the rest of West Germany, and 
resulted in a loss of 20 000 workplaces. Employ­
ment declined in manufacturing, construction, 
trade and transport and communications. The 
structural adjustment in the shipbuilding industry 
resulted in a loss of nearly 12 000 jobs in ship­
yards between 1970 and 1988. However, this loss 
has been compensated by an increase in jobs in 
the aircraft, space and car industries. On the other 
hand, service employment increased only insignifi­
cantly. Consequently, unemployment in Bremen 
has been much higher than in western Germany 
as a whole. While there is a new worldwide cycle 
of demand for ships, a new economic crisis for the 
Bremen region may emerge through the foresee­
able global disarmament. Such a development 
would hit Bremen as one of the four major arms 
production centres in western Germany more 
severely than other regions. 

industrialization protects Brittany from economic 
crises, but it slows the development of high-level 
technical education and causes the departure of 
the best trained technical staff. Between 1982 
and 1985 employment growth in industry and 
services proved insufficient to compensate the 
decline in agricultural employment. After 1985 a 
positive evolution began, and unemployment has 
decreased in the region. 

Piemonte. Piemonte and Lombardia were the 
first regions of Italy to become industrialized after 
the country had been unified in 1870. With the 
beginning of the 20th century, the vehicle produc­
tion industry became the motor of industrial 
growth in the region with a development of the 
metallurgy and mechanical industries. In the 
1970s there was a decline, which worsened in the 
1980s after the second oil crisis. Between 1980 
and 1987 employment in manufacturing declined 
by 23%. The recovery since 1987 was possible 
through management reorganization, increases in 
productivity and technological innovations. Public 
service employment doubled between the 1960s 
and early 1980s. Unemployment in Piemonte is 
below the national average. 

Scotland. Despite the extra income earned 
through North Sea oil, in terms of recent econ­
omic performance, the region has fared rela­
tively badly compared with most of the rest of the 
UK. The key sectors of the Scottish economy are 
food, mechanical engineering, electronics, chemi­
cals and office machinery, which together made 
up over half of total gross value-added in 1987. 

Since 1980, the chemicals, office machinery and 
electronics sectors have grown in significance, 
while mechanical engineering and, to a lesser 
extent, the manufacture of metal goods and tex­
tiles have declined. Both the electronics and the 
food industries are of substantial importance to 
the export-earning capacity of the Scottish econ­
omy. However, much of the electronics sector is 
foreign-owned and represents for the main part 
branch plant manufacturing capacity, which could 
constitute a less-stable employment base for the 
longer term. Unemployment in Scotland is higher 
than in all other regions of the UK apart from the 
north of England. 

Brittany. A long time deeply rooted in its land, 
Brittany entered the industrial world in the 1960s. 
Small and medium-sized firms in a few sectors 
(agricultural and food products, motor industry) 
drive the regional development. Its low level of 

Ireland. The country is now enjoying a period of 
economic growth. In 1989 there was a 5% growth 
in national output, and growth in the range of 3 to 
4% per year is expected for the coming years. In 
recent years Ireland's industries have switched 
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from the more traditional ones like agriculture to 
the production of high-value goods such as elec­
tronics and chemicals. Today the key sectors of 
Ireland's economy are agriculture, machinery, tex­
tiles and chemicals. As a small open economy, 
Ireland is very dependent on foreign trade, both 
exports and imports. For example, in 1989 
exports represented over 60% and imports over 
50% of Ireland's gross domestic product. Despite 
its economic growth, Ireland's unemployment rate 
of 16% is second only to Pais Vasco among the 
case-study regions. 

Pais Vasco. Based on its important iron ore 
deposits and its strategic location to the flourish­
ing British industry, the Basque economy started 
a rapid industrialization process in the last quarter 
of the 19th century, spreading to all industrial sec­
tors and stimulating the establishment of strong 
financial institutions — the leading Spanish bank, 
the Banco Bilbao Vizcaya, has its headquarters in 
Bilbao. However, the industrial crisis of the 1970s 
hit the Basque economy seriously. Two thirds of all 
industrial jobs, more than 150 000, were lost from 
1975 to 1985. After the crisis, technological inno­
vation and adjustments have led to a reduction of 
industrial, and an increase of service, employ­
ment. Key sectors in manufacturing are metals 
and metal products and machinery, shipbuilding 
and other transport equipment and electrical 
engineering and equipment. At 19%, the unem­
ployment rate in Pais Vasco is the highest among 
the case-study regions. 

Norte. With one quarter of the labour force 
working in the primary sector, Portugal is still large­
ly an agricultural country. Nevertheless, since the 
1960s, manufacturing has become the leading 
economic sector in Norte, and, among manufac­
turing industries, textiles, clothing and footwear 
have become dominant. The tertiary sector is 
weak; with only 34% of all employment, its share 
of employment is by far the lowest among the 
case-study regions. The tertiary sector reflects the 
development pattern of the region, with wholesale 
and retail being predominant. The low unemploy­
ment rate in Norte is not an indicator of economic 
success, but is partly an artefact of the Portuguese 
labour statistics and partly underlines the low pro­
ductivity of the Norte economy. 

4.2.4. Transport 

A comparative view of the transport situation in 
the 13 case-study regions meets the same varia­
tion between highly urbanized and industrialized 

and less-developed still partly-rural regions. Here 
the differences become more obvious between 
the regions in the European core, which are well 
integrated into the European transport networks 
and the more peripheral regions, which are in 
many cases not only remote but also poorly 
linked to the European transport infrastructure. 

(a) Transport infrastructure 

One, but not the most important, indicator for the 
quality of the transport situation of a region is the 
transport infrastructure on its territory. Table 4.7 
shows the density of various kinds of transport 
infrastructure in the case-study regions. It is 
clearly noticeable that the more urbanized and 
more industrialized regions have more developed 
railway and motorway systems and a denser net­
work of other roads. In particular Zeeland (be­
cause of its insular territory), Brittany, Scotland 
and Ireland have less-developed railway net­
works, and in Brittany and Ireland only a small 
percentage of all railways is electrified. Also the 
limited provision of motorways in Scotland, Ire­
land and Norte is noted. 

More important for regional development is the 
integration of the transport infrastructure into the 
national and European railway, inland waterway, 
motorway and air transport networks. In this 
respect each region is a special case. 

Kent. Situated between London and the Chan­
nel coast, Kent commands a key position in the 
British and European transport network. Four 
Channel ferry ports (Folkestone, Dover, Ramsgate 
and Sheerness) are in Kent. The M20 and M2 
motorways are the primary approaches from the 
Channel coast to London and to northern 
England. 

The network of British Rail's Network South-east 
is dense but not suited for fast modern trains. 
Besides moderate access to the four London air­
ports (Gatwick, Heathrow, London City and Stan-
sted), Kent has two airports of its own which pro­
vide a few continental services. Yet despite its 
strategic position, Kent remains very much a tran­
sit region to the dominant London metropolis. 

Nord-Pas-de-Calais. Due to its location on the 
French Channel coast, Nord-Pas-de-Calais is the 
gateway for all surface traffic between Britain and 
France. The region has three major Channel ferry 
ports (Dunkirk, Calais and Boulogne), excellent 
road, rail and water connections and is linked to 
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Belgium and to the lle­de­France by two motor­

ways, the A25 and A26/A1. Train services exist 

between Calais and Amiens­Paris and Calais and 

Lille­Brussels. Nord­Pas­de­Calais has one air­

port, at Lille­Lesquin, and two smaller ones at 

Calais and Le Touquet. 

West­Vlaanderen. The importance of West­

Vlaanderen in the European transport network is 

based on its two seaports at Ostend and Zee­

brugge and their ferry services to the United King­

dom. Ostend and Zeebrugge are the gateways 

for surface transport between the United King­

dom and northern Europe, in particular Belgium, 

the Netherlands, north­west Germany and Scan­

dinavia. The A10 (E40) motorway links Ostend to 

the Belgian motorway network. In addition, the 

port has a direct rail access and is linked to the 

inland waterway system. 

The importance of Zeebrugge is based on its 

excellent ro­ro (roll on/roll off) services. The rail 

network in West­Vlaanderen is not very extensive. 

Most foot passengers for the ferries at Ostend 

arrive on trains from Cologne via Brussels and 

Gent or from Antwerp via Gent directly at the ferry 

terminal. There exists only a tramway line along 

the coast. The motorway network in West­

Vlaanderen is still incomplete. The coastal motor­

way which is supposed to link the seaside cities 

and ports and provide access to the French 

Channel coast has been completed only from a 

point on the A10 between Ostend and Brugge to 

Veurne. The region has its own airport in Ostend. 

Hainaut. Hainaut's position at the intersections 

of the Paris­Brussels and Lille­Liège­Cologne rail­

ways makes it a real crossroads region centred at 

Mons and Charleroi. Near Mons the French 

motorway A2 (E19) from Paris meets with the Bel­

gian A16 (E42) from Lille and continues as the A7 

(E19) to Brussels and as the A15 (E42) to Liège 

and Cologne. Hainaut has no airport, but the air­

port at Brussels is relatively close (60 kilometres). 

Zeeland. Today Zeeland plays a role in the Euro­

pean transport network only through its two sea­

ports Vlissingen and Terneuzen. The Wester­

schelde is the principal waterway for the port of 

Antwerp, the largest Belgian seaport. Two canals 

serve mainly Belgian ports. The Terneuzen­Gent 

canal links Gent to the Westerschelde, whereas 

the Schelde­Rhine canal provides the shortest 

inland waterway connection between Antwerp 

and Europoort of Rotterdam. The A58 motorway 

is the main road link to the motorway network in 

the Netherlands. There is no direct link to the 

motorway network in Belgium, so the Belgian 

Table 4.7. Transport infrastructure, 1986 

Region 

Kent 

Nord­Pas­de­Calais 

West­Vlaanderen 

Hainaut 

Zeeland 

Cologne 

Bremen 

Brittany 

Piemonte 

Scotland 

Ireland 

Pais Vasco 

Norte 

EUR 12 

Electric 

railways 

(m/km
2
) 

­

51.0 

59.0 

94.3 

18.2» 

­

344.1 

1.8 

42.0 
­

0.5 

62.5 

­

21.0 

Other 

railways 

(m/km
2
) 

­

61.5 

36.7 

59.2 

9.3» 

­

17.3 

50.5 

33.0 
­

27.7 

13.2 

­

35.3 

Inland 

waterways 

(m/km
2
) 

­

51.8 

80.4 

69.7 

38.8 

­

­

0.0 

0.0 
­

0.0 

0.0 

1.7 

8.8 

Motor­

ways 

(m/km
2
) 

­

36.2 

53.6 

58.1 

18.8 

75.6» 

113.9 

­

23.9 

3.1 

0.0 

25.9 

1.5 

13.2 

Other 

roads 

(m/km
2
) 

­

1 997 

4 194 

4 088 

1 816 

848» 

4 124 

1 758 

1 184 

641 

1 340 
­

­

1 158 

■ 1985. 
Source: Eurostat, 1990b. 
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Channel coast and northern France can only be 
reached from Zeeland on secondary roads. Car 
traffic from the northern parts of the region has to 
go via Antwerp or across the Westerschelde by 
ferry. The southern part of Zeeland, Zeeuwsch-
Vlaanderen on the other side of the Wester­
schelde, has no road access to the northern part 
of the region or to rest of the Netherlands. All road 
traffic from or to Zeeuwsch-Vlaanderen has to go 
via Belgium. Mid-Zeeland has one passenger rail 
line of little importance. There is no airport in Zee-
land. The nearest international airports are Rotter­
dam, Amsterdam, Brussels and Antwerp. 

Cologne. Cologne's favourable location in the 
European heartland is underlined by its unique 
position in the European transport network at the 
intersection of the two major east-west and north-
south transport corridors in Europe. Cologne is 
one of the main hubs in the German and Euro­
pean rail network with distribution functions for 
West European traffic to destinations in Central 
and Eastern Europe. Cologne is a midpoint of 
international east-west connections, for example 
from Paris or Ostend via Brussels to Berlin and 
Warsaw, and also of north-south connections, for 
example from Amsterdam to Switzerland and 
Italy. Also Cologne's position in the German 
motorway system is excellent. From the Cologne 
motorway ring, motorways radiate out in all direc­
tions, for example to the Ruhr area and to north­
ern Germany and Scandinavia, to the Nether­
lands, Belgium and France and in all southern 
directions. Cologne has its own airport conven­
iently located beyond the Rhine river midway 
between Cologne and Bonn. In addition, 
Düsseldorf airport is located only 40 kilometres 
north and Frankfurt airport can be reached by 
direct trains in less than two hours. The Rhine 
river passing through the region is the most 
important European inland waterway for the 
transport of bulk goods to and from Rotterdam 
and Antwerp to southern Germany and Switzer­
land. 

Bremen. Despite its slightly peripheral location, 
Bremen is one of the major seaports along the 
North Sea coast. The container terminal in Breme­
rhaven is the largest in Europe, and the Cargo Traf­
fic Centre of Bremen is one of the first operational 
examples of this new kind of logistics nodes in 
western Germany. Within the German railway net­
work, Bremen is no dominant traffic junction, but 
one main stop in the international north-south con­
nections between Scandinavia and Central Europe. 
Bremen's position in the German motorway system 

is sufficient for its needs. It is located at one of the 
two major north-south motorways, linking central 
and southern Germany with northern Germany 
and Scandinavia. As a motorway meeting the east­
ern north-south motorway at Hanover also exists, 
all main destinations within Germany are easily 
reachable from Bremen. Bremen has its own inter­
national airport. However, its importance is much 
less than, for example, Hamburg airport, located 
only 100 kilometres north-east. 

Brittany. Brittany has neither a great river nor real 
international airport, but it profits from a good 
regional motorway network which was recently 
completed and is linked with the European motor­
way network via Le Mans and Paris. As regards 
railways, the most important aspect was the TGV 
Atlantique which links Paris with Rennes in two 
hours and with Brest in 4.5 hours. The region is still 
not equipped with logistic nodes for goods trans­
port, except for the multimodal nodes at Chantepie 
near Rennes and at Morlaix. Other important infra­
structures are the seaports on the Atlantic and 
Channel coasts and the eight regional airports. The 
location of Brittany has been unfavourable for 
transport with Paris and Central Europe. Only the 
cross-Channel navigation and more recently inter­
national airlines have brought its neighbours, the 
United Kingdom and Ireland, nearer. 

Piemonte. Piemonte is the main transit region 
for goods and passengers travelling by rail or road 
between Italy and south-west European coun­
tries, for instance from London via Paris to Rome 
or from Barcelona via Lyons and Milan to Trieste. 
The road network is highly developed, with the 
exception of certain Alpine zones. Turin is linked 
by motorways with Milan, Aosta, Savona Piacen­
za, Ivrea, Genoa and Sempione. Recent openings 
of road tunnels have considerably increased tran­
sit road traffic through Piemonte — a result of the 
road-oriented transport policy of the Italian Gov­
ernment. However, access to some Alpine tun­
nels is still not satisfactory, above all to the Mont 
Blanc Tunnel, to Frejus and to the Simplón Tunnel. 
Also the motorway ring around Turin needs to be 
completed. The rail network in Piemonte is excel­
lent for international travel, with the lines Turin-
Modane, Novara-Domodossola and Turin-Savo-
na-Ventimiglia, but the network needs a great 
deal of modernization and rationalization. The 
main political problem is to make the Italian State 
railways more efficient. Piemonte has an interna­
tional airport at Turin-Caselle. However its impor­
tance is much less than those of Milan. Regarding 
transport by sea, Piemonte depends on the Ligu-
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rian ports of Genoa, Savona and Vado. These 
ports are mainly used for trade of bulk goods with 
countries outside Europe. 

Scotland. The most important feature of Scot­
land's position in the European transport system is 
its remoteness. The 650-km distance between 
London and Glasgow still takes six hours by car 
and there is still a non-motorway gap between the 
M6 and M74. By intercity train it takes five hours 
from London to Edinburgh (on the east coast main 
line) or to Glasgow (on the west coast main line), 
and the rail service beyond Edinburgh and Glas­
gow is poor. So air transport from Scotland's four 
main airports (Edinburgh, Glasgow, Prestwick and 
Aberdeen) is an essential link between Scotland 
and the rest of the world. However, for the most 
part, travellers from Scotland on flights to Europe 
are required to change at an English airport such 
as Birmingham or Heathrow. 

Ireland. Surface transport between Ireland and 
the rest of Europe depends on ferries. The most 
important ferry link is the three-hour connection 
between Dublin or Dun Laoghaire and Holyhead. 
From Holyhead there is a two-hour rail connection 
to Crewe on the London-Glasgow intercity line, 
but the whole rail journey to London takes at least 
five hours. Road connections to Holyhead are 
even worse as the 150-kilometre distance to the 
M6 near Chester is only partly motorway. Other 
ferry links exist between Rosslare and Fishguard 
(three hours). There are direct ferry services 
between Rosslare and Cherbourg (17 hours) and 
Le Havre (21 hours); other continental services 
leave Cork. More recently, the route via Northern 
Ireland and Scotland has become a favoured 
alternative. Ireland has three main airports at Dub­
lin, Shannon and Cork and several regional ones. 
As to Scotland, the dominant mode of travel to 
Ireland is by air via Dublin. 

Pais Vasco. The region has two of the main 
Spanish ports, Bilbao and Pasajes, strategically 
located in connection with sea trade bound to or 
from northern Europe, especially the United King­
dom. In fact the export of iron ore and coal from 
Bilbao to England played a major role in the early 
industrialization of Spain. Today the port of Bilbao 
is poorly served by rail and road transportation. 
The motorway network is part of the main Euro­
pean network even though there are some miss­
ing links towards the rest of Spain and Portugal. 
There are two main road connections: along the 
coast connecting the French border with Bilbao 
and towards Madrid, the Mediterranean basin 

and Portugal. The railway system, however, is cut 
off from the European network because of the dif­
ferent gauge of the tracks. There is no railway 
connection along the Cantabrian coast. Bilbao 
and its harbour have no meaningful rail connec­
tion with continental Europe. The Basque Country 
has three airports near its three main cities, and, 
in addition, there is the airport of Biarritz in 
France, 40 kilometres east of San Sebastian. Only 
Bilbao has regular international connections. 

Norte. The transport infrastructure of Norte is 
still inadequate. Except for the motorway between 
Oporto and Coimbra, the roads are narrow and 
poorly maintained. In particular, the connections to 
the Spanish border, the N13 (E1) to Vigo and the 
N15 (E82) to Bragança, require improvement. The 
ports (Viana do Castelo and Leixões), which are 
essential for exports of the region, have poor road 
connections to their hinterland and have no rail 
connection. The same is true for important indus­
trial areas such as Vale do Ave and Vale do Sousa. 
There exist severe restrictions on the rail network 
with respect to tonnes per axle. Only the railway 
between Oporto and Lisbon is electrified. Many 
railway lines are single-track, narrow-gauge. The 
region has one international airport at Oporto with 
flights to London and other European cities. The 
airports at Braga, Vila Real and Bragança have 
only domestic flights. 

(b) Transport flows 

Transport activities between the 13 case-study 
regions across the Channel are, of course, of very 
different magnitude depending on the location of 
the region. Obviously the two Channel Tunnel 
access regions, Kent and Nord-Pas-de-Calais, 
hâve the highest volumes of cross-Channel traffic. 
However, the regions of the next group of regions, 
which are close to the Channel Tunnel, also have 
substantial exchange with the British Isles in 
terms of passengers and goods traffic. Figure 4.8 
shows the British and Irish ferry links including 
pure freight ferries. Below, the cross-Channel 
components of regional traffic volumes in each of 
the 13 case-study regions is assessed. 

Kent. Traffic through Kent ports has been 
increasing both in number of passengers, accom­
panied passenger cars, and commercial traffic. 
Between 1980 and 1989, the number of ferry 
passengers increased from 14 million to 17 mil­
lion. This is about 80% of the 20 million annual 
ferry passengers between the United Kingdom 
and the European continent. 
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Figure 4.8. British and Irish ferry links 
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About 80% of all passengers passing through 
Kent arrive or depart in Dover. Accompanied pas­
senger vehicles increased from 1.8 million to 2.3 
million, and here the dominance of Dover is even 
greater: 85% of all passenger vehicles go via 
Dover. Commercial road vehicles almost doubled 
from 538 000 in 1980 to 1026 000 in 1989. 
About 60% of all lorry traffic between Britain and 
the Continent passes through Kent, and again 
80% of this goes via Dover. 

Nord-Pas-de-Calais. The vast majority of ferry 
travellers use the shortest cross-Channel route 
between Dover and Calais. Between 1975 and 
today the number of passengers going through 
Calais has increased from 4 million to 10 million. 
The two other ferry ports in Nord-Pas-de-Calais, 
Dunkirk and Boulogne, attract 1.5 million and 2.7 
million passengers, respectively. Port trade in 
Calais increased by more than 20% between 
1988 and 1989. Dunkirk, despite efforts to make 
it a major container port, remains far behind Rot­
terdam, Antwerp and Zeebrugge and even 
behind Le Havre, mainly because of the better 
freight services at Belgian ports. Boulogne, the 
main French fishing port, maintains a modest 
position for loading and unloading mineral, forest 
and food products. At present, all three ports 
of Nord-Pas-de-Calais together accommodate 
774000 lorries per year or about one third of all 
lorry traffic between Britain and the Continent. 
Passenger traffic at Lille-Lesquin increased by 
26% between 1988 and 1989. If this goes on, 
new lines could be opened, which would be use­
ful for the broad hinterland, including part of Hai­
naut and of West-Vlaanderen in Belgium. 

West-Vlaanderen. Ostend and Zeebrugge to­
gether account for about 3.5 million ferry passen­
gers annually. This is only little more than a quar­
ter of the 16 million passengers using the French 
Channel ferry ports. In addition, the number of 
cross-Channel passengers in Belgium has 
declined over the last 10 years. If Ostend and 
Zeebrugge are compared in respect to goods 
transport, Zeebrugge is much more successful. 
The total goods volume of Ostend is only five mil­
lion tonnes however, 80% of this is ro-ro traffic 
from or to the United Kingdom. Zeebrugge han­
dles 26 million tonnes per year and so is much 
larger than Ostend. With 12 million tonnes of ro-ro 
traffic, it is the largest ro-ro ferry port in cross-
Channel freight transport. Only 40% of its incom­
ing freight comes from the United Kingdom, but 
85% of its outgoing goods go there. Ostend and 
Zeebrugge together accommodate 944 000 lor­

ries per year between Britain and the Continent, 
which is more than all French Channel ports taken 
together. With only 100 000 passengers annually, 
the Ostend airport is small, and two thirds of its 
passengers travel to or from England, but the reg­
ular flight service to the UK was recently can­
celled. 

Hainaut. Given the strategic position of Hainaut 
on the rail and motorway approaches to the 
Channel ferry ports, a large, however unmeas­
ured, share of passengers and goods coming 
from the ferries passes through Hainaut. How­
ever, as they only pass through the region, Hai­
naut does not benefit very much from being a 
transit region. Nothing is known about the share 
of the region's exports and imports going to or 
coming from Britain. 

Zeeland. The Westerschelde is a barrier for car 
traffic. Only 17% of the cars crossing the West­
erschelde by ferry travel to or from Belgium. Obvi­
ously, Zeeland is not a transit region between the 
Netherlands and the Channel ferry ports in Bel­
gium and France. For passenger transport to and 
from the United Kingdom, the ferry between Vliss-
ingen and Sheerness had only 630000 passen­
gers in 1989 (compared with more than four mil­
lion in Ostend and Zeebrugge). The line is, how­
ever, flourishing; the number of passengers is 
continuously increasing. The ro-ro terminal to and 
from Sheerness handles more than 80 000 lorries 
and 50000 new cars per year. So the port of 
Vlissingen may well have a future as a freight dis­
tribution centre for goods transport to and from 
the British Isles. British and French tourists 
together account for less than 3% of foreign visi­
tors in Zeeland. 

Cologne. For passenger transport between the 
Cologne region and the United Kingdom, only 
data on air travel and tourism are available. About 
10% of all passengers from the Cologne/Bonn 
airport travel to the United Kingdom. The city of 
Cologne attracts more than one million visitors 
per year, more than 40% from abroad. By far the 
largest contingent of foreign guests come from 
the United Kindgom and Ireland (16%). The num­
ber of passengers travelling by rail from Germany 
to the UK is declining; however, most of them 
pass through Cologne because of the direct inter­
national rail service between Cologne and Ost­
end. The United Kingdom today plays no signifi­
cant part in goods transport by rail to and from 
the Cologne region, and even this small freight 
volume (most of which goes via the port of Zee-
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brugge) is decreasing. Road exports to the United 
Kingdom represent about 1 % of all road exports 
of the region, but about 13% of all German road 
exports to the United Kingdom; about 11% of all 
German imports from the United Kingdom are 
destined for the Cologne region. As the region 
represents only about 6% of the west German 
population, road transport to the British Isles is 
more important for the Cologne region than for 
western Germany as a whole. In absolute terms, 
exports from the region to the United Kingdom by 
road tripled between 1980 and 1988. About 10% 
of all passengers from Cologne/Bonn airport trav­
el to the United Kingdom. For goods transport by 
air from Cologne/Bonn, the United Kingdom is by 
far the most important destination country in 
Europe: 24% of all exports by air from western 
Germany to the United Kingdom go through Colo­
gne/Bonn and 18% of all imports. 

Bremen. More than half of Bremen's imports 
originate in European countries with Norway, the 
United Kingdom, Sweden and Finland as the main 
sources. Both exports and imports to and from 
the United Kingdom have increased in recent 
years. The exchange of goods by rail with the Uni­
ted Kingdom has never played an important role. 
Imports and exports on roads to the United King­
dom are insignificant for Bremen. The number of 
passengers between Bremen's airport and the 
United Kingdom is growing, but accounts for only 
2% of all passengers travelling between the Uni­
ted Kingdom and west German airports. Goods 
transport by air to and from the United Kingdom is 
minimal. 

Brittany. Traffic between Brittany and the United 
Kingdom is insignificant compared with Nord-
Pas-de-Calais. Only 800 000 passengers annual­
ly arrive in, or depart from, St Malo by boat from or 
to the United Kingdom, and about 300 000 in 
Roscoff. There are seasonal tourist flights to 
Rennes and Brest. However, although national 
and regional airlines are busy expanding their 
activities, except for business trips, the most 
practical travel mode between Brittany and the 
United Kingdom will remain the sea passage. 
Passengers in Breton ports come from all parts of 
western and south-western France and even from 
Spain and Portugal. 

Piemonte. International railway traffic is very 
important for Piemonte. More than a quarter of all 
Italian imports by rail arrives through Piemonte. 
However, goods traffic by rail is decreasing in 
importance. Goods traffic by rail between Italy 

and the UK goes mainly via Modane or Domo­
dossola, but its flow is not significant. Only 1.2% 
of Italian imports from other EC countries comes 
from Britain, and only 6% of exports by rail go to 
the UK, mostly via Piemonte. Goods transport by 
road is dominant for Italy's trade with other EC 
countries, except for the UK. About 90% of all 
trade between Italy and the UK (by volume) goes 
by sea. For business travel between Piemonte 
and the UK, air becomes the favourite mode. At 
Turin-Caselle airport, traffic with the UK has 
increased by about 50% over the last five years (a 
growth of 124% for business travel and of 9% for 
tourist travel) and today represents one third of 
the international air traffic at that airport. British 
tourists represent about 17% of all foreign tourists 
in Piemonte. 

Scotland. The Scottish ports chiefly handle bulk 
goods including fuel, metals, wood and paper 
products together with other basic materials. 
Higher value freight, carried in containers and on 
ro-ro services has increasingly shifted to English 
ports. In 1986, 53% of imports, by value, coming 
in through Scottish ports originated in Scandina­
via and the Baltic. Only 10% of exported goods 
through these ports went to Scandinavia and the 
Baltic, with 52% destined for EC countries. At 
present there are no ro-ro services operating 
between Scotland and the European mainland, 
except from Aberdeen and the Forth ports to 
Scandinavia. Rail transport is chiefly used for bulk 
goods — most notably iron and steel. In terms of 
tonnage, only 4% of goods lifted in Scotland, in 
1988, travelled by rail, whereas some 70% moved 
by road. 

Ireland. The United Kingdom continues to be 
Ireland's main trading partner absorbing 46% of 
Ireland's foreign trade. The other EC countries 
account for 28%. However, trade with the United 
Kingdom is declining, whereas trade with conti­
nental Europe is growing. Western Germany is the 
second largest export market with 11 % of export 
value going there, 9% going to France and 7% to 
the Netherlands, while 19% of trade is with North­
ern Ireland. In 1988, the total number of freight 
units to and from Ireland and Northern Ireland 
ports was 923 000 units, of which 58% went 
through Northern Ireland ports — more than twice 
as much as would be expected on the basis of the 
relative scale of GDP in both countries. This is due 
to cheaper transport and port charges in Northern 
Ireland. Three quarters of freight transport to the 
UK is by ro-ro via Dublin, Dun Laoghaire and 
Rosslare, whereas more than 90% of sea trans-
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port to continental Europe is container transport, 
mainly from Dublin, Waterford and Cork. Goods 
transport by air accounts for less than 1 % of trade 
in tonnage but for 15% in value. This share should 
increase with the expansion of the electronics 
industry and other high-value, low-volume goods. 

Pais Vasco. Goods are transported in Pais 
Vasco mainly by road because of a lack of con­
nections between the Spanish and French railway 
networks and poor services by the Spanish rail­
ways. Goods transport by air is almost non-exis­
tent. On the other hand, seaborne trade through 
Bilbao and Pasajes ports is quite intense and is 
basically international trade. Of this, traffic with 
the UK is important, both in Bilbao and in 
Pasajes. Both exports and imports to and from 
the United Kingdom show a rising trend. One 
third of the imports from Britain and 17% of the 
exports to Britain go through the port of Bilbao. 
The three Basque airports carry over one million 
passengers annually, of which 15% travel to or 
from abroad. The numbers of passengers have 
increased rapidly in the last two years. Only 
Bilbao's airport has regular international flights 
connecting the Basque financial and industrial 
centre with four other European cities, London 
being the main destination. Goods transport by 
air is negligible and declining. 

Norte. Sea transport is the dominant mode for 
international trade in Norte, with 75% of all exports 
and 90% of all imports carried by sea through the 
two ports of the region, Leixões and Viana do 
Castelo. Goods transport by rail and air is insignif­
icant. Road transport is becoming more important 
since the accession of Portugal to the European 
Community. International trade between Portugal 
and the United Kingdom is about 1.5 million ton­
nes per year, carried almost exclusively by sea. 
Norte's share of this trade is estimated at 300 000 
tonnes of imports and 700 000 tonnes of exports. 
Trade between Portugal and the UK tends to 
decline in favour of other EC Member States. This 
has resulted in a growth of road transport versus 
sea transport. International traffic to Portugal by 
road more than tripled between 1977 and 1987. In 
1988 export by road reached a share of 20%. 
Passenger traffic between Oporto airport and 
major European centres such as London, Paris 
and Frankfurt has increased sharply but is small in 
absolute numbers (352 000 arrivals, 362 000 
departures in 1987). International passenger traffic 
by road and rail essentially consists of border 
movements between Spain and Portugal and 
automobile tourists. 

4.2.5. Regional autonomy 

The 13 case-study regions are also very different 
with respect to their autonomy, i.e. the degree by 
which they are able to develop and implement 
their own policies independently of their national 
governments. These differences reflect the differ­
ent degrees of centralization/decentralization of 
government in the respective countries. In addi­
tion, there are other forms of dependency which 
may be based on economic influence, industrial 
links, transport connections or just the attraction 
of a neighbouring large agglomeration. Such 
dependencies may even exist across borders. 

Kent. In the United Kingdom, regional bodies 
have in general only advisory functions. They may 
bring pressure to bear on the national govern­
ment, or on the local government authorities with 
jurisdiction within the regions they represent. Kent 
is one of the largest of the Shires, or rural, 
counties in the UK. Because of its size, it is able to 
exert considerable influence on the central gov­
ernment. However, its ability to influence events 
directly is limited because of the control exercised 
by central government over the amount of reve­
nue that it can raise. In addition, Kent depends to 
a large part on decisions made in the overpower­
ing London metropolitan area, which it has as its 
northern neighbour. 

Nord-Pas-de-Calais. Although France has es­
sentially remained a centrally organized country, it 
has introduced some sort of regional self-govern­
ment. Nord-Pas-de-Calais with its conseil régional 
located in the Métropole Nord, Lille-Roubaix-Tour-
coing, has developed a strong profile of future-
oriented regional policy-making and planning. 

West-Vlaanderen. For the last 20 years the 
Kingdom of Belgium has been undergoing a fed­
eralization movement in three regions: Vlaanderen 
(Flanders), the Brussels region and Wallonie (Wal-
lonia). Each of these regions has a regional exec­
utive council comparable to a government. West-
Vlaanderen is part of the Vlaanderen region which 
has Brussels as its capital. As a province, West-
Vlaanderen therefore depends very much on both 
regional and the central government and has only 
limited possibilities to make important policy deci­
sions regarding its own future. The south-western 
part of West-Vlaanderen, the Kortrijk area, 
depends very much on its economic ties with the 
Lille agglomeration across the French border. 
Brugge is the seat of the provincial government. 
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Hainaut. Wallonie selected Namur as its capital. 
Its administration is located in Namur, but for easi­
er relationships with the central government, most 
ministers and their cabinets remain in Brussels, 
which does not make for easy contact between 
the administration and politicians. Hainaut is one 
of the five provinces of Wallonie, which are very 
heterogeneous. So the possibility of actively con­
ducting its own policies may be even more 
restricted than in West-Vlaanderen. Like the Kor­
trijk area in West-Vlaanderen, Hainaut has strong 
cross-border ties with Lille. 

Zeeland. The Netherlands is a country with a 
relatively high level of centralization of govern­
ment. Zeeland must therefore be considered pri­
marily as a province which depends almost exclu­
sively on central government decisions, policies 
and trends and has little margin for influencing its 
own future except by lobbying at the capital and 
mobilizing private initiatives and the public. Mid­
delburg is the seat of the provincial government. 

Cologne. Although Germany has a highly de­
centralized system of government, the Cologne 
region is formally a province without political 
power. The Regierungsbezirk is merely an admin­
istrative district of the Land of Nordrhein-Westfal-
en but has no regional parliament. However, the 
region is dominated by the city of Cologne, which 
has a strong local government and actively lob­
bies for its interests with the national government 
and the European Community. 

Bremen. Bremen is one of the three city Länder 
of the Federal Republic of Germany and so has its 
own parliament and a seat in the Upper House of 
the Federal Parliament. Nevertheless its political 
power is limited both because of its smallness and 
of its depressed economic situation. In Bremen 
both regional and local government are identical. 

Brittany. As Nord-Pas-de-Calais, Brittany is one 
of the French regions and enjoys limited auton­
omy. It is formed by four départements, the most 
important of which is Ille-et-Vilaine with Rennes 
the regional capital. 

Piemonte. Piemonte is one of the 20 regions of 
Italy which, in principle, enjoy a certain administra­
tive autonomy. In reality, however, 16 of the 20 
regions, including Piemonte, do not have financial 
autonomy. Therefore the investment and infra­
structure decisions for the region continue to 
depend on decisions made and resources pro­
vided by the central government. 

Scotland. Scotland is a region in relation to 
Europe but is historically a country in its own right 
and remains so according to many of its inhabi­
tants. It has a separate educational and legal 
system from England and Wales, and in many 
ways more devolved powers than other regions of 
the UK. 

Ireland. Ireland is a case by itself as it is a na­
tional State. 

Pais Vasco. Pais Vasco is one of the regions of 
Spain, but because of its particular ethnic identity 
and long particularist history has been given more 
extensive rights to organize its own affairs includ­
ing fiscal autonomy. Therefore the Basque Gov­
ernment has more autonomy than other regions 
in Spain. 

Norte. Portugal has a centralized government 
system. Therefore Norte is very much dependent 
on funds from the national government in Lisbon 
and has only limited autonomy to develop its own 
strategies and policies. 

These differences between the case-study 
regions will become of relevance later when the 
response of the regions to the challenges by the 
Channel Tunnel will be discussed. 

4.2.6. Summary: A typology of the regions 

Together the 13 case-studies represent a wide 
range of regional characteristics in terms of loca­
tion and size, social and economic conditions and 
positions in the European transport system — 
and hence degrees of being affected by the 
Channel Tunnel. In addition, regions are classified 
by their 'strategic capacity', i.e. their ability to 
develop and implement their own policies inde­
pendently of their own national government and 
other influences (see Subsection 4.2.5). 

If one groups the 13 regions according to these 
dimensions, a new 'topography' of the case-
study regions emerges. In Table 5.8 the regions 
are arranged in a two-dimensional matrix, the 
dimensions of which can be associated with 'pro­
sperity' (vertical) and 'centrality' (horizontal). A 
clear hierarchy of regions becomes visible: 

(a) Seven of the 13 case-study regions are part of 
the urbanized belt extending from south-east 
England to northern Italy which, after the study by 
Reclus (1989), everybody calls the 'Blue Banana' 
(see Figure 4.9). 
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Of these, four are in good economic condition: 

(i) Cologne is not only within the Blue Banana but 
occupies a strategic position at one its major 
transport and communications hubs and 
seems prepared to take advantage of the new 
opportunities arising out of this; 

(ii) Piemonte enjoys a favourable position be­
tween Italy and the rest of the EC, but has little 
regional autonomy to control its own develop­
ment; 

(iii) West-Vlaanderen may lose some of its cross-
Channel ferry traffic to the Channel Tunnel 
without being able to do very much about it; 

(¡v) Zeeland may become a new transit region for 
the Tunnel and may not be too happy about it 
either. 

Three regions are within the Blue Banana, but 
have faced serious economic difficulties in the 
recent past: 

(i) Nord-Pas-de-Calais occupies a strategic po­
sition at one of the Tunnel exits and seems 

resolved to exploit the opportunity of this posi­
tion to accelerate its already ongoing econ­
omic restructuring process; 

(ii) Kent might benefit from becoming almost a 
part of the European continent, but may also 
become even more than today a transit region 
for London; 

(iii) Hainaut, despite its position in the Blue 
Banana, still suffers from the recent decline of 
its iron and coalmining industries and faces 
the prospect of becoming a TGV region with­
out a TGV station. Its strategic capacity is low. 

(b) The remaining six regions are outside the Blue 
Banana and so in a sense peripheral. But there 
are two degrees of peripherality. 

Two regions are presently not linked to the Euro­
pean core regions nor to the emerging high­
speed rail network but have a good chance to be 
connected to them in the not too distant future: 

(i) Bremen has a developed industrial structure 
undergoing rapid economic change; due to 

Table 4.8. Classification of case-study regions 

Prosperity Centrality 

Inside 'Blue Banana' Outside 'Blue Banana' 
Economic Strategic 
state capacity at a hub along easily separated 

a pipe linkable 

high 

good 

low 

high 

difficult 

low 

Köln 

Piemonte 

Bremen 

Zeeland 

West-
Vlaanderen 

Nord-Pas-
de-Calais 

Kent 

Hainaut 

Bretagne Ireland 

Scotland 

Pais Vasco 
Norte 
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the decentralized government system in Ger­
many, Bremen may be able to develop strate­
gic options to cope with change; 

(ii) Brittany has been linked to the high-speed rail 
network recently by the TGV Atlantique and is 
actively seeking to overcome its peripherality 
despite its dependence on the national govern­
ment. 

The remaining four regions are truly peripheral and 
will remain so simply by their remote location. All 
of them have some kind of economic problem: 

(i) Scotland and Pais Vasco both have to trans­
form their industrial structure to the require­
ment of the wider European market and both 
have been only partly successful. Both regions 
enjoy a certain degree of regional autonomy; 

(ii) Ireland and Norte still suffer from their under­
developed industry and struggle to catch up 
economically with the other regions of the 
European Community; however Ireland as a 
national State has more strategic options. 

Needless to say that, like all classifications, this 
typology cannot do justice to all features of the 
objects under study and should therefore be 
taken only as an attempt to identify the most 
important characteristics of the case-study 
regions seen from the perspective of this project. 

4.3. Possible impacts 

The opening of the Channel Tunnel in June 1993 
will more or less coincide with the completion of 
the single European market, including at least the 
partial deregulation of road haulage throughout 
the Community. It is generally expected that these 
events will increase the volume of trade moving 
between the European countries. One could view 
the opening of the Tunnel simply as the removal of 
one more barrier to trade in Europe and as such 
likely to compound the effects of the single Euro­
pean market. 

The results of the interviews with experts and policy­
makers in the case-study regions revealed a more 
complex picture. According to some views ex­
pressed in the interviews, the Channel Tunnel is 
indeed seen as nothing more than a more efficient 
form of ferry. However, others see it as a major ele­
ment in the fundamental restructuring of the Euro­
pean spatial landscape propelled by the emerging 

high-speed railway network, sophisticated inter-
modal logistics developments and advanced com­
munications technologies. Between these two ex­
tremes, the interviews showed a wide range of per­
ceptions about the likely impacts of the Channel 
Tunnel, of awareness of the critical issues arising 
out of it and of the consequences for policy 
response. 

In this section of the report, a first condensed 
presentation of the parts of the interviews 
addressing the most likely developments after the 
opening of the Channel Tunnel will be given. Pol­
icy aspects will be discussed in the following two 
sections of the chapter. Wherever possible, the 
opinions and judgments collected will be con­
fronted with the information compiled from other 
sources and with the initial hypotheses made by 
the research team at the outset of the project 
before the interviews were conducted. 

This section consists of four subsections. The first 
subsection addresses the position of the case-
study regions in the future European transport 
system after the opening of the Channel Tunnel. 
In the second subsection the expected impacts 
of the Channel Tunnel on the transport flows in 
each region will be discussed. The third subsec­
tion looks into the expected impacts of the Tunnel 
on regional development including not only econ­
omic but also social, spatial and environmental 
effects. The fourth subsection deals with impacts 
of the Tunnel on the intra- and interregional bal­
ance. 

4.3.1. The regions in the future European 
transport network 

The Channel Tunnel is but one, however impor­
tant, element in the changing transport and com­
munications environment of Europe. It is therefore 
necessary to briefly review the expected evolution 
of the entire transport infrastructure in Europe and 
in a comparative way assess the position of each 
region in the future European transport network 
after the completion of the Tunnel. 

(a) Rail 

There will be a major evolutionary transition in the 
European railway network through the gradual 
implementation of the European high-speed rail 
network (see Figures 4.10 and 4.11). The Channel 
Tunnel will be a link in this new high-level infra­
structure network, so its impacts will be largely 
transported over this new network, and without 
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Figure 4.9. Case-study regions and the 'Blue Banana' 
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Source: after RECLUS, 1989. 300 km 
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Figure 4.10. The future European high­speed rail network 
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Figure 4.11. High-speed trains: The French TGV and the German ICE 

Figure 4.12. Alternative high-speed rail lines through Kent (1988 British Rail proposal and route 
selected by the UK Government) 
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Figure 4.13. The Channel Tunnel and British Rail access 

"Will the passengers from the French High-Speed Train arriving from Paris 
transfer to the number 11 tram for Kings Cross!" 

the new network, its impact will be not nearly as 
strong. However, the implementation of the high­
speed rail network depends on policies and deci­
sions of many national governments and is far 
from certain in some countries. It is therefore 
essential to describe for each case-study region 
its position in or with respect to the future high­
speed rail system and the probability and likely 
time schedule of its implementation. 

Kent. After the opening of the Tunnel, trains will 
go by existing track to London Waterloo. How­
ever, due to different loading gauge standards, 
continental trains will not be able to travel on Brit­
ish rail tracks to London after completion of the 
Channel Tunnel with the exception of the Trans-
Manche Super Train (TMST), which is being spe­
cially built to run between London and Paris/Brus­
sels. British Rail (BR) announced in 1989 that they 
proposed constructing a passenger-only rail link 
to connect the Tunnel to an international terminal 
at King's Cross, with an intermediate station at 
Ashford. However, in October 1991 the UK Gov­
ernment announced that the BR proposal would 

not be followed, but that one of the northern alter­
native routes had been selected. This line will 
enter London from the east arriving at King's 
Cross (see Figure 4.12). This high-speed rail link 
will be in place only in the first years of the next 
century, many years after the opening of the Tun­
nel in 1993 (Figure 4.13 visualizes some exagger­
ated consequences). The situation has been 
compounded by the provisions of the 1987 Chan­
nel Tunnel Act which precluded any public subsi­
dy to international rail services and would thus 
require British Rail to meet its normal commercial 
rate of return target. The new rail link will have a 
significant impact on Kent, and the Kent author­
ities are keen that the link should be well planned 
and be given sensitive environmental treatment. 
Kent seems most concerned at the levels of noise 
likely to be produced by the large number of 
trains using the proposed high-speed link. 

Between London and the Tunnel, British Rail is 
developing two through-freight routes. British Rail 
expect to be able to carry six million tonnes of 
freight a year which they suggest will result in up 
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to 400 000 fewer lorry movements per year on 
the roads in the south-east and Kent. They are 
planning to invest UKL 310 million in electric loco­
motives and freight wagons and to upgrade exist­
ing lines. Kent also stands to gain from an 
improvement in the outdated existing commuter 
services on existing track. 

Nord-Pas-de-Calais. The Tunnel terminal will be 
located in Coquelles, south of Calais. The station 
at Fréthun will link the Tunnel to the European 
TGV network. The TGV will cross Nord-Pas-de-
Calais on two main lines, one from the Channel 
Tunnel and the other from Paris. The two lines will 
meet in Lille and continue towards Brussels. 
There will be an increase and reorganization of 
the railway network, with arrangements for con­
nections between the regional network (TER) and 
the TGV on the Boulogne-Calais, Maubeuge-
Valenciennes, Cambrai-Arras and Douai-Arras 
lines; rail service to the Tunnel will require electrifi­
cation of the Calais-Hazebrouck and Calais-Bou­
logne lines. Within the region, TGV stations will be 
at Calais-Frethun, Dunkirk, Boulogne, Lille, Cam­
brai and Valenciennes. In early 1994, soon after 
the opening of the Tunnel, there will be 18 TGV 
return trips between Paris and London using the 
TGV network in France and the conventional net­
work in Britain. Altogether, about 80 TGV trains 
per day will pass through Nord-Pas-de-Calais, 
and most of them will stop in Lille. 

Regional rail transport is being renovated (fast 
freight trains and new systems for dispatching 
and storing wagons) to integrate the Lille region 
into the new national freight strategy. Multimodal 
platforms will be built in Dunkirk, Béthune, Lille, 
Lille-Lesquin, Roncq and Denain. The Métropole 
Nord will become a major logistic centre with 
three multimodal platforms. 

West-Vlaanderen. West-Vlaanderen will have no 
direct access to the emerging European high­
speed rail network. The proposed line from Lon­
don will run from the Channel Tunnel exit at San­
gatte near Calais via Lille to Paris and Brussels, 
and from Brussels to Amsterdam and Cologne. 
The nearest access from West-Vlaanderen to the 
high-speed rail system will be at Lille or Brussels, 
or possibly at Antwerp for people going to Amster­
dam. Even conventional rail access to the Channel 
Tunnel from the region is only possible via Lille, as 
there is no railway line along the Channel coast. 
So the improvement of rail service will bypass 
West-Vlaanderen and make its position more 
peripheral, despite its central geographical loca­
tion in Europe. Passenger and goods transport by 

rail to the British Isles, mainly from western Ger­
many and other mid-European countries, will after 
completion of the Channel Tunnel be faster and 
more direct. This will affect the ferry ports of Os­
tend and Zeebrugge. The magnitude and direction 
of these impacts will to a large degree depend on 
whether and when the Tunnel will be integrated 
into the emerging high-speed rail and road infra­
structure in Europe. Already without such integra­
tion, direct competitive effects will originate from 
the shuttle trains in the Tunnel as another faster 
and more reliable kind of ferry. However, more indi­
rect but no less-serious effects can be expected 
from the future position of West-Vlaanderen in the 
European high-speed rail and road networks, in 
which the Channel Tunnel will be a vital element. 

Hainaut. The Channel Tunnel has given new life 
to the debate about the planned TGV line 
between Lille and Brussels, which will pass 
through Hainaut. The TGV will place Hainaut in 
the 'vicinity' of all the major European centres 
which will eventually be connected to the high­
speed train network. However, the TGV across 
Hainaut is not likely to contribute much to its inter­
nal development as no station is planned for the 
province. The nearest stops would be Lille or 
Brussels. After the introduction of the TGV, Mons 
and Charleroi, which today are stops on the Paris-
Brussels-Amsterdam and Paris-Liège-Cologne 
express train lines, respectively, would be served 
only by regional trains. Therefore compensation 
through the improvement of existing lines and 
local development aid seems to be a necessary 
condition for Hainaut to benefit from the TGV. 

There is also a debate about the route for the Bel­
gian TGV. After environmental concerns were 
voiced by both Vlaanderen and Wallonie, a route 
following the border between the two regions 
seems to be least controversial, implying that it 
would pass through Hainaut. However, even 
today no final decision about this has been made, 
which means that the completion of the Belgian 
TGV will be delayed until well after the opening of 
the Tunnel. This accentuates Hainaut's depen­
dence on Nord-Pas-de-Calais. 

Zeeland. In the future Zeeland will have no 
direct access to the emerging European high­
speed rail system. The region will be connected to 
this new network only via Rotterdam or Antwerp. 
This means that a long train journey is necessary 
to reach high-speed trains, so that, compared 
with car travel times, the time savings provided by 
faster rail service is of relatively little importance 
for passengers between Zeeland and the UK. 
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Cotogne. Cotogne will be the gateway between 
the German intercity train network and the north­
west European high-speed rail network linking 
Paris, London, Brussels, Cologne and Amster­
dam. After completion of the network, travel times 
from Cologne will be: 

City Present 
travel time 

Future travel time 
(maximum/minimum) 

Cologne-Paris 5h 20m 3h 00m/2h 30m 
Cologne-London 7h 10m 4h30m/3h10m 
Cologne-Brussels 2h 13m 1h45m/1h05m 

The shorter travel times will be the most probable 
after completion of the high-speed rail lines after 
the year 2000, the longer times are the travel 
times expected for 1995. In that year only the 
high-speed rail connections between Paris and 
the Channel Tunnel will be fully operational, 
whereas the German and Belgian sections will still 
be under construction or being upgraded. But 
also after completion of these sections, the maxi­
mum speed between Cologne and Brussels will 
be only 200 km/h. 

In the long run, however, the travel time to and from 
London will be more than halved through the com­
bined effect of the Channel Tunnel and the high­
speed rail link and will be less than air travel time 
plus access to city centres. Moreover, the passage 
through the Tunnel will be far more reliable than, for 
instance, the Jetfoil, which is affected by weather 
conditions and thus reliability may well turn out to 
be the most important advantage of the Tunnel. 

As long as the envisaged connection between the 
French TGV Est and the German intercity system 
at Karlsruhe or Mannheim is not implemented — 
and this will not occur before well after the year 
2000 — Cologne will be the only gateway between 
the west European high-speed rail network and 
Germany and all points further north and east, 
including Scandinavia, Poland and the former 
Soviet Union. However, even the completion of 
this first configuration of high-speed rail links has 
long been far from certain. While construction on 
the TGV Nord and the French Tunnel approach is 
well under way, decisions and implementations on 
the British high-speed link between Folkestone 
and London and the Belgian and German sections 
between Brussels and Cologne have been 
delayed. Only in 1990 did the Belgian Government 
make a decision for a high-speed connection to 
the Belgian-German border. As a result it is already 
now certain that when the Channel Tunnel opens 
in 1993, the high-speed rail connection to Cologne 

will not be finished. In that case the time saving 
between Cologne and London will be much less, 
only approximately one hour compared with the 
present rail plus Jetfoil service. 

The implementation of a second type of high­
speed rail system under discussion in the 
Cologne region, the transrapid magnetic lévitation 
link between the Düsseldorf and Cologne/ Bonn 
airports, is extremely uncertain. The second new 
German high-speed rail line between Cologne 
and Frankfurt is still in the project phase. The Ger­
man Railways (DB) intends to put this line in oper­
ation in 1998, which seems a rather optimistic tar­
get as still time-consuming legal procedures need 
to be overcome. Other developments in railway 
infrastructure such as the introduction of inter-
modal freight nodes will be evolutionary. 

Bremen. In the next decade, Bremen will have 
no direct access to a high-speed rail line. So Bre­
men will be connected with the new rail infrastruc­
ture only through the present German intercity 
network. The access to the high-speed rail net­
work will be via Hamburg or Cologne. The Ger­
man Railways (DB) plan to upgrade the existing 
line between Bremen and Cologne for a commer­
cial speed of 150 km/h, which is only a little more 
than the current commercial speed. The Ruhr 
agglomeration, in which the maximum speed will 
be 160 km/h, will be an additional barrier for the 
reduction of travel time. Consequently, the reduc­
tions in travel time from Bremen to the Channel 
Tunnel in absolute terms will be similar to those 
from Cologne. The travel time to and from London 
will be reduced from more than 10 hours to only 
six hours after the year 2000. But this will still be 
longer than air travel time plus access to city cen­
tres. 

Brittany. After the inauguration of the TGV 
Atlantique, Brittany cannot expect any further rev­
olutionary improvements of its position in the rail 
network. Despite its good connections to Paris, 
Brittany remains far from the Channel Tunnel. To 
give an example, the northern coast of Brittany 
and Cornwall are practically neighbours across 
the Channel; but going from Rennes to Plymouth 
via the Tunnel would mean to cover the same dis­
tance as from Calais to Gijon in Spain. Brest, the 
most western city in Brittany, is as far from the 
Tunnel as Basle or Newcastle. 

Piemonte. Due to its strategic location as a bor­
der region between Italy and its northern Euro-
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pean neighbours, Piemonte has a strong interest 
in improving its links with the European high­
speed rail network which is now spreading from 
France. This directly concerns Piemonte with 
three projects: the French TGV and the transver­
sal Lyons-Turin-Milan-Venice link (with a base tun­
nel under Mont Cenis), the second Simplón Tun­
nel linking Milan with Lausanne-Dijon and Basle, 
and the new connection Santhia-Aosta-Martigny, 
considered to be a better alternative to a second 
road tunnel under Mont Blanc. The regional 
actors in Piemonte believe that if the Italian Gov­
ernment does not give first priority to these pro­
jects, the Italian economy would carry a heavy 
handicap in the future single European market 
and that the Piemonte region would be complete­
ly blocked by the increasing transit traffic using 
this road and rail network by the year 2000. The 
completion of the Channel Tunnel is considered 
an important step towards an integrated trans­
port and communication network in Europe 
underlining the urgency of promoting new trans-
border connections. 

Scotland. The opening of the Channel Tunnel 
will for the first time allow direct passenger 
through-services to mainland Europe. It has been 
estimated that the through-train trip from Edin­
burgh to Paris might take about eight hours, 
compared with a total transit time by air of five 
hours. Travellers with origins and destinations in 
southern England will experience a greater time 
and cost saving than will those in the north. 

Freight journey times to continental destinations 
could be minimized by running direct rail services 
from Scotland; however, freight volumes are not 
likely to be sufficient for this. It is therefore likely 
that traffic from a number of regions will be com­
bined at various locations throughout the UK net­
work. British Rail is developing two through-
freight routes from London to the Tunnel and has 
recently announced that the first of seven freight 
marshalling terminals will be set up in Yorkshire. 
Also, in Scotland a 'freight village' will be devel­
oped, providing road-rail interchange, a major 
distribution centre and industrial sites with rail 
access. 

Channel Tunnel services may also be hampered 
by congestion in the south-east region. Initially it 
is planned to make use of existing tracks from the 
Tunnel to the international terminus (or termini) in 
London, which would mean that through-trains 
will not be possible. The key problem for rail 
freight services lies in the low UK loading gauge. 

Low bridge and tunnel clearances and difficulties 
passing through stations mean that very little 
European rolling stock could travel on UK lines. A 
number of groups have called for the conversion 
of a spinal route between the Tunnel and central 
Scotland to the larger Berne gauge. However, the 
conversion of only a part of the projected spinal 
route — say from the Tunnel to the Midlands — 
would probably be worse for Scotland than not 
converting any of it. Because of the high costs 
involved, British Rail's suggested solution is the 
development of new types of small-wheeled roll­
ing stock that could accommodate suitably sized 
trailers. Other serious bottlenecks might be the 
transfer of people and goods around London and 
congestion on the east and west coast main rail 
lines and within Scotland. 

Ireland. After the completion of the Channel 
Tunnel, Ireland will be the only country in the EC 
without a land link to the European mainland. Just 
as Scotland, Ireland may benefit from the Channel 
Tunnel depending on the quality of the Tunnel 
approaches on the British end, and, just as Scot­
land, Ireland will be affected by the bottleneck 
problems in south-east England and on the Brit­
ish main rail lines. Since it is unlikely, at least ini­
tially, that the traffic demand for dedicated conti­
nental train services to Holyhead or Fishguard 
would be sufficient to justify such services, it will 
be necessary to develop an alternative coach/rail 
system linking these ferry ports with the UK main 
line services. The Holyhead-Crewe feeder line 
needs to be upgraded to provide an attractive 
passenger rail service to Ireland. As regards 
freight transport, given that through-train freight 
services to Holyhead and Fishguard are not fea­
sible, it is likely that feeder traffic from Ireland will 
be combined at Crewe into viably sized trainloads 
or train sections. In the long term this service is 
likely to produce very good opportunities for con­
tainer shipping operations from Ireland. However, 
in the initial years of operation, the Tunnel is 
unlikely to be an attractive option for Irish freight 
transporters. There has been some talk of a pos­
sible rail ferry service between Ireland and the 
Continent in the future. This should be able to 
compete well with the Tunnel service; however, 
the different track gauges on the Continent could 
cause problems. 

Pais Vasco. The Basque Country is seriously 
concerned about its integration into the future 
European transportation system and has made it 
one of the priorities of its regional economic plan 
('Europa '93'). The Spanish rail network is not 
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easily linked to the European high-speed rail 
system because of its different track gauge. Only 
the conversion of the Iberian tracks to the Euro­
pean standard may change the position of the 
railway and make it the transport mode of the 
future both inside the region (linking the three 
Basque capitals with intercity trains) and with the 
outside world (Madrid, Barcelona and Paris). 
These are the objectives of the so-called 'Basque 
Y' project. The Basque Y could become part of the 
high-speed rail connection Madrid-lrun-Paris (the 
Basque connection), which would reduce travel 
time between Madrid and Paris from 11 to 
6 hours. The travel time to London (allowing one 
hour for changing trains in Paris) would be 
reduced from 19 to 9 hours. However, this project 
has not officially been incorporated into the plans 
of the central government, and it will not be fin­
ished before the year 2000, although it is included 
in the priority plan of the European Community. 

Norte. Immediate prospects for significantly im­
proving the quality of rail services within Norte are 
expected from the Oporto-Lisbon railway and its 
connection to Spain and the rest of Europe via 
Beira Alta-Valladolid-lrun. This line will have Euro­
pean standard track and allow high-speed traffic 
between Lisbon, Oporto and the rest of Europe 
by 1995. The chambers of commerce of the 
Atlantic arc (see Subsection 4.2.5) stressed the 
need for this connection. The magnitude of the 
impacts of the Channel Tunnel on Norte critically 
depends on the completion of this project. If it is 
implemented, significant gains in travel time 
between Portugal and the other European coun­
tries, including the UK, can be achieved. 

(b) Road 

A large proportion of the Channel Tunnel traffic will 
go by car or lorry on the Eurotunnel shuttle trains. 
So the Tunnel will also be linked to the European 
motorway system. Hence it is equally important to 
assess the integration of the case-study regions 
into the future European motorway network and 
the potential time savings afforded to them by the 
Channel Tunnel. However, the analysis has also 
shown that for regions on either side of the Chan­
nel the Tunnel is but one important element of the 
future European road system and that many of 
them are more concerned about their future inte­
gration into that system than their link with the 
Channel Tunnel only. 

Kent. Although south-east roads are on the 
whole more congested than many in Europe, this 

is not seen as a problem which can easily be 
solved simply by the construction of more roads. 
A shift of some traffic from road to rail would pro­
vide limited relief for Kent roads but the extent to 
which this shift will occur depends very much on 
the quality and type of rail services which are to 
be offered. Nevertheless, a major programme of 
road improvements is proceeding within Kent. 
The Tunnel approaches, the completion of the 
M20 motorway and the third Thames crossing at 
Dartford are the major road projects in Kent for 
the next decade, but important links are also 
planned to take traffic north (towards Thanet) and 
west (towards Sussex) from the Tunnel. In partic­
ular, these road links to the rest of the UK are 
more important for most business located in Kent 
than those to the Tunnel. 

Nord-Pas-de-Calais. After leaving the French 
Tunnel terminal at Coquelles south of Calais, cars, 
coaches and lorries take the motorways A1 to 
Paris, A26 (Calais-Reims-Dijon-Lombardia) or the 
A16 coastal ring motorway to Dunkirk and Bou­
logne (to be extended further south in 1995). 
Work carried out under the 10th national plan will 
complete the road network linking them to other 
regions, particularly to the east and south-west. 
The coastal motorway will link Nord-Pas-de-
Calais with northern Europe via West-Vlaanderen. 
The A1 will be widened, and by 1996 the A1 b will 
be completed between the Belgian border and 
Béthune at the crossroads of the A1 and A26. 
Multimodal platforms will be built in Dunkirk, 
Béthune, Lille, Lille-Lesquin, Roncq and Denain 
besides various road freight centres. The Métro­
pole Nord will become a major logistic centre with 
three multimodal platforms. 

West-Vlaanderen. In West-Vlaanderen impor­
tant new motorway projects are under way. The 
motorway A18 (E40), today running along the 
Flemish coast from Brugge to Veurne near the 
French border, will be extended into France as far 
as Calais and the Channel Tunnel. This will be the 
major access by road from northern Belgium and 
the Netherlands to the Channel Tunnel. The Neth­
erlands will most likely be connected with the 
coastal motorway A18 by the projected motor­
way across the Rhine-Schelde delta to Rotter­
dam. Yet most of the traffic from Germany to the 
Channel Tunnel will not pass through West-
Vlaanderen but via the projected motorway A8 
between Brussels and Lille. In summary, the 
future motorway network in West-Vlaanderen will 
be dense and provide excellent links to the Euro­
pean motorway system and perfectly enable the 
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region to serve as a transit region between the 
Channel Tunnel and northern Belgium and the 
Netherlands. 

Hainaut. The road network in Hainaut should 
soon be extended by the motorway A8 that will 
link Tournai to Brussels and open a new route 
between northern France and the north of 
Europe. The existing network and scheduled 
developments should therefore confirm Hainaut's 
role as a European hub. 

The Tunnel opening will revive the question of the 
motorway A8 between Lille and Brussels, which 
has been partially built and only lacks some 
30 kilometres. Another link that has been dis­
cussed for a long time and has again become the 
subject of renewed interest with the appearance 
of the Tunnel is the motorway between Tournai 
and Kortrijk. This section will link Hainaut to the 
port of Zeebrugge and will reinforce Zeebrugge's 
role as a competitor to the Tunnel. 

Zeeland. The main infrastructure project in Zee-
land of the next decade is the cross-delta motor­
way crossing the Westerschelde. The defenders 
of the 'Westerschelde Oeververbinding' (WOV) 
stress its likely economic impacts especially for 
the northern parts of the region, while the oppo­
nents fear that it may endanger its sensitive envi­
ronment and recreational quality. However, the 
provincial government has recently announced 
that it will make a decision towards the WOV in 
1991. A possible new motorway would cross the 
Westerschelde at Terneuzen and would link Rot­
terdam with Gent and Brugge, where it would 
connect to the new Belgian motorway along the 
Channel coast. With this new infrastructure, the 
northern part of the Zeeland region would also 
have direct access to Belgium, France and the 
Channel Tunnel. 

However, today the implementation and the 
routeing of this road link are still uncertain. The 
national government in The Hague has not in­
cluded it in its national infrastructure plan until 
now, but there are signs that this may happen in 
the near future. Therefore it is necessary to distin­
guish between future impacts of the Channel Tun­
nel with and without the cross-delta motorway. 
Furthermore, it is useful to distinguish between 
the impacts for Zeeuwsch-Vlaanderen and for the 
other parts of Zeeland, in particular in the case in 
which there is no direct new road link across the 
Westerschelde. The fact that the new road link 
can only be finished several years after the inau­

guration of the Channel Tunnel underlines the 
importance of this distinction. 

Cologne and Bremen. There will be no drama­
tic changes in the position of the Cologne region 
in the road network. The motorway system within 
the region and its links to other regions including 
Belgium and the Netherlands are excellent, and 
no major network extensions are planned. Also 
for the Bremen region no revolutionary changes 
are to be expected. 

Brittany. In 1993 the motorway system of Brit­
tany will be very well linked with the other European 
motorways. Rennes will serve as an interface 
between Brittany and Central Europe when the 
coastal motorway A16 is completed. This new 
motorway will link together cities which traditionally 
were connected first to Paris and will be a first step 
towards a motorway network in the southern and 
the south-western part of Europe. This evolution 
will come more from the desire to counterbalance 
the dominance of the European core than from the 
will to reach the Channel Tunnel more easily, 
though in fact the coastal motorway will achieve 
this for Rennes. Yet despite its good motorway 
connections, Brittany will remain far from the most 
active and productive regions of Europe. Its chance 
is to be included in a new north-south traffic corri­
dor along the coastal motorway. 

Piemonte. The Channel Tunnel and the pros­
pect of further fast growth of transborder traffic 
between Italy and the northern and western part 
of the Community in the wake of the single Euro­
pean market has renewed the interest of the 
region in the implementation of missing motorway 
links to the Fréjus and Mont Blanc road tunnels as 
parts of the Turin-Fréjus and Aosta-Mont Blanc 
motorways, but besides that Piemonte is more 
interested in a future east-west motorway linking 
the Iberian peninsula via Provence, the Côte 
d'Azur and the Po valley with the Balkan countries 
and Eastern Europe. 

Scotland. The time and costs involved in travel­
ling by road to and from mainland Europe should 
be reduced by the Tunnel; however, travellers with 
origins and destinations in southern England will 
experience a proportionately greater time and 
cost saving than will those in the north. For Scot­
tish hauliers travel time and cost savings will form 
only a small proportion of total trip time and costs 
on long haul journeys to Europe. 

The effects of the liberalization of the road haulage 
market in 1992 are as yet uncertain. Scottish haul-
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iers will continue to suffer from the maximum load­
ing weight differential when compared with their 
European counterparts. The maximum weight for 
most of Europe is now 40 tonnes. As a result of 
the need for bridge strengthening, the UK is being 
allowed to maintain its current limit of 38 tonnes 
until 1998/99. 

Current plans to upgrade the A1 to motorway 
standard have stopped at Newcastle, perpetu­
ating a major bottleneck in Scotland's links to the 
rest of the UK. Fears remain that current plans to 
upgrade the A74 south of Glasgow to motorway 
standard will not be implemented quickly enough 
for the benefit of the region. It is also felt that bet­
ter east-west road links to feed into the rail or 
shipping networks are required. 

Ireland. As Scotland, Irish road traffic needs 
good access to the British motorway system to 
make the best use of the new shuttle service 
through the Tunnel. Major bottlenecks are the lack 
of motorway connections to the two ferry ports on 
the UK side, Fishguard and Holyhead. However, 
also within Ireland improvements of the access 
roads to ports and airports are urgently required. 
In 1989 the Irish Government published a national 
development plan which outlined structural meas­
ures Ireland proposes to implement over the next 
five years in conjunction with Structural Funds 
from the EC including road improvement projects 
for IRL 875 million. 

Pais Vasco and Norte. With respect to the road 
network in Pais Vasco, improvements are under 
way to extend the Cantabrian motorway west­
wards as well as to turn the main roads to Madrid 
and the Mediterranean basin into motorways. The 
most important road project in Norte is the exten­
sion of the IP4 motorway (E82) from Oporto to the 
Spanish border near Bragança. Due to various 
delays, this connection, which is essential for link­
ing Portugal to the other regions of Europe, is not 
expected to be fully operational before 1995. With 
this road link, in conjunction with the Channel Tun­
nel, significant time savings for journeys to the UK 
can be achieved. 

(c) Ferries and ports 

In a sense the Channel Tunnel can be viewed as a 
more efficient kind of ferry, so it will compete with 
the existing ferry services both in passenger and 
ro-ro freight transport. Also, some ports handling 
container and conventional freight traffic to and 
from Britain may be adversely affected by the 
competition of the Tunnel. In this section the likely 

changes in ferry services and sea transport infra­
structure in the study regions are assessed. 

Kent. Port and ferry operators in Kent are 
investing in new infrastructure in anticipation of 
the competition from the Tunnel. The port of 
Dover has invested UKL 50 million in recent years 
in improving efficiency and providing capacity for 
future growth. Important investments in new facil­
ities for general cargo traffic have also been made 
in Dover. Sealink and P&O European Ferries, the 
two largest ferry operators, both based at Dover, 
are investing in new larger ferries and concentrat­
ing on providing an improved on-board service for 
passengers. For a long time Folkestone has had 
to face a serious situation over the future of the 
the ferry service to Boulogne. Unexpectedly, 
Stena Sealink withdrew this service at the end of 
1991, rather earlier than expected, although this 
has been partly mitigated by the decision of 
Hoverspeed to transfer some SeaCat catamaran 
services to this route, given the better rail connec­
tions at Folkestone from summer 1992, and at­
tempts are being made to find a new operator for 
the traditional ferry service. Ramsgate suffers lim­
itations to growth due to problems of road access 
and the need for more land. 

Nord-Pas-de-Calais. Being closest to the 
Channel Tunnel, the French ferry ports are most 
likely to suffer from the competition of the Tunnel. 
However, none of them expect that the ferry com­
panies, most of which are British, will go out of 
business. Nevertheless Calais, Boulogne and 
Dunkirk are redirecting their port activities towards 
container traffic in order to become less depen­
dent on the ferry business. 

West-Vlaanderen. There will also be substantial 
improvements of the seaport facilities in West-
Vlaanderen. Both Ostend and Zeebrugge, but 
particularly Zeebrugge, are on the way to moder­
nizing and enlarging the capacity of their port 
infrastructure. New ro-ro and container terminals 
will substantially increase the volume of goods 
that can be handled and hence reduce the times 
that vessels are in port. In particular in Zeebrugge, 
improved port facilities have been developed to 
expand the non-cross-Channel port activities. At 
the same time, the ferry companies invested in 
new 'jumbo ferries' and new ferry terminals to 
prepare themselves for the competition of the 
Tunnel. 

Zeeland. After recent thorough modernization 
of the ferry terminal facilities in Vlissingen, no 
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major changes in the field of maritime infrastruc­

ture in Zeeland are to be expected. 

Bremen. The modernization and computeriza­

tion of the Bremen seaports and their related dis­

tribution facilities will continue to come under 

increasing competitive pressure from major North 

Sea ports such as Rotterdam and Hamburg. The 

outcome of this competition is uncertain. It may 

be that the superior location and overwhelming 

dimension of Europoort will eventually lead to an 

extinction of port activities in smaller ports along 

the North Sea and Channel coasts. However, it is 

also possible that a regional specialization com­

bined with advanced logistics and the increased 

demand created by a growing German economy 

may more than offset the effects of location and 

size. 

Brittany. The shortest and most convenient 

transport links between Brittany and the UK will 

remain the sea passages from the ports of the 

north Breton shores or the coasts of the Basse­

Normandie (Lower Normandy). 

Scotland. As the Scottish ports chiefly handle 

bulk goods, they do not see much reason to 

adjust their port infrastructure or services in con­

nection with the Channel Tunnel. However, the 

ports in mid­England handling much of Scotland's 

ro­ro traffic to the European continent may have 

to diversify in order to keep their client base. 

Recently, the establishment of a ro­ro ferry service 

between Leith (on the Scottish east coast) and 

Rotterdam was proposed. However, this proposal 

has not yet been put into practice and there is as 

yet no firm policy for the establishment of the ser­

vice although feasibility studies have been carried 

out. 

Ireland. For Ireland to be able to compete suc­

cessfully in the more competitive European mar­

kets after the opening of the Tunnel, certain steps 

will have to be taken to reduce transport costs 

and transit times, such as improvements in port 

services including expansion of hours of opera­

tion, improvement in dock/labour productivity and 

performance to reduce costs and improve quality 

of service and a reduction of port charges to 

encourage redirection of traffic from northern 

routes. The shipping lines which operate directly 

to the Continent are planning to develop services 

through investment to improve door­to­door tran­

sit times so that services via the Tunnel to the 

Continent will not be significantly faster. Invest­

ment in ships capable of 15 knots compared to 

the present 13 knots would reduce transit time on 

direct service by about 14% on the main routes. 

On the assumption of improved access to main 

Irish ports and faster turnaround time in ports for 

vehicles and containers, a reduction in door­to­

door transit times of 20% is well within reach. In 

addition, the potential port­to­port transit would 

compare favourably with expected time via the 

Tunnel. As an example, the transit times from 

Dublin to Paris by Ιο­lo (load on/load off) services 

via the Tunnel and direct are about the same. At 

the ferry ports, Dun Laoghaire, Holyhead and 

Fishguard, passenger terminals should be up­

graded to provide facilities similar to those at 

international airports. 

Pais Vasco and Norte. Bilbao and Pasajes, the 

two main ports in Pais Vasco, have not shown 

any significant activity to modernize their facilities 

or services in connection with the Channel Tunnel, 

even though extensive development schemes are 

contemplated, especially in Bilbao. No particular 

developments in connection with the Channel 

Tunnel could be observed in Leixões and Viana 

do Castelo, the ports of Norte. 

(d) Air 

As ferry services between the British Isles and the 

European continent have increasingly felt the 

competition of passenger air travel, the likely ten­

dencies in air transport in the case­study regions 

also need to be examined. 

Nord­Pas­de­Calais. At Lille­Lesquin airport, 

work has begun to double the capacity of the air 

cargo terminal, to enlarge the aircraft parking area 

and to lengthen the main runway to 3100 m to 

prepare the airport for its function as a regional air 

platform for the north­western part of the Euro­

pean Community. If the increase of passengers 

continues, new lines could be opened, which 

would be useful for the broad hinterland including 

Hainaut and West­Vlaanderen in Belgium. A com­

bined air­road platform was recently planned in 

Calais­Marck between the Channel Tunnel termi­

nal and the airport next to the Calais interchange 

of the A26 motorway. With its important links to 

Paris­Charles de Gaulle airport, Nord­Pas­de­

Calais is much better integrated in the inter­

national air routes than Kent on the other side 

of the Channel. 

Cologne. There are various proposals to inte­

grate the Cologne/Bonn airport into the German 

intercity network or even the future high­speed rail 
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connection between Cotogne and Frankfurt. In 
addition, an S-Bahn, a metro or a tramway con­
nection between the airport and Cotogne and 
Bonn respectively were discussed. The transrapid 
link between the Düsseldorf and Cologne/Bonn 
airports was proposed with the idea in mind to 
utilize idle airport capacity at Cologne/Bonn to 
relieve congestion at Düsseldorf, where further 
expansion is limited by surrounding residential 
areas. However, due to the controversy about the 
high-speed rail line, no progress has been made 
with respect to any rail connection for the airport. 

Scotland. During the interviews, a lack of direct 
flights to European capitals and major cities from 
Scotland was pointed out. Although there are 
some direct flights to Brussels and Paris, in most 
cases people are required to change planes in 
England, often Birmingham or Heathrow, where 
delays are liable to occur. Also the inconvenience 
of crossing London by underground with luggage 
to or from airports was quoted as a significant dis­
incentive to people travelling by train to London 
and thence by air from Heathrow. 

Other regions. Expansion and modernization 
schemes going on in the airports of Bremen and 
Bilbao are not directly related to the Channel Tun­
nel. No major new developments in air transport 
are observed in the remaining case-study regions. 

Interpretation 

Table 4.9 summarizes the position of the 13 case-
studies in the European transport network after 
the completion of the Channel Tunnel. These find­
ings show that each region has very specific 
views and concerns about its position in the future 
European transport system. Nevertheless, there 
are certain commonalities between the assets 
and problems of the regions and how they are 
perceived in the regions. The following para­
graphs highlight the commonalities — and differ­
ences — between the regions and try to explain 
them by associating them with the basic geo­
graphical, economic, and political variables char­
acterizing each region. 

Variables 

The position of the 13 case-study regions in the 
future European transport system will be codeter-
mined by a set of geographical, economic and 
political variables. 

(i) Obviously, distance to the Channel Tunnel and 
to the European core region of the Blue 

Banana will largely determine the quality of the 
integration of a region into the European trans­
port system. In fact this distinction is almost 
redundant as centrality and peripherality in the 
European context more and more tend to be 
defined with reference to that core region 
which itself is almost a synonym for the zone 
of highest concentration of high-level, high­
speed transport (and communications) infra­
structure. 

(ii) Exposure to sea transport. Clearly coastal 
regions are a different type among the study 
regions in as much as they have port cities 
with their special problems. In addition, one 
has to distinguish between regions on the 
Channel coast and other coastal regions. 

(iii) Affluence and economic size. Although deci­
sions on large-scale transport infrastructure 
are not normally made on the local level, it is 
important whether a region can generate 
enough traffic itself to justify a transport con­
nection. 

(iv) Awareness and political influence. It makes a 
great difference whether a region is aware of 
the problems it is facing and has the resolution 
to do something about it. 

Using these variables, tentatively, as explanatory 
indicators, the following groups of regions with 
similar constellations with respect to their position 
in the European transport system emerge (see 
also the typology of the regions in Subsection 
4.2.6). 

Hubs in the Blue Banana 
To be in inside the Blue Banana is not enough. In 
order to fully take advantage of the synergies 
afforded by the concentration of talents and 
economic and cultural opportunities in the Euro­
pean core regions, a region needs to be at a node 
of one of the great corridors of transport and 
communications of the European core: the north-
south corridor along the Rhine or the east-west 
corridor linking Paris and London with the east. 
The Channel Tunnel will become a part of the lat­
ter. But of the two Tunnel access regions, only 
Nord-Pas-de-Calais will become a hub as the 
TGV lines and motorways radiate out in all direc­
tions throughout Europe from Lille transforming it 
from an industrial city into a true Métropole Nord. 

Cologne's rank as a hub in the European trans­
port network does not need to be established by 
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Table 4.9. The regions in the future European transport system 

Region 

Kent 

Nord-Pas-de-Calais 

West-Vlaanderen 

Hainaut 

Zeeland 

Cologne 

Bremen 

Brittany 

Piemonte 

Scotland 

Ireland 

Pais Vasco 

Norte 

Assets 

Integration into the European 
transport system, if Ashford 
international station is 
implemented. 

Tunnel exit will be in Nord-
Pas-de-Calais. The region will 
have 80 TGV trains per day. 
Tunnel access motorways will 
connect the region with east, 
south-east and north Europe. 

New coastal motorway will 
link West-Vlaanderen to 
Calais and the Tunnel. 

Indirect benefits through 
TGV access via Lille. 

Possible better access with 
WOV. 

Gateway from France, Benelux 
and Britain to Germany and 
north and east Europe. 
Strategic position in rail 
and motorway system. 

Bremen port has an interesting 
option for relations with Eastern 
Europe. 

Tunnel may accelerate 
implementation of regional 
transport infrastructure. 

Strategic position in border region 
between France, Switzerland and 
Italy. 

With a direct land access 
Scotland will be closer to 
European markets. 

No assets. 

Pais Vasco is gateway between 
the Iberian countries and 
Western Europe. 

No assets. 

Problems 

Delay in Tunnel rail and road connections. 
Congestion on Kent motorways. Loading 
gauge and loading weight problems. Tunnel 
competition for Kent ferry ports. 

Delay on British side of Tunnel. 
Competition by Tunnel for ferry ports. 

Competition by Tunnel for ports. No direct 
link to high-speed rail system. 

Ecological impact of TGV Lille-Brussels 
and Tournai-Kortrijk motorways delayed. 

Westerschelde is barrier; WOV still undecided. 
No direct link to high-speed rail system. 

Delayed implementation of high-speed rail 
system in Germany, In particular of Cologne-
Frankfurt connection. 

Channel Tunnel and high-speed rail system 
may reinforce Bremen's peripherality. 

Competition of Tunnel for ferries to England. 

Heavy transit traffic; inefficiency of Italian 
transport system; transborder rail and road 
connections delayed. 

Delays in implementation of Tunnel access 
links from London. Difficulty of circumventing 
London area. Insufficient rail and road 
connections between Scotland and 
south-east England and in Scotland. 

Ireland is the only country without a land link to 
continental Europe. Tunnel and high-speed 
rail system may increase Ireland's 
peripherality. Connections to main British rail 
lines and motorways need to be upgraded. 

No decision yet on linking the Spanish 
railway system to the TGV (different rail 
gauges). 

Insufficient rail and road systems. No good 
connections to Spain. 
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the Channel Tunnel; it is almost 2000 years old. 
But Cologne's position will become even more 
strategic through the Tunnel; it will become the 
gateway between the Atlantic west and the conti­
nental east of Europe. If there is a risk involved for 
Cologne, it is that its historic rival, Frankfurt, may 
be connected to the 'TGV zone' earlier. 

Central transit regions 
To be a hub requires some own weight, or the fast 
trains will pass by without stopping, and the fast­
er the train the less likely it will stop. Kent runs the 
greater risk of becoming a transit region for Lon­
don. A region could not be more centrally located 
in the Blue Banana than Hainaut, but with the for­
mation of the high-speed rail network, Hainaut, 
once part of Europe's industrial heartland and at a 
crossroads of the 'old' European express trains, 
will be cut off from the world. West-Vlaanderen, 
due to the competition of the Tunnel, will find itself 
on a secondary road to London, and, like Hai­
naut, will have to look to Lille. Zeeland, though in 
the centre of Europe, was remote, but now it has 
the option to be linked, but only as a 'pipe' and at 
a high price, so it cannot decide. 

The 'Banana Skin' 
Not to be in the Blue Banana may become a dis­
advantage the more the polarizing tendencies of 
current spatial development come into effect. 
Transport infrastructure can work both ways: 
while it reinforces the dominance of the core, it 
can also link a region to it if it is not too far. That 
makes the 'Banana Skin' attractive: it is the inter­
mediate zone in which a region can be connected 
without sharing the diseconomies of the core. 
Bremen and Piemonte fall into this transition zone; 
Brittany has only recently joined due to the TGV 
Atlantique. Yet in order to take part in the general 
increase of accessibility, these regions need to be 
more alert and more active than others. Bremen 
and Brittany, though on quite different levels of 
affluence, have been successful in this respect: 
Piemonte has the awareness, but finds it difficult 
to persuade its government of the urgency of the 
transalpine links. 

The European fringe 
If distance from the centre becomes too great, 
even high-speed transport cannot compensate 
for remoteness. Scotland, Pais Vasco, Ireland and 
Norte are too far away from the Channel Tunnel to 
benefit from it. So even if they make progress, the 
centre will grow faster, so their relative position 
declines. Moreover, these regions tend to be nei­
ther rich nor influential enough to successfully 

lobby for their interests; this often leads to resig­
nation. For the two remote regions on the north­
ern side of the Tunnel, paradoxically by getting 
better, things get worse. Of course Scotland and 
Ireland will be closer to continental Europe after 
the completion of the Channel Tunnel, yet at the 
same time they will be affected by the Tunnel, and 
their dependency on the country in between, 
England, will increase, so their situation in relative 
terms may become worse. 

4.3.2. Impacts on transport flows 

The new transport infrastructure described in the 
previous subsection will change the spatial pat­
tern of the European continent by reducing travel 
distances and times and hence total transport 
cost. This will give rise to substantial shifts in 
transport flows and, together with other develop­
ments such as the single European market, will 
induce a further intensification in exchange of 
people and goods between the regions of 
Europe. However, these changes will not be uni­
form; depending on their position in the European 
transport network and the quality of their connec­
tion to the new infrastructure, the regions will be 
differently affected. 

Some regions, in particular the more central 
regions in Europe will experience more growth in 
transport than peripheral regions that are only indi­
rectly linked to the high-speed rail trunk lines, and 
this could mean more economic opportunities — 
and possibly more congestion and agglomeration 
costs — for the central regions and less growth, 
that is relative decline for the peripheral regions. 

These differences between central and peripheral 
regions will also become visible in the case-study 
regions. In the following subsection the expected 
impacts on transport flows in terms of volume, 
direction and intermodal competition will be 
assessed based on the interviews conducted in 
the regions. 

Kent. The Tunnel represents one more link 
across the Channel dividing the UK from the rest 
of Europe. For both road and rail links, the Tunnel 
will provide faster and more reliable services than 
are currently available. Tunnel crossings may be 
priced to compete with the ferry market, but at 
current rates this might not produce an adequate 
servicing of Eurotunnel's debts. Possibly ferry 
costs may be increased to cover a proposed 
upgrading of ferry safety. However, it is probably 
not in the ferry companies' interest to drive Euro-

68 The regional impact of the Channel Tunnel throughout the Community 



tunnel into bankruptcy. The result would be that a 
new company would take over the assets at a 
much lower price and could then compete with 
the ferries very effectively, probably putting them 
out of business. The ferries' marginal costs are 
never likely to reach the level of the Tunnel's mar­
ginal costs. 

According to recent forecasts, the transport vol­
ume of the Channel Tunnel in respect to passen­
ger and goods traffic will develop as follows 
(through-rail traffic only): 

Passengers (million passenger trips per year) 
Source 

MVA for British Rail 
SETEC for Eurotunnel 
SNCF 

1993 
13.4 
15.4 
16.5 

Freight (million tonnes per 
Source 

MVA for British Rail 
SETEC for Eurotunnel 
SNCF 

1993 
6.1 
7.4 
7.2 

Year 
2003 
17.4 
19.8 
21.4 

year) 
Year 
2003 

7.0 
11.4 
10.6 

2013 
21.2 
22.4 
26.2 

2013 
7.7 

16.4 
13.4 

2023 
25.9 

31.9 

2023 
8.5 

16.4 

A key issue for Kent will be the Tunnel's impact 
upon eventual mode shifts in freight flows 
between the UK and the Continent. Given that for 
greater trip lengths, rail has a comparative advan­
tage over road as a means of transporting freight, 
the establishment of through services to the Con­
tinent from other parts of the British Isles should 
give rise to some shift of freight from road to rail. 

This will be important for the question whether the 
rail network and the already congested roads in 
Kent will be able to cope with the growing traffic. 
Many groups have argued that the existing rail 
network will quickly become over congested thus 
further reducing the quality of rail services. Kent 
County Council hopes that a significant amount of 
freight will transfer from road to rail thus easing 
the pressure on the roads and the environment. 
British Rail expect to be able to carry 6.1 million 
tonnes of freight a year which they suggest will 
result in up to 400 000 fewer lorry movements 
per year on the roads in the south-east and Kent. 
Eurotunnel predict that 90% of the road traffic on 
their shuttle trains will have been transferred from 
the ferries. In this case, measures such as the 
completion of the M20 link should be sufficient to 
cope with the 10% growth in road traffic. 

The future of the ferry industry is an important fac­
tor for Kent. Some ports are more vulnerable than 

others to competition from the Tunnel. Dover, 
which is by far the largest, stands to lose most due 
to its location and the nature of its trade. Port oper­
ators at Ramsgate do not expect to suffer traffic 
losses due to the Tunnel. The north Kent ports, 
which include Sheerness, Grain, Dartford and 
Chatham, anticipate only a marginal effect on trade 
from the Tunnel since cross-Channel services from 
these ports are mostly for unaccompanied lorry 
trailers, which the Tunnel will not provide for. 

Nord-Pas-de-Calais. The Nord-Pas-de-Calais 
regional council anticipates in a forecast for 1993 
that 29.7 million passengers and 13.2 million ton­
nes of goods per year (or one quarter of all ro-ro 
traffic from England to continental Europe) will be 
transported through the Tunnel. In Calais, and 
even more in Dunkirk, forecasts tend to be less 
optimistic about the Tunnel. The Calais Chamber 
of Commerce expects 10 million passengers still 
crossing on ferries. The Comité d'expansion fol­
lows Eurotunnel's hypothesis of almost 30 million 
passengers, half on trains, the other half on shut­
tles. But they think that freight traffic in the port of 
Calais will not be harmed by the Tunnel, as 90% of 
this freight consists of containers which are not 
likely to be carried on Tunnel shuttles. Only 5% of 
port traffic in Dunkirk is Channel traffic. There is the 
widespread opinion that the Tunnel will predomi­
nantly attract long-distance travellers and freight. 

Of the three ports in Nord-Pas-de-Calais, Calais 
should derive the greatest benefits from the Tun­
nel, whereas Boulogne is likely to lose most of its 
passenger traffic. 

West-Vlaanderen. The most obvious and prob­
ably most serious impacts of the Channel Tunnel 
for West-Vlaanderen will mainly affect its two 
ports, Ostend and Zeebrugge. Under the circum­
stances of the current road and rail approaches to 
the Tunnel, the time savings afforded by the Tun­
nel are small if compared with the ferry, and nil if 
compared with the hydrofoil. However, if the 
motorway and high-speed rail approaches to the 
Tunnel were completed, the time savings would 
become more substantial. But a clear distinction 
has to be made between the impacts on Zee­
brugge and those on Ostend. 

The general assessment in the region is that the 
transport flows through Zeebrugge will be only 
slightly affected by the Channel Tunnel. The 
assets of Zeebrugge are its wide range of destina­
tions, in particular to regions in the UK not located 
on the Channel coast. 
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With respect to passenger transport, Zeebrugge is 
likely to lose some passengers on the Dover ser­
vice, but none on the mid-England services. The 
main reason for the slight impact on the Dover 
route is that, unlike in Ostend, there are only few 
rail passengers in Zeebrugge, as rail access to 
Zeebrugge from the national and international pas­
senger rail network is very inconvenient. P&O 
expect to lose passengers to the Channel Tunnel 
for the first three years after its introduction, but 
expect that most travellers will come back to fer­
ries once the attraction has faded out. With 
respect to the mid-England destinations, studies 
of the Zeebrugge port authority show that subject 
to origin and destination of passengers, journey 
motive and route and mode choice, only an insig­
nificant number of passengers will shift to the Tun­
nel. On their Hull service, North Sea Ferries antici­
pate no loss of passengers but also no growth in 
the first year of the Channel Tunnel, but after that 
growth for all modes of cross-Channel transport 
with a new market equilibrium. In addition, the ser­
vice to Hull has advantages the Channel Tunnel 
cannot provide. The daily night ferries allow holiday 
makers and lorry drivers to rest during the night 
and at the same time circumvent the congested 
London area. 

With respect to freight transport, most Zeebrugge 
ro-ro services are not affected by the Channel 
Tunnel as they serve primarily the industrial 
regions in central and northern England and Scot­
land. For these destinations the Channel Tunnel 
provides no real time saving for lorry drivers who 
have to go on congested British motorways and 
through the London agglomeration. Besides, for 
most origin regions, the route via the Channel 
Tunnel would mean a longer period on the road 
for several hundred kilometres, whereas the time 
on the ferries can be used as the required rest 
time for the drivers. The ro-ro freight mostly car­
ried in Zeebrugge, unaccompanied trailers, is not 
likely to change to the Tunnel as the Tunnel termi­
nals seem not to be prepared to handle this kind 
of freight. Still open is the future of container ser­
vices between Zeebrugge and the UK. Much 
depends on the future of Zeebrugge's deep-sea 
container activities. However, it is even possible 
that the Channel Tunnel will be used for hauling 
containers to the UK after they are transshipped in 
Zeebrugge from other container ships. 

Quite different is the emerging competitive situa­
tion for the Belgian company Régie voor Maritime 
Transport (RMT) in Ostend. As they operate only 
on the route to Dover, RMT and the port of 

Ostend will be most seriously affected by the 
Channel Tunnel. RMT expects a loss of transport 
volume for all modes of transport. With respect to 
rail passengers, there will probably be a total 
decrease of about 55% because most interna­
tional rail lines now serving Ostend will disappear. 
RMT expects to keep between 40 and 50% of 
Belgian and British passengers, as both national 
railways will continue to serve the cross-Channel 
ports, and only 25% of all other countries. The 
impact on RMT profits will be even stronger as 
revenues from rail passengers are much higher 
than from car passengers. In the growing markets 
of car and coach and ro-ro freight transport, RMT 
expects a loss of 20 to 25%, or, expressed in their 
terms: 'We can keep about 80%'. 

In summary, a number of circumstances such as 
concentration on the destinations most affected 
by the Channel Tunnel, high shares of rail passen­
gers and accompanied freight transport, the out­
dated port infrastructure, a port management 
unable to handle these problems and the lack of 
viable alternative port functions to ro-ro transport 
to the UK, reinforce this pessimistic view of the 
future of the Ostend port. 

West-Vlaanderen will also remain a transit region 
for traffic shifted from the ferries to the Channel 
Tunnel, as there are several reasons to take the 
route through West-Vlaanderen such as the con­
gested motorways around Lille, the toll motor­
ways in France and the fact that the motorways in 
Belgium are illuminated at night. Even today many 
cars and lorries to the French Channel ports use 
the coastal route, although it is partly non-motor­
way. So it is expected that not only Belgian and 
Dutch traffic to the Channel Tunnel but also most 
of the traffic from Germany and north and east 
Europe will go through West-Vlaanderen with the 
effect that traffic on the motorways will increase. 

Hainaut. If the TGV Lille-Brussels through Hai­
naut were implemented, rail traffic that currently 
crosses Hainaut on the Paris-Amsterdam and 
Paris-Cologne lines will be effectively replaced by 
traffic between Lille and Brussels that passes 
through the region without a stop. Besides these 
negative effects, the TGV will reinforce the role of 
the railway. 

There is no clear vision of the role of rail transport 
in moving freight. Belgian carriers have special­
ized in road transport and are not interested in rail 
transport at the current time. One unanswered 
question is which route will be used for rail trans-
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port between the Tunnel and Germany. There are 
two possible routes, one crossing through Hainaut 
and the other through Kortrijk, Gent and Brussels 
avoiding Hainaut. Experiences with intermodal 
freight transport have not been successful. 

Zeeland. As there will be no significant improve­
ment in rail access of the region, most possible 
impacts of the Channel Tunnel will be related to 
road traffic. Hence in transport terms the impor­
tance of the Channel Tunnel for Zeeland will consist 
in its function as a more reliable alternative to 
today's ferries. This advantage, however, will very 
much depend on the decision whether the fixed 
link across the Westerschelde will be built. If there 
will be a WOV in future, then a considerable share 
of the road transport from the Netherlands to the 
Channel ports and the Tunnel will pass through the 
Zeeland region. Consequently, the Channel Tunnel 
will only have an impact on the transport volume on 
Zeeland's roads if there were an international road 
connection through the region. 

No impact of the Channel Tunnel on the port 
activities in the region is expected. There is even 
the idea that Zeeland's ports could take advan­
tage of the growing congestion in larger ports 
between Le Havre and Rotterdam. The ferry line 
between Vlissingen and Sheerness will not suffer. 
As the passengers of this ferry today accept the 
seven-hour sea journey, time savings through the 
Tunnel are not likely to play a significant role for 
this connection. This is particularly true for lorry 
drivers who use the journey time as their required 
rest period. 

Cologne. Impacts of the Channel Tunnel on 
transport flows in Cologne will only emerge if the 
Tunnel is really integrated into the new European 
high-speed rail network. Only as a part of the 
high-speed rail system will the Tunnel contribute 
to a, however limited, shift from road to rail. 

In general, the position of Cologne in the future 
European transport system will be even better than 
it is today. In the short-term perspective, Cologne 
will be the gateway between the high-speed rail 
systems of France with its extension via the Chan­
nel Tunnel to England and Germany. In the long-
term perspective, Cologne will be the major inter­
change at the junction of the two most important 
agglomeration corridors in Europe, the north-south 
corridor stretching from Amsterdam to Milan and 
the east-west corridor extending from the triangle 
Paris-London-Brussels to Berlin and beyond. 
However, this will be true only if the TGV Est is not 

linked to Germany earlier than the completion of 
the high-speed link to Brussels. The Land, Nord-
rhein-Westfalen, wishes that as many as possible 
of the high-speed trains continue from Cologne to 
Düsseldorf and the Ruhr area, in order to integrate 
the whole Rhine-Ruhr agglomeration into the high­
speed network. From this perspective, not Co­
logne alone but the whole Rhine-Ruhr agglomera­
tion would be one single transport hub at the junc­
tion of the most important European transport cor­
ridors. It remains to be seen whether actual 
demand will make this ambitious scheme feasible. 

All persons interviewed expect increased use of 
rail by passengers to London and an even larger 
increase of rail passengers to Paris; however again 
only if the high-speed rail line is completed. With 
respect to freight transport, it is expected that the 
new rail link will take over most of the additional 
freight volume expected for the future, which 
means that there will be no reduction in freight 
transport on roads. For short-to-medium distan­
ces, rail through the Tunnel will be more attractive 
than the aeroplane; although Lufthansa and the 
Cologne/Bonn airport hold a different view. In spite 
of this, it is expected that the somehow retarded 
development of the Cologne/Bonn airport will 
accelerate, mainly because of increasing conges­
tion at the Düsseldorf and Frankfurt airports. 

Bremen. With the opening of the Channel Tun­
nel, goods transport between Bremen and the 
British Isles will have a fast and highly attractive 
alternative to shipping by sea. However, because 
of the small volume of goods shipped between 
the UK and the Bremen ports and the high affinity 
of these goods to sea transport, the loss of freight 
volume might not be felt very seriously and may 
be more in terms of lack of growth potential. Air 
transport from and to Bremen will be only margi­
nally affected. Even after completion of the Chan­
nel Tunnel, travel times by rail or car would be 
substantially longer from Bremen than by plane. 

Brittany. There is some concern in the region 
that railway or road traffic flows from Brittany or 
from Spain and the French south-west towards 
the United Kingdom by the ports of Roscoff or St 
Malo could be diverted to other Channel ports or 
the Tunnel. It was also considered possible (but 
unlikely) that the western cross-Channel naviga­
tion would then lose enough passengers, cars 
and lorries to become unprofitable. 

Piemonte. There is general agreement in Pie­
monte that the opening of the Channel Tunnel is not 
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likely to have direct impacts on the transport flows 
at regional level. It was pointed out that the UK is 
not a major trade partner of Italy and that 90% of all 
goods transport between Italy and the UK is by sea. 
However, road transport is increasing and may be 
affected by the Tunnel. Passenger traffic between 
Piemonte and the UK is mostly business traffic by 
air and will be little affected. 

Scotland. The key issue for the Scottish econ­
omy after the opening of the Tunnel will be its 
impact on freight traffic flows to the Continent. 
Since the benefits of using rail for freight com­
pared with using road increase with distance, 
through-freight services to the Continent and 
some shift of freight from road to rail might be 
expected; however regular scheduled services to 
the Tunnel would be essential. However, it is still 
doubtful whether demand for such services would 
be sufficient to justify through-freight trains. In 
practice it is likely that traffic from a number of 
regions will be combined at various locations 
throughout the UK network. Marshalling time (for 
the assembling of trains) would detract from 
reductions in other elements of the journey time. 
Other factors that might affect the shift from road 
to rail are the location of marshalling yards and 
where customs facilities will be set up. 

Perhaps the key problem for rail freight services, 
however, lies in the low UK loading gauge. Low 
bridge and Tunnel clearances and difficulties 
passing through stations mean that at the 
moment continental-type trains cannot be used 
to transport goods throughout the country. If 
freight needs to be taken, say, from Lille to Glas­
gow, then the goods would have to be trans­
hipped to alternative vehicles either on the south 
coast or in northern France. This could easily 
wipe out any theoretical cost savings from rail 
freight transport. The loading gauge issue has 
been called 'the largest single obstacle to the 
free movement of wagons by rail in the Commu­
nity'. 

Most Scottish road freight today goes through the 
north-east and Humberside ports. It is not thought 
likely that the time and cost savings provided by 
the Tunnel will prove sufficient to attract much of 
this traffic away from these routes. The Tunnel is 
most likely to affect road freight currently travelling 
on the Dover route. Even on this route, however, 
for Scottish road hauliers travel time and cost sav­
ings through the Tunnel will form only a small pro­
portion of total trip time and costs on long haul 
journeys to Europe. In fact, any such benefits may 

be totally extinguished by drivers' hours regula­
tions. At present hauliers schedule their service so 
that drivers drive during the day to the south 
coast and then sleep on the ferry, a possibility 
ruled out by the shorter Tunnel crossing. 

One thing that may be more significant than the 
opening of the Channel Tunnel for hauliers in gen­
eral is the proposed liberalization of road haulage 
in 1992, including removal of restrictions on 
'cabotage' — foreign drivers picking up domestic 
haulage jobs. However, the impacts of these 
developments on freight transport from Scotland 
are difficult to predict. 

The Scottish ports do not deal with the same type 
of cargo at present as that which may be cap­
tured by the Channel Tunnel. Any impact the 
opening of the Channel Tunnel will have on the 
Scottish ports will be not so much on existing ser­
vices as on the potential for future east coast ro-
ro services. It was concluded here that the open­
ing of the Channel Tunnel would have little impact 
on the commercial viability of such ferry services. 

As for freight, the provision of through-train services 
for rail passenger traffic from Scotland to the Tunnel 
depends upon expected demand. Current plans 
are to run a daily through-service from Edinburgh to 
Brussels and Paris and overnight sleeper services 
from Edinburgh and Glasgow. It is assumed that for 
non-business trips these trains would be able to 
compete with air travel. Car-based tourism to the 
UK in general would, perhaps, be helped consider­
ably by the Tunnel. There is general agreement that 
business travellers from Scotland will always favour 
air for their journeys — particularly if a direct flight is 
available. Air freight is subject to the same consider­
ations as air passenger traffic. Firms who send their 
products by air do so because they want them to 
reach their destination quickly. Any possibility of 
transfer to rail from air will depend upon the time 
and cost differential between the two modes. For 
the electronics industries of Scotland, air freight is a 
particularly necessary and highly utilized mode for 
product distribution and will remain so in the future. 

Ireland. Of the ro-ro freight transport between 
Ireland and continental Europe, 16% go on direct 
ferry services. The direct routes have the advan­
tage of being a rest period for drivers. The land 
bridge route requires an overnight stop according 
to European social regulations. It is felt that there 
will not be a major switch of ro-ro vehicles using 
the land bridge routes to using the Channel Tun­
nel. Most people in the Irish transport industry feel 
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that the Tunnel will be passenger­oriented and so 

passenger trains will be given priority over freight 

trains. The Tunnel has a time advantage of about 

three hours from Limerick via Rosslare to Paris 

compared with the direct ferry to Le Havre. How­

ever, it is generally believed that the saving will not 

be significant for Irish drivers as the time spent 

crossing the Channel is short relative to their total 

journey length. Goods destined for Germany are 

more likely to go on a ferry to a more eastern port 

such as Zeebrugge and then have a shorter road 

journey. For a destination such as Nantes, use of 

the Tunnel would add an extra 300 km to the 

overall journey compared to the use of the direct 

ferry service to Cherbourg. 

The use of Ιο­lo freight transport to mainland 

Europe is likely to continue to be the predominant 

mode. In the short term it is unlikely that much lo­

to traffic will be diverted to the Tunnel. A compari­

son of times from Limerick to Paris using the 

direct sea route and the Tunnel showed a time dif­

ference of one hour in favour of the direct sea 

route. It would also be more expensive to use the 

Tunnel under the current rates structure. 

The Channel Tunnel will probably capture some 

passenger traffic from the direct sea routes. There 

should be a time saving, especially during the 

winter months when the ferries are prone to long 

delays due to bad weather. Congestion on British 

roads is a disincentive to switch to the land route. 

However, passengers who at present drive to 

Europe via the land bridge route are likely to 

switch to the Tunnel. To capture any of the air 

passenger market, prices will need to be signifi­

cantly lower than air fares as rail will never com­

pete with air in terms of time. If overnight train ser­

vices between Dublin and Paris or Brussels were 

offered at a reasonable price with good facilities, 

this service could gain a large share of the pas­

senger market. British Rail's present plans are for 

one day and one night train to Brussels and Paris 

from Crewe, not linking up with Irish ferry times. 

Pais Vasco. No major impact on transport flows 

to and from Pais Vasco is expected from the con­

struction of the Channel Tunnel. The main effect 

foreseen is that a proportion of trucks currently 

crossing the Channel by ferry will start using the 

Eurotunnel. It is not expected that a substantial 

amount of freight now using ships from Basque 

ports will switch to land transport. Only if the 

Spanish railway system is integrated into the Euro­

pean rail network will the Tunnel affect Pais Vasco. 

In that case passengers and unaccompanied cars 

produced in Saragossa and Valencia may shift to 

rail, even though this is presently not foreseen by 

the Basque port authorities. 

Norte. Transport operators view the improve­

ment of the Iberian transport system, together 

with the introduction of high­speed rail in Europe 

and the Channel Tunnel, as having a significant 

effect on the reduction of trip time to destinations 

such as the Benelux countries and the UK with 

savings of about one day both for rail and road. 

Consequently, a large proportion of passengers 

and freight will be likely to use the land route 

instead of the sea passage. This will indirectly 

provoke the modernization of the ports in Norte 

and may even stimulate the introduction of a new 

ferry connection between Leixões and the UK. 

Interpretation 

Table 4.10 and Figure 4.14 summarize the ex­

pected impacts of the Channel Tunnel on trans­

port flows in the 13 case­study regions. It shows 

that the case­study regions indeed expect a wide 

range of impacts on transport flows. Partly these 

impacts are perceived as favourable, but in some 

cases they appear to the region as a threat for 

their transport industries, for the regional environ­

ment, or for regional development at large. How is 

it possible to generalize from these findings? 

Variables 

To approach this question, a number of variables 

will be proposed that may help to explain the dif­

ferences in impacts on transport flows found in the 

regions. In part these variables are the same as in 

the previous section on transport infrastructure. 

(i) Again distance to the Tunnel is a major factor 

as the effects on transport flows will become 

weaker with growing distance. 

(ii) The integration of the region into the new 

European transport infrastructure (high­speed 

rail and motorways) and the schedule of 

implementation of the relevant links for the 

region will determine the magnitude and time 

of occurrence of the effect. 

(iii) The volume and intensity of exchange of pas­

sengers and goods between the region and 

the UK and Ireland or, for Kent, Scotland and 

Ireland, with the European continent, are 

clearly the most important factors, as these 

are the flows that can be affected. 
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Table 4.10. Expected impacts on transport flows 

Region Expected impacts 

Kent Tunnel will provide faster and more reliable services. Competition will increase. 
Dover will lose traffic. Folkestone ferry traffic will move to Dover. 
Other ports in Kent will not suffer. Road traffic will increase by 20%. 
It is hoped that some traffic will be transferred to rail. 

Nord-Pas-de-Calais Eurotunnel expect to attract 18% of freight and 44% of passenger traffic between 
France and Britain. Port cities and French authorities expect much less loss of 
business. Access roads of the Tunnel could be congested. Calais will benefit more 
from the Tunnel than it will suffer. 

West-Vlaanderen Decline of some ferry business, but West-Vlaanderen will remain transit region 
for Channel traffic to the Netherlands. Loss of Dover traffic, but not of traffic 
to mid-England. Zeebrugge will be less affected. Ostend will decline. 
Freight transport little affected. 

Hainaut Current rail passenger traffic going through Hainaut will be replaced by TGV through-
traffic. Freight traffic may go through Hainaut or via Kortrijk bypassing Hainaut. 
Potential for intermodal freight is small. 

Zeeland Main impact of Tunnel will be on road traffic. Vlissingen-Sheerness ferry traffic will 
not suffer. If Westerschelde crossing is built, most traffic from the Tunnel to the 
Netherlands will pass through Zeeland. 

Cologne If the high-speed rail connection Brussels-Cologne is built, Cologne will attract all 
traffic from the Tunnel to Germany and northern and Eastern Europe. 
Cologne/Bonn airport may be negatively affected. 

Bremen Major shift of UK freight traffic from Bremen to the Channel Tunnel is unlikely. 
Bremen's ports are overseas-orientated. No impacts on airport expected. 

Brittany The Tunnel may pull passenger and freight traffic to Ireland and Britain away from 
Breton ports. Roscoff is particularly likely to suffer. 

Piemonte No direct impacts of Tunnel on traffic flows in Piemonte expected. UK is not a primary 
trade partner of Italy. 90% of UK traffic goes by sea. Passenger traffic to UK is mostly 
by air; only TGV London-Turin could change that. 
Impacts of transalpine rail and road links are more important. 

Scotland The impact of Tunnel on traffic to and from Scotland will depend on many factors 
(access links, fares, etc.). There might be a shift from road to rail for freight if demand 
justifies through-freight trains to Scotland and if loading gauge problems can be 
solved. Road freight traffic goes mostly through east coast ports. For passenger 
traffic, through-trains or good interchange facilities in London will be essential. 

Ireland The Channel Tunnel may help to win back freight traffic now going to England via 
Northern Ireland, but for this to happen costs and congestion in Irish ports need to be 
reduced. Besides, the Tunnel will have no great impact on freight traffic from Ireland via 
England or direct. The Tunnel may, however, attract some passenger traffic from direct 
ferry routes. 

Pais Vasco As the Spanish and Portuguese railways have no direct link with the European railway 
system, no impacts of the Tunnel on transport in Spain are expected. Also no major 
impacts on the ports in Pais Vasco are foreseen. If in the future a link between the 
Spanish and French railway systems are established, a shift from road to rail traffic 
might occur. 

Norte Together with the improvement of the Iberian transport system, the Channel Tunnel 
could reduce travel time from Portugal to the UK by one day and make the land route 
competitive with the sea route. 
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Figure 4.14. Expected impacts on transport flows 
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(iv) Finally it makes a difference whether the region 
has a strong transport industry component 
involved in transport between the British Isles 
and continental Europe, be it ports, ferries or 
road transport companies, or not. 

This last variable highlights that the changes in 
transport flows induced by the Tunnel can be 
looked at from two perspectives. The first is that 
of the transport users, and from this perspective 
any new transport infrastructure or service should 
be welcomed as, in general, it will increase the 
choice of transport options and in most cases will 
add faster or more convenient alternatives. Only if 
the new service leads to a deterioration or com­
plete displacement of existing modes might trans­
port users be negatively affected. The other per­
spective is that of the transport providers, and 
here the new infrastructure or service tends to be 
perceived primarily as competition, either as a 
challenge or a threat. So depending on whether 
the regions are more affected by the Tunnel as 
transport users or transport providers, two groups 
of regions can be distinguished. 

Regions as Tunnel users 
In the broadest sense all regions of Europe are 
potential Tunnel users but some clearly are more 
likely to use the Tunnel because of their closeness 
to the Channel and because they already have 
strong cross-Channel links. Of course Kent and 
Nord-Pas-de-Calais are important regions in this 
group as all traffic attracted by the Tunnel will pass 
through them. So these two regions will experi­
ence the most dramatic growth in traffic and enjoy 
benefits such as growth in transport-related busi­
ness and increase in international accessibility, but 
will also have to deal with the potential negative 
impacts such as noise, pollution and land con­
sumption. Cologne will enjoy the benefits of addi­
tional traffic through the Tunnel without hardly any 
negative impacts. Scotland and Ireland will benefit 
as potential Tunnel users, though their relative 
time savings will be small compared with their 
overall long travel times. Finally, Piemonte, Pais 
Vasco and Norte will have marginal benefits, but 
the volume of their links with the UK and Ireland 
tends to be small. 

Regions as Tunnel competitors 
It is true that the Tunnel traffic will be partly pulled 
away from Kent and Nord-Pas-de-Calais ports; 
however, the net balance for these regions will be 
overwhelmingly positive. This will be different for 
West-Vlaanderen where the loss of ferry traffic can 
only be compensated by either additional general 

growth or active diversification of port services as 
in Zeebrugge. Hainaut will be the victim of a dis­
placement of traditional train services by the TGV, 
so it will lose traffic. Zeeland will attract additional 
traffic if the Westerschelde crossing is built, but 
not everybody in Zeeland is enthusiastic about 
that. Brittany, and to a marginal degree also Bre­
men, Pais Vasco and Norte, may lose some sea 
traffic to the Tunnel, but these losses are ex­
pected to be very small. 

One further dimension of the Tunnel concerns its 
impacts on intermodal competition. As the Tunnel 
is primarily a rail tunnel, it is hoped that it will, in 
conjunction with further improvements of the 
European rail system, contribute to reinforcing the 
position of rail transport as the environmentally 
least-harmful mode of transport, especially to 
bringing some goods transport back from road to 
rail. However, the Tunnel also competes with mar­
itime and air transport. In addition, the Tunnel not 
only induces modal shifts but also creates new 
traffic that otherwise would not occur. 

The Tunnel and intermodal competition 
Most of the future traffic going through the Tunnel 
will be pulled away from the ferries. Through-
trains will carry the former boat-train passengers, 
while the Eurotunnel shuttles will carry cars and 
lorries which formerly used the ro-ro ferries. Only if 
attractive high-speed rail connections are imple­
mented on either end of the Tunnel can a signifi­
cant shift of passengers from road to rail be 
expected. Similarly, a shift of freight transport from 
road to rail depends on through-freight trains. So 
for Kent and Nord-Pas-de-Calais a substantial 
modal shift from road to rail through the Tunnel 
cannot be expected in the short run. In West-
Vlaanderen and Zeeland Tunnel-bound traffic will 
be road traffic. For longer trips, the Tunnel might 
draw passengers and freight from sea or air trans­
port. From Bremen, Brittany, Scotland, Ireland, 
Pais Vasco and Norte, the land route to the Tun­
nel may in some cases become preferable to the 
direct sea route, but in each case there are many 
pros and cons, so the outcome will not be uni­
form. Only very efficient high-speed trains through 
the Tunnel could draw passengers away from 
current flights between Scotland or Ireland and 
the Continent and between Cologne, Bremen or 
Piemonte and London, and even that is only 
expected for non-business trips. 

Tunnel-generated traffic 
Where a trip through the Tunnel is significantly 
faster and/or less expensive than existing trans-
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port alternatives, new traffic is likely to occur. Inter­
national commuting between Kent and Nord-Pas-
de-Calais will become feasible if not common­
place. Weekend trips from Cologne to London, 
now only possible by plane, will be much more 
convenient and possibly cheaper by high-speed 
train. The number of business trips between Lon­
don and Brussels and Paris is likely to grow sub­
stantially. However, all these effects are dependent 
on the implementation of the high-speed rail con­
nections, including those on the British end. 
Freight transport through the Tunnel is expected to 
grow significantly. However, it is difficult to assess 
how much of this growth will be attributed to the 
Tunnel, which will only be one element in the future 
European transport system under the auspices of 
the single European market. 

4.3.3. Impacts on regional development 

Evaluating the Tunnel's impact on economic 
activity needs to distinguish short-term effects, 
which are linked to infrastructure and equipment 
construction, and medium/long-term effects 
which will be felt through closer and more rapid 
communication in Europe. The former benefit 
mainly Kent and Nord-Pas-de-Calais. The latter 
concern most of the Community regions accord­
ing to their access to new networks and, through 
them, to the Tunnel. 

Therefore, after the Tunnel opening, the further 
the regions are from it, the greater their reliance 
on the TGV and enhanced land links, rather than 
on the Tunnel itself. This means, for instance, that 
Scotland and Ireland could become increasingly 
marginalized if Scotland-Ireland's road and rail 
links with south-eastern England are not im­
proved. Even Piemonte might lose part of its 
somewhat privileged position at the intersection 
of the Blue Banana and the sunbelt if links across 
the Alps are not improved. On the contrary, the 
economy could be revitalized (expanding markets 
and installation of new firms) if new infrastructures 
provide better access to these regions. 

(a) New markets, new firms and 
the labour market 

One initial impact has already been felt through 
the construction of the Tunnel and its two termi­
nals in Kent and in Nord-Pas-de-Calais. It is 
expected that new international firms would find it 
convenient to locate themselves not too far from 
the Tunnel and several regions are marketing their 
available office and industrial land in anticipation 

of that prospect. Further effects are expected in 
terms of access of regional economies to new 
markets. But employment provisions remain 
uncertain. 

Short-term impacts 
Construction of the Tunnel and related infrastruc­
tures has provided work on both sides of the 
Channel. On the Kent side, although the largest 
contingent among the 8 000 construction work­
ers comes from Ireland (about 3 000), larger num­
bers are local than were originally believed likely. 

Nord-Pas-de-Calais has derived a more direct 
benefit from works which created 5 114 jobs, 
including around 4 000 within TML and over 
1 000 subcontractors on the Tunnel and terminal 
sites. Over 90% of these jobs were filled by work­
ers from the Nord-Pas-de-Calais (87% managers 
and foremen). The estimation of the economic 
impact of the Tunnel construction is expressed by 
two figures: 1 000 NPC firms have been associat­
ed to it, with a financial flow of around FF 5 billion. 

In Hainaut, some 30 sets of shuttle coaches will 
initially be built with BN participation. Next, the 
TGV will be built on its own site. Taking into 
account the location, it should mobilize the major­
ity of Hainaut businesses (cement, civil engineer­
ing, quarries, steel, electricity, etc.). The Belgians 
will also participate considerably in the building of 
TGV coaches. 

In regions with shipbuilding activities, like Bremen, 
a short-term positive impact can be expected due 
to the current demand for refurbishing ferries, as 
an anticipated response to the Tunnel challenge. 

Other regions benefit from the Tunnel construc­
tion through contracts or subcontracts (like Hai­
naut) or through the provision of manpower (as 
Ireland). Such indirect impacts might even be felt 
in Piemonte, in terms of new markets for the 
mechanical industry. Since the TGV is not expect­
ed to be operational either in the UK or in Italy, 
FIAT is pushing the Italian technology of the 'pen­
dolino'; this high-speed system, already running 
between Milan and Rome, could provide for 
speeds of 200 to 250 km/h between London and 
the Tunnel (although the issue is not only speed 
but also capacity), and on Italian cross-border 
sections. The prospect of cooperation between 
FIAT and CGE Alsthom (the constructor of the 
French TGV) in rail projects must obviously be jus­
tified in studies which will soon be carried out on 
the Italian side, and in inter-State and partnership 
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agreements. If positive, the results of such studies 
are expected to introduce new developments for 
transport material manufacturing in Piemonte. 

New markets 
The regions closest to the Tunnel obviously hope 
to benefit from the location of new firms or poten­
tially mobile ones because of their better access to 
other markets. In competing with each other, Kent 
mainly relies on the proximity of London and low 
labour costs, and Nord-Pas-de-Calais on land 
availability and major development programmes. 

West-Vlaanderen economic actors, especially in 
the south, hope to benefit from the assumed pos­
itive impact of the Tunnel on the Lille agglomera­
tion, through their close economic ties. 

The same kind of impact on the Zeeland economy 
may follow from the growth the Tunnel may stimu­
late in northern France and Belgium whose mar­
kets are much more important for Zeeland than 
the British market. If there are investments in 
those regions, they will also have positive reper­
cussions in Zeeland. In other words, if northern 
France and Belgium benefit from the Channel 
Tunnel, so will Zeeland. Nevertheless, the Channel 
Tunnel also provides Zeeland with opportunities to 
explore new markets in Britain. This is particularly 
the case for cross-border-oriented firms in 
Zeeuwsch-Vlaanderen. It also concerns agricul­
tural products that may be more largely exported 
to the London metropolitan region, if the Tunnel 
system guarantees reliable timetables. 

The enhanced strategic location of Cologne within 
Europe in the future opens up new economic 
opportunities. With downtown-to-downtown trains 
between Cologne, London and Paris, one-day 
business trips will become much easier and this 
will help to intensify international business con­
tacts, mainly in the major activities that already 
have an international context, like fairs and the 
media, and also in insurance and the universities. 
In general, high-level service industries and firms 
producing and exporting high-value goods should 
be able to explore new markets. 

In Bremen, exploring of new markets is not ex­
pected. If at all, there may be a slight negative 
impact on the shipbuilding industry if Channel fer­
ries orders go down in the wake of the Channel 
Tunnel, which seems far from certain. 

Ireland will be the only Member State within the 
EC without a land link. This is a serious disadvan­

tage for Irish exporters who need to be able to 
compete with their European counterparts. Brit­
ain is Ireland's top export market, with 29.2% of 
total export value in 1988. With the opening of 
the Tunnel, Irish exporters will face increased 
competition from French firms who will be able to 
transport their goods through the Tunnel at much 
lower costs. Similarly, British exporters will have 
an advantage in the markets of northern Europe. 

Employment and firms 
The negative repercussions on employment in 
each region will only be felt where maritime traffic 
is directly challenged by the Tunnel, and to a 
lesser extent in terms of distance from the Tunnel, 
i.e. more in Kent, Nord-Pas-de-Calais, West-
Vlaanderen and Zeeland than in Brittany. For the 
rest, the Tunnel may reinforce new job trends and 
attract new business, particularly among regions 
relatively close to the Tunnel. Firms' ability to relo­
cate is likely to increase. 

In Kent, there is enthusiasm for a linear develop­
ment along the southern side of the Thames estu­
ary, where most of Kent's unemployment is situ­
ated, especially after the government has chosen 
a northern rail route from Folkestone to London. 
In all, 37% of the expected 30 000 new jobs for 
the next decade should be in manufacturing, ser­
vices and distribution, as indirect consequences 
of the Tunnel and related infrastructures. Kent 
does not anticipate much increase in trade either 
with the rest of the UK or with Europe. Easy 
access to the Continent has always been a fea­
ture of Kent: those firms that have located there 
to take advantage of easy access will have 
already done so, and the relatively minor improve­
ment resulting from the shuttle is not expected to 
make much difference. 

Nord-Pas-de-Calais will have new jobs in Calais 
which could compensate for job losses in the 
ferry industry: customs officers and maintenance 
workers in the Tunnel and terminal and service 
jobs in a variety of tourist and trade develop­
ments. New jobs are also expected in the tourist 
industry along the coast, as well as the high-level 
service projects of Euralille and Euroteleport in 
metropolitan Lille. The main question is how much 
of the current unemployment will be compen­
sated by this job creation. However, no one is 
able to give a clear answer because the various 
support projects have not yet been definitively 
sized. In this sense, local strategies still depend 
on investment and installation decisions outside 
of the region. Regional officials involved in the 

78 The regional impact of the Channel Tunnel throughout the Community 



economie thrust are basing their efforts on the 
Tunnel to raise Nord-Pas-de-Calais' value in the 
London orbit, which is the target of the Japanese 
and Americans. 

No major effect of the Channel Tunnel on the 
labour market is expected in West-Vlaanderen, 
with the exception of the Ostend port, and partic­
ularly the State-run ferry operator RMT. There are 
today about 1 800 people working for RMT: 1 300 
in sea-transport-related fields and 500 in the 
catering sector. As a reaction to the Channel Tun­
nel, RMT has to rationalize to reduce costs. This 
may have a strong impact on the number of jobs. 
The region will be included in the triangle of the 
active economic centres made up of Lille, Calais 
and Zeebrugge. This may attract investment by 
foreign firms. In particular, distribution or trans­
port-related firms, as well as subcontracting firms 
or subsidiaries, may settle in. This may be a con­
jugated process in connection with the future 
development of Nord-Pas-de-Calais. 

In Hainaut, cooperation between British, Belgian 
and French businesses on Tunnel construction 
has formed 'lasting synergistic relationships'. 
This led to the formation of the 'Eurosynergy net­
work', which includes European businesses par­
ticipating in European and worldwide markets. 

In Zeeland, the Channel Tunnel is not likely to 
bring new activities by itself. But with the WOV 
and an upgraded through-route, the region would 
have excellent road connections with the major 
north-west European cities, to be added to other 
locational advantages: two deep-sea ports, 
industrial land, environmental and recreational 
qualities. Transport industries and technology-
based firms may be the most interested. There 
might also be spillover effect, with firms leaving 
Rotterdam and Antwerp to settle in Zeeland. 

Cologne hopes to benefit from its enhanced stra­
tegic position in Europe: the Channel Tunnel, 
together with the high-speed rail link, offers the 
opportunity to establish a business in Cologne, 
that may have been located in southern England. 
But the other way round is also possible. So, the 
location elasticity will increase on a European 
scale for a certain group of firms with interna­
tional operations, because the access to markets 
and business partners will be much easier from 
locations further away. 

Outside the central area, some regions fear to be 
left out of this increasing elasticity. 

Bremen, not being integrated in the new Euro­
pean transport network, fears being left out in the 
competition to attract new firms and investment 
capital. 

In Scotland, regional authorities consider that one 
of the region's main competitors in attempting to 
attract inward investment is Ireland where there is 
also an abundant and available labour supply. 

There is a fear that Ireland will become less attrac­
tive for international firms to locate once the Tun­
nel opens. Ireland has always competed with 
Scotland and Wales in attracting these firms and 
until now could offer as good or better incentives. 
When the Tunnel opens Scotland and Wales 
could be seen as connected to Europe and a lot 
more accessible, putting Ireland at a disadvan­
tage. 

(b) Transport industries 

The study enabled us to review certain initial 
hypotheses, particularly concerning Tunnel im­
pact on port operations (see also Chapter 5, 
Subsection 5.3.2). 

It may be expected that the Tunnel competition 
will have two kinds of impacts on port activities: a 
direct impact on turnover by diverting part of the 
passenger and freight traffic; and an indirect 
impact on employment by compelling ferry and 
port companies to focus their activities on the 
most competitive ones and obtain new efficiency 
gains, that will result in reducing the manpower. 

The hypothesis of a marginal effect on north Kent 
ports can be confirmed up to a point. Most 
observers do not expect any significant loss of 
trade in north Kent ports. In addition to freight ser­
vices, it is expected that the Olau Line service 
from Sheerness to Vlissingen in Zeeland will not 
suffer. The Sally Line from Ramsgate to Dunkirk in 
Nord-Pas-de-Calais is a bit more problematical, 
and Folkestone on the south coast is unlikely to 
survive. Dover is, of course, the critical element. 
P&O and Stena Sealink are the major passenger 
and combined carriers; both are investing in larg­
er vessels and clearly plan to compete. The 
Dover Harbour Board is also investing in the 
future. Despite all this commercial activity, Dover 
is still expected to lose jobs. 

Of the three Nord-Pas-de-Calais ports, Calais 
should derive the greatest benefit from the Tunnel, 
not only directly, but also because maritime pas-

Regional analyses 79 



senger traffic should continue at least at its 
present level. Dunkirk could accommodate some 
of the increase in Channel freight traffic. Boulogne 
is likely to lose most of its passenger traffic, 
although it could be the landing point for British 
tourists attracted by projected development on 
the Côte d'Opale. Over the longer term, it could 
take advantage of the A16 coastal motorway. 

In West-Vlaanderen, it was originally assumed 
that the most obvious and probably most serious 
impacts for West-Vlaanderen would affect Ostend 
and Zeebrugge. According to regional experts, 
this initial assessment is only true for Ostend, not 
for Zeebrugge. Whereas Ostend depends heavily 
on its function as a transit port to Dover, the port 
of Zeebrugge has more diversified destinations in 
the UK, particularly to mid and north England. In 
addition, Zeebrugge will increasingly become 'a 
normal' deep seaport rather than only a ro-ro port 
to the UK. 

Port activities in Zeeland will not be affected by the 
Channel Tunnel, as there will be no serious impacts 
on the ferry line Vlissingen-Sheerness and besides 
this, the ports are primarily handling bulk goods. 

In Bremen, the initial assumption is that regional 
specialization combined with advanced logistics, 
plus the increased demand created by a growing 
German economy, will more than offset any losses 
of the transport and port industry in Bremen. The 
advanced logistics and other port services such 
as 'value-added service' are the main assets of 
the Bremen ports. For example, firms are increas­
ingly relocating their product assembly and finish­
ing, as well as stock, in the port area. With these 
assembly and handling functions, partly on an 
international scale, the Bremen port becomes a 
part of the production process. 

In Brittany, Roscoff and St Malo might suffer from 
a possible rerouteing of Channel traffic towards 
the more easterly (but neighbouring) ports such 
as Cherbourg and Caen, and eventually towards 
central Channel ports such as Le Havre. 

In Ireland, ports with direct lines to the Continent 
will be challenged by the Tunnel. As industry is 
demanding an efficient transport system to and 
from its European markets, it is putting pressure 
on the transport industries to improve service, 
and that could be the main impact of the Tunnel. 

Pais Vasco is not expecting short-term effects. In 
the year 2 000, however, negative impacts might 

begin to affect port activities, with reduced traffic 
to and from the UK because of train competition. 
But this will only affect some segments of traffic 
(e.g. cars and items from the Mediterranean 
regions). Besides, given the long time span envi­
sioned for this effect to take place, trade patterns 
may have changed dramatically by then. 

Norte considers itself too far from the Channel for 
its port of Leixões, although inefficient, to be 
affected by competition from the Tunnel. 

In some regions, the impact of the Tunnel and 
related transport infrastructures is likely to be felt 
on other sectors of the transport industries. 

In Nord-Pas-de-Calais, road and combined 
rail/road transport will probably increase and 
other multimodal platforms are being considered 
or have been decided on. In addition, the region 
will be serviced by the TGV network with main 
stops at Calais, Arras and Lille where there will 
also be road/rail platforms. 

In Hainaut, the LAR platform will handle most 
road freight traffic coming from the Tunnel by the 
A1 and going to Antwerp, Gent or Rotterdam. 

In general, road transport deregulation is consid­
ered likely to harm small carriers and to concen­
trate power in the hands of large international 
firms. But in the UK regions, deregulation should 
not bring any major benefits, since road transport 
is already deregulated, relative to the rest of 
Europe. 

(c) Tourist industry 

As for the extension of economic markets, the 
regions with the greatest expectations of an 
impact on tourism are in the Blue Banana, as well 
as Ireland and Scotland. 

Kent and Nord-Pas-de-Calais have already 
experienced growing flows of visitors to terminal 
sites (500 000/year on the French side and even 
more on the British side). They are preparing for a 
1993 tourist boom, Kent counting on a 70-million 
person market (within a day's drive of Kent), and 
Nord-Pas-de-Calais on 90 million. Kent attracts 
large numbers of tourists from continental 
Europe and expects that the shuttle will encour­
age more, rejecting the assumption that it will be 
a mere transit zone on the way to London. At the 
same time, there is a fear that the very efficiency 
and structure of the new infrastructure will take 
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inbound visitors through Kent and towards Ash-
ford, west Kent, London and beyond. In the 
other direction, the shuttle services will probably 
reduce the amount of time spent in Kent by Con­
tinent-bound passengers, striking a blow to the 
tourist industry in east Kent. Even worse, exist­
ing tourism might be seduced away to the new 
leisure developments in Europe. Apart from plac­
es like Eurodisney, the terminal facilities on the 
French side are likely to be far more extensive 
than those in Kent. Passengers travelling from 
the UK are far more likely to interrupt their trips in 
France than in Kent. 

West-Vlaanderen sees itself as a possible desti­
nation for a new flow of short holidays from the 
UK. So far, British tourists have been underrepre-
sented in Flanders' sea resorts, because of a lack 
of marketing for Belgian tourism in the UK. The 
Tunnel will provide an opportunity for more spon­
taneous trips and will attract more of the British 
market, although the increase is anticipated to be 
modest. This may be a welcome boost for the 
seaside resorts, which have been dominated by 
Belgian visitors, but it would be a mixed blessing 
for Brugge which is already suffering from over­
exposure to tourists. 

Hainaut also hopes that the Tunnel and TGV will 
encourage British tourism. 

British tourists in the Netherlands prefer to go to 
Amsterdam and not to regions like Zeeland. But 
they may be attracted to travel to Zeeland by an 
easier access due to the WOV. However, the 
number of British tourists in Zeeland should 
remain low. They seem to have had a rather 
unpopular image in recent years: 'little money', 
'beer' and 'troublemakers' are the keywords. In 
addition, if one considers the already congested 
summer recreation facilities and also the envi­
ronmental capacity, the question is whether 
there is a need for even more tourists in Zee-
land. 

Cologne will also expand its tourist business 
attracting even more visitors from the Nether­
lands, Belgium and the British Isles who will be 
brought much closer. Just as the weekend trip 
from Cologne to London will become convenient 
and affordable, so will the weekend trip to the 
museums in Cologne for the British tourists. As 
the accessibility of Cologne for short vacations 
will increase through the new high-speed rail con­
nections, the city will be more integrated into city 
tourism than it is today. 

The English are showing an increasing interest in 
the Continent, and Brittany is a target: mainly 
buying holiday homes, but also an increase in 
English tourists. 

Scotland is counting on possible generation of 
new Channel tourist traffic due to the Tunnel. 
How realistic these expectations are is question­
able. Indeed surely distance and transport facil­
ities are not the unique determining factors and 
Scotland will remain an attractive destination both 
for continental and UK tourists. However, while 
the Tunnel might encourage increased numbers 
of continental Europeans to visit the UK, Scotland 
may be disadvantaged by its relatively poor 
access, since a through-TGV access seems quite 
unlikely for the predictable future. At the same 
time, it is possible that the Scottish tourist indus­
try could suffer, over the short term at least, sub­
sequently to the opening of the Channel Tunnel, 
as English holiday-makers (90% of tourists in 
Scotland) could make use of the improved links 
with the European mainland rather than visiting 
Scotland. The opening of Eurodisney, among 
other factors, could increase the tendency, partic­
ularly for tourists from south-east England, to holi­
day abroad rather than venturing north to Scot­
land, in the short term. 

In Ireland, tourism is a major economic asset 
responsible for about 69 000 jobs. But there is a 
fear that Ireland will be the only country relying 
on air and sea transport. The elimination of air­
port and on-board duty-free sales should 
increase air and ferry ticket prices; that might 
prevent continental visitors from going to Ireland. 
The Tunnel will also provide easier access for 
continental tourists to Scotland and Wales which 
offer similar holidays to those in Ireland. In order 
for Ireland not to lose part of its market share to 
these regions, it must put extra effort into mar­
keting the attractions of Ireland. The services 
and capacities of direct routes from mainland 
Europe must be improved to provide direct 
access to Ireland. 

Pais Vasco is not expecting any increased tourism 
from the UK, even though travel time is substan­
tially reduced by the Tunnel (even before changes 
in the Basque rail system are introduced), British 
tourist demand is centred on Mediterranean 
beaches and thus no increase in the number of 
visitors is expected (at least, not from just the Tun­
nel). Business travellers will continue to use 
planes to Bilbao, which are not expected to suffer 
from increased train competition. 
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In Norte, the Tunnel is not regarded as being able 
to influence the tourism between the region and 
the UK; it simply might divert visitors from air to rail 
or road travel. 

(d) Land and housing demand and prices 

protection groups, less organized than in Kent, 
have not imposed the same constraints on Euro­
tunnel as in England. However, they worry about 
the situation and question the Eurotunnel impact 
studies, being sceptical about restoration of the 
area. 

In Kent, if Ashford is the only town to have fast 
direct services to London, land and housing 
prices may increase by 6 to 10%, depending on 
the amount of land released for development. 

Land and houses are cheaper on the continental 
bank of the Channel. Thus, it is not surprising to 
see the first stages of inflation based on a growing 
demand and a tendency toward higher prices. 

So far British demand is primarily oriented to­
wards holiday homes on the French coast in 
Nord-Pas-de-Calais and further south in Brittany. 
But land planners and economic development 
officers in Nord-Pas-de-Calais are waiting for an 
increase in British demand for office and plant 
space. They assume that demand could be par­
ticularly focused on Lille. In this case, we would 
see developments in the Belgian market, which is 
at the present time better on the Walloon side of 
northern metropolitan Lille, in Hainaut (at Tournai) 
or on the West-Vlaanderen coast. This phenome­
non should not affect Zeeland, where real estate 
and land are already more expensive than in Bel­
gium and France. 

(e) Environment 

Local environmental protests have been serious in 
Kent where the main damage has been the loss of 
land to the Tunnel, the dumping of sub-sea spoil 
at the foot of Shakespeare cliff, and the reduction 
of seaweeds. However, the Tunnel is now a fact 
and that has diminished the level of protest. Ben­
efits are expected from an anticipated transfer of 
traffic from road to rail. There remains a conflict 
between British Rail and Kent County Council on 
the maximum level of noise that can be permitted. 
Building the new high-speed railway line mostly in 
tunnel would lead to enormous costs. Solutions 
could be sought through vertical alignment. Kent 
County Council have been attempting to convince 
BR that they need to adjust the vertical alignment 
to minimize environmental damage. 

West-Vlaanderen, being close to the Tunnel, is 
likely to suffer some indirect negative impacts on 
the environment, such as the effects on nature 
and open space by the coastal motorway going 
to Calais. Another indirect impact consists of the 
increase in traffic volume expected, with all the 
negative effects of noise, pollution and ecological 
damage. 

The main consequence that the Tunnel will have 
on the environment is that the related TGV lines 
are foreseen as likely to cut the country in half. 

In Zeeland, environmental questions are raised by 
the WOV project and by the possible upgrading of 
the north-south route from Randstad to Belgium. 
More pollution, more noise and ecological dam­
age would be the consequences; negative 
impacts on the foreshores, which are important 
feeding places for all sorts of waterfowl, are 
feared by environmental groups strongly opposed 
to the WOV. 

Interpretation 

Two zones may be distinguished: one including 
the central area as well as Ireland and Scotland, 
where strong effects are expected, and the other, 
peripheral, including Bremen, Brittany, Piemonte, 
Pais Vasco and Norte, less subject to possible 
impacts of the Tunnel (see Figure 4.15). 

Explaining variables are classified into general and 
specific variables and they will be examined fol­
lowing the main distinction in two zones, but also 
within each of them. 

General variables 
The improvement of transport infrastructures may 
end up accelerating goods and passenger flows 
in the whole central area. Then, the Tunnel impact 
will vary according to the various regions' capac­
ity to capture part of these flows. This capacity 
has to do with: 

In Nord-Pas-de-Calais, construction of the Tunnel 
is raising ecological problems which, apart from 
noise and dust affecting those living nearby, are 
mainly related to excavation and backfill. Nature 

(i) transport logistics and services to firms; 

(ii) tourism, accommodation, land and housing 
markets, natural and cultural environment. 

82 The regional impact of the Channel Tunnel throughout the Community 



Figure 4.15. Impacts on regional development expected by regional actors 
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Table 4.11. Impacts on regional development 

Regions 

Kent 

Nord-Pas-de-Calais 

West-
Vlaanderen 

Hainaut 

Zeeland 

Cologne 

Bremen 

Brittany 

Piemonte 

Scotland 

Ireland 

Pais Vasco 

Norte 

Expected impacts 

No great change expected since the Tunnel is viewed as not making a big 
difference in access to the Continent, which was already easy, but being between 
London and the Tunnel might result in failure to attract new firms and tourism. 
Environmental benefit from an expected shift from road to rail. 

The region may become more attractive for European firms. For Asian 
or American companies, it may be a second choice since it is now closer to 
London. Tourism is expected to be more important. Land and housing prices 
up. 

Increasing attractiveness of the Lille-Calais-Zeebrugge triangle for distribution 
and transport-related or subcontracting firms and subsidiaries. Kortrijk would 
like to benefit from the impact on Lille. Ostend should be more affected than 
Zeebrugge. The region becomes a new destination for British short holidays. 

No feeling of a direct relationship between the Tunnel and installation of new 
firms. Looking for new markets and tourists through Lille. 

Locational advantages (two deep-sea ports, road connections, enough industrial 
land, quality of the environment) for transport industries and technology-based 
firms. With the WOV project and an upgraded north-south route, the region 
might attract more business and tourists, but there is not a general will to build 
this infrastructure which would be harmful for the environment. 

If location decisions are partly based on Cologne's position within the new transport 
networks, Cologne will certainly benefit, particularly high-level service industry and 
high-value goods producing firms. Cologne will also expand its tourist business, 
especially in the field of short holidays. 

Only marginal impacts are expected. Maybe a slight negative effect on the 
shipbuilding industry if Channel ferries suffer from Tunnel competition. 

Channel crossing from Roscoff and St Malo should not be much affected. 
Increasing British demand on land and secondary housing. 

No direct impact expected, but possible impacts on industry through high-speed 
rail connections: hope to sell the Italian technology. 

Competition from south-east England for continental markets (trade, industry and 
tourism). Competition from Ireland — attracting new firms (similar assets). 

Competition from European traders on south-east England markets. Competition 
from Scotland and Wales/international firms. Fear that VAT on air and sea tickets 
and the abolition of duty-free sales might deter continental tourists from coming to 
Ireland. 

No impact expected. 

No impact expected but the opening of the Tunnel will coincide with industrial 
modernization and the need for better links with the rest of Europe. 
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The variables responsible for variations of the 
impacts through the core regions are: 

(i) the main features of their economic activities: 
Kent being a residential and recreational area, 
neither major industrial firms nor international 
banks are likely to settle there as they would 
rather be in London; 

(ii) the internal capacities to transform the re­
gion's economy: they may be weak as in Hai­
naut or high as in Nord-Pas-de-Calais; 

(iii) the type of gaps to be filled: they may be 
political, like the debate on whether Zeeland 
should be crossed by a high-speed road 
over the Westerschelde, or economic: lack 
of jobs in Nord-Pas-de-Calais or lack of 
housing in Cologne; 

(iv) how the tunnel fits into their economy: Nord-
Pas-de-Calais has long been a transit and 
trade region and in the future, the Tunnel ter­
minal as well as the TGV stations in Calais, 
Arras and Lille may strengthen this function; 

(v) how important the access either to the Conti­
nent or to the UK and Ireland is: it is vital for 
Scotland and Ireland for example. 

Specific variables 
Following sectors, two main variables have to be 
taken into account: 

(i) economic specificity: the main impacts on the 
economic development will be felt in the mari­
time regions where ports and ferry companies 
will have to face new competition in cross-
Channel traffic; 

(ii) links with the Tunnel: some regions have been 
qualified 'at a hub' and others 'along a pipe'; 
the former are expecting greater effects on 
firms' attraction, even though they lie further 
away from the Tunnel than others (Cologne as 
compared to Hainaut). 

Sectorial effects 
(i) Increased elasticity in access to markets and 

firms' location: shorter transport times allow a 
more open economic structure of the whole 
area; thus new rivalries may occur and the var­
ious regions will probably try to improve their 
opportunities on the grounds of their own 
assets; the meaningful variable is the above-
mentioned internal capacity of transforming 
the economic system. 

(ii) Tourism will be enhanced but the Tunnel might 
have contradictory effects, bringing in new vis­
itors but pulling away others. Success in 
developing tourism will rely upon new regional 
policies but also on EC decisions that may 
have an impact on air and ferry ticket fares. 

(iii) There will be a general readjustment of land 
and housing prices within the core area. 

(iv) Environmental considerations will be mediated 
by the economic and financial benefits ex­
pected from the Tunnel; the lower the benefits, 
the lesser the acceptance of ecological dam­
age. 

To conclude, there will be a major discrimination 
between regions simply waiting for good or bad 
effects and regions trying to enhance the positive 
effects the Tunnel may have on their development. 
The distinction between these two categories is to 
be found in a compound variable made up of geo­
graphical situation and strategic capacity. 

4.3.4. Impacts on the intra- and interregional 
balance 

These effects, as identified and analysed in the 
preceding chapters, might be described as abso­
lute effects in that they directly affect the region by 
directly or indirectly modifying certain aspects of 
its infrastructure or its economy. But we must also 
take into account relative or differential effects 
which can only be assessed by comparing the 
degree of change and the development of several 
regions. Thus an area unaffected by the Tunnel in 
absolute terms might be disadvantaged because 
other areas will benefit. 

These differential effects are partly independent 
from the distance to the Tunnel, the main factors 
being access to the Tunnel and, more generally, 
connection with the new European high-speed 
network. The Tunnel is not only operating as a 
part of this network giving it more effectiveness, 
but it also considerably extends the network's 
economic dimension by uniting the UK and conti­
nental parts. Thus it strongly contributes to rein­
forcing the integration and efficiency of the best-
connected areas compared with the peripheral 
ones. As a relative concept, peripherality can be 
perceived at all geographical levels. Within a 
region, a non-connected area will become periph­
eral and the remotest Community regions are 
fearing an increased peripherality. Therefore, rela­
tive impacts may affect the intraregional balance 
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between different areas within a region as well as 
the interregional balance, that is the comparative 
competitiveness of the whole Community regions. 

Regional actors are not everywhere fully aware of 
the challenges due to intra- and interregional bal­
ance changes. Particularly, the Tunnel's remote­
ness may, in some cases, affect their perception, 
leading them to think that there is nothing, either 
good or bad, to expect from it. 

In modifying the advantages enjoyed by the 
regions in economic competition, whether posi­
tively or negatively, the reinforcement and redirec­
tion of the central system of transport and ex­
change will definitely have an influence on intra-
and interregional disparities, and therefore on 
inter- and intraregional competitiveness. 

(a) Impact on intraregional balances 

We might anticipate that the Tunnel will have differ­
ent effects on specific areas within a given region. 

In Kent for example, aside from the fact that the 
Channel ports will certainly be more affected than 
the Thames estuary ones, there is a risk for the 
central part of the region of becoming a pipe 
between London and the Channel. 

In eastern Nord-Pas-de-Calais, the depressed 
Hainaut and Cambrésis should not benefit from 
the Tunnel at all, thus their peripherality should be 
increased. 

On the contrary, in West-Vlaanderen, an area still 
lagging behind like the Westhoek, could improve 
through its cross-border location and intraregional 
disparities could thus partly decline. 

Hainaut could well go across an inversion of a long-
established balance where the more developed 
part was the Mons-Charleroi area and this relies 
more on the TGV line than on the Tunnel itself. 

In Zeeland, the effect of the Tunnel on the intra­
regional balance is likely to be somewhat distort­
ed by the WOV: it is locally assumed that without 
the WOV, the Channel Tunnel will reinforce the 
division of Zeeland, and that with it, the Tunnel 
may contribute to stimulating a southward orien­
tation of northern Zeeland, linking more closely 
the two parts of the region. 

It is more surprising to observe such differences in 
the more remote regions, where they appear in 
only a few. 

The fear that Scotland will become more peri­
pheral in Europe is especially felt in its most 
remote parts, the Borders and Grampian Regi­
ons; the former lacks rail and road linkage to the 
Tunnel; the latter sees as more important than the 
opening of the Tunnel itself the need for efficient 
and reasonably costed links to mainland Europe 
and a good transport infrastructure connecting it 
to the rest of Scotland and the south of England. 

Without expecting any direct impact from the 
Tunnel, Norte is looking for an improvement of 
road and rail links with Europe, and anticipates 
new development in the least-developed inland 
areas through better accesses allowing for tour­
ist flows and for decongestion of the main indus­
trial zones. 

Findings 

Table 4.12. presents a general view of our obser­
vations. 

The issues mentioned for each region reflect 
major regional concerns as identified in the mono­
graphs. These monographs are of course much 
more detailed. The tables show only the major 
points and in this form present a highly contrasted 
picture of the effects anticipated, hoped for or 
feared by each region. 

These regions differ greatly in size, with surface 
area on a scale of 1 to 195 and population on a 
scale of 1 to 6.68. Their distance from the Tunnel 
varies from immediate proximity to almost 2 000 
km. Prudent interpretation of the data presented 
in the table is therefore essential. 

Interpretation 

We might begin with a more detailed description 
of the variables which in our opinion explain 
these differences of impact on the regional areas. 

Variables 
The impact of the profound changes in the Euro­
pean transport system on different areas within 
the regions will differ depending on the economic 
and geographical position of the regions. We 
might identify a few variables that help explain 
why the Tunnel will not have the same impact on 
different parts of a given region. 

(i) The regions lack uniformity in terms of their 
economic situation. Some areas or towns 
have a level of activity that is manifestly super-
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Table 4.12. Impacts on the intraregional balance 

Region Issues 

Kent The Channel ports will be more heavily affected than Thames estuary ports. Folke­
stone will be more strongly affected than Dover and Ramsgate. Concerning BR 
traffic, if the Ashford international passenger station is built, it will have an impact on 
the core of Kent. If not, the impact will be derived from London and will be based on 
a system of service to Kent from London. 

Nord-Pas-de-Calais Metropolitan Lille will have a chance to develop financial, logistic, R&D and art 
functions. Being opened up by road infrastructures, the coastal area may have the 
opportunity to modernize. Artois and the former mining area may decide their own 
development based on metropolitan Lille. Hainaut and Cambrésis remain outside of 
the range of the Tunnel and TGV effect. 

West-Vlaanderen The two port cities of Zeebrugge and Ostend may experience increasingly divergent 
development: positive for the former, negative for the latter. Kortrljk's future seems 
quite secure, connected to metropolitan Lille. 

Hainaut The economic environment and Infrastructure combine to favour a shift of the region's 
economic focus towards the west. Western Hainaut (Mouscron and Tournai) may 
benefit from the development of Lille and Kortrijk. In the eastern part, Charleroi needs 
to be more closely linked to Brussels. Mons' future is more problematic. 

Zeeland If there is a fixed link across the Westerschelde (WOV), the impact should be similar 
throughout the whole region. If there is no WOV, the Tunnel will reinforce the regional 
separation and strengthen the spatial differentiation: new opportunities for the already 
southward-oriented Zeeuwsch-Vlaanderen, but not for mid and north Zeeland. 

Cologne No foreseeable effect on intraregional balances, as the whole region will benefit along 
with the city of Cologne. 

Bremen No foreseeable effect on intraregional balances. 

Brittany Nobody is expecting or fearing any strong impact. Maybe the Channel ports could 
suffer slightly, while TGV-served areas may benefit. 

Piemonte No foreseeable effect on intraregional balances. 

Scotland Glasgow and Strathclyde may derive new opportunities from improved road and 
freight connections. The position of Edinburgh and Lothian seems relatively better for 
tourism and financial services. The situation of Grampian and the Borders should be 
more difficult. 

Ireland Dublin port may gain a larger share, of the freight and passenger market than it has at 
present, and the southern ports may lose out. The western regions Chamber of 
Commerce, fearing that the west of Ireland may become more peripheral, have 
proposed that a study be undertaken to assess the benefits of a road linking all the 
western regions to southern ports, Euroroutes and the Channel Tunnel. 

Pais Vasco The development of the high-speed transport system would be more beneficial to the 
San Sebastian area. Nevertheless, once the Basque Y is built, accessibility to all the 
region is guaranteed. 

Norte It is anticipated that any direct or indirect improvement of transport infrastructure may 
be more beneficial to inland areas of Norte by making them more accessible to 
tourism and more closely linked to Spain and Europe. 

Source: Eurostat (1989). 
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ior or inferior to the regional average, which 
gives them a greater chance of grasping 
opportunities or alternatively a greater vulner­
ability to sweeping changes. 

(ii) Coastal areas have a greater or lesser vulner­
ability to the opening of the Tunnel. Their ports 
are facing the emergence of a new rival and 
the extent of their fear depends on their geo­
graphical position and the type of activity in 
which they are involved. 

(iii) The important factor for inland areas is their 
place in the new transport system and their 
proximity to or remoteness from the major 
nodes of communication. 

Typologies 

Maritime regions 
In these regions, the probable impacts of the Tun­
nel are affected both by the maritime exposure of 
ports and the main direction of trade. Negative 
impacts may also be corrected by appropriate 
policies. 

Kent, Dover, Ramsgate and especially Folkestone, 
which is located on the Channel, are deemed to be 
more vulnerable than the more northern ports: 
Sheerness, Grain, Dartford and Chatham. In Brit­
tany, only ports located on the northern coastline 
(especially St Malo and Roscoff) seem to be con­
cerned. Despite their remoteness, Scottish ports 
look at the question differently depending on their 
eastern or western location. The Tunnel is not 
expected to have any effect at all on the western 
ports, whereas the eastern ports envisage playing a 
part in the freight and passenger transport market 
between the United Kingdom and the Continent. In 
Ireland, the eastern ports, especially Dublin, are 
expected to benefit more from the new situation 
than the southern ports. 

Even if located on the same coast, the ports in a 
given region may differ in terms of direction of 
trade, being diversely concerned by the traffic 
between the Continent and the UK and Ireland. 
This is true for the ports of Nord-Pas-de-Calais. 
Dunkirk does not feel particularly implicated and 
Calais is more concerned than Boulogne: on the 
one hand, one it is going to lose some of its ferry 
traffic but, on the other, it will gain through the 
Tunnel terminal and related activities. In Pais 
Vasco, although Pasajes ships cars to the United 
Kingdom, a greater impact is assessed on that 
port because its relative specialization in high-

value-added goods (e.g. cars) that already come 
by train to the harbour is greater than in Bilbao 
(where there are no car exports or imports). 

Policy choices, too, may affect the Tunnel impact 
on port activities. This is particularly clear in 
West-Vlaanderen where the dynamism of Zee­
brugge seems to protect it from the most harmful 
consequences; this does not appear to be the 
case for Ostend, despite its seeming optimism. 

Blue Banana regions 
Among the regions nourished by the central part 
of the new system of transport, we should identify 
those that are close to a large city and, sub­
sequently to a major node of communication. 

Thus southern and eastern Kent, which are 
already depressed, will not benefit in the same 
way as northern Kent from the new opportunities 
opened up to the regions south of London. In 
Nord-Pas-de-Calais, Lille plays a role similar to 
that of London although on a lesser scale. The 
closer areas (the coast and Artois) hope to gain 
certain advantages, while the more neglected 
(Valenciennes and Cambrésis) want better con­
nections to the network. In West-Vlaanderen, Kor­
trijk is partly dependent on the Lille agglomeration, 
whereas the port cities face more serious compe­
tition from the Tunnel. Hainaut is divided: western 
areas (Mouscron, Tournai) see themselves as 
included in the orbit of Lille; to the east, Charleroi 
wants better connections with Brussels. Zeeland 
is in a slightly different situation: Zeeuwsch-
Vlaanderen is drawn towards the towns and major 
axes of the south, while inland Zeeland is to some 
extent unwilling to abandon its isolation. 

Large and small regions 
In reality, the size of the region has a significant 
effect on the nature of the problem. The dispar­
ities are particularly significant in large regions. 
Thus, allowing for the necessary changes, we find 
the same problems that arise in Kent in the coast­
al area of Nord-Pas-de-Calais, whereas Lille faces 
similar problems to Cologne on a lesser scale. 
Likewise, although there are some similarities in 
the situations of Glasgow and Bremen, the other 
Scottish regions, the Borders and Edinburgh for 
example, are quite different. 

(b) Impact on interregional balances 

Will the opening of the Tunnel modify the position 
of the regions within Europe by significantly modi­
fying the factors of competitiveness? The obser­
vations that emerge from the regional mono-
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graphs are extremely varied and not immediately 
comprehensible. They need to be interpreted. 

Findings 

Table 4.13. below shows the probable impact of 
the Tunnel and the system of transport associated 
with it on the relative position of the regions in 
European interregional competition. 

Interpretation 

Variables 
It appears necessary to take three groups of vari­
ables into account to understand the differences 
in appreciation of the impact on the interregional 
balance: geographical, economic and political 
variables. 

(i) We have taken two geographical variables into 
account. The first is distance from the Tunnel: 
the greater the distance, the smaller the impact 
the Tunnel is expected to have on the region's 
relative competitiveness. However, distance is 
not just a question of kilometres — the quality 
of infrastructures and the continuity or disconti­
nuity of the network are also important factors. 

Position with respect to the Blue Banana, i.e. 
with respect both to the economic heart of 
Europe and the new European transport 
system, is the other geographical variable. 
Hopes and fears vary radically depending on 
whether the region in question is inside or out­
side the Blue Banana. 

The regions closest to the Tunnel and best 
served by it hardly mention the additional 
advantages they will be able to derive from it. 
And it is significant that reinforcing inter­
regional disparities should be felt chiefly in the 
regions located both at an average distance 
from the Tunnel and unsatisfactorily con­
nected to it. 

(ii) Two economic variables have an influence on 
the foreseeable impact on the relative compet­
itiveness of the regions. One is the share of the 
region's external trade likely to be affected by 
the opening of the Tunnel: trade with continen­
tal Europe for Kent, Scotland and Ireland, 
trade with the British Isles for the continental 
regions. We might expect the impact to be 
greater for the first group than for the second. 

The other economic variable is, naturally, the 
region's present competitiveness as measured 

by its economic and demographic importance 
and the productivity of its factors of production. 
The higher it is the less we can expect it to har­
bour fears for the relative position of the region. 

(iii) There are three political variables to be taken 
into account. The first is the choice of develop­
ment priorities, especially the choice between 
quantitative growth, improvement of living con­
ditions and ecological concerns, which modify 
expectations with respect to the Tunnel and 
therefore the way its impacts are perceived. 

The second is the way in which each region 
perceives its environment (hostile or friendly) 
and the nature of the relationship it seeks to 
establish with it (rivalry or cooperation). 

The third is the region's capacity to formulate 
and implement a strategy to promote the 
favourable effects of the Tunnel or compen­
sate for its adverse effects. 

We might note that these variables are not inde­
pendent of each other. Thus the relative competi­
tiveness of each region is not unrelated to its posi­
tion with respect to the Blue Banana; its attitude 
to the others is very probably related to the 
region's relative competitiveness and its strategic 
capacity. 

However, there is no simple explanation for the 
foreseeable development of the interregional bal­
ance. For this reason we present a brief typology 
below, based on observations found in the mono­
graphs. (Figure 4.16. presents the summarized 
expected impact on case-study regions.) 

Typologies 

Dependent regions 
According to the monographs, Scotland and Ire­
land would appear to be the most vulnerable to the 
new factor of competitiveness generated by the 
Tunnel. Is this due to the subjective approach of the 
authors? We do not believe so. Rather we believe 
the reason must be sought in the special state of 
dependence that characterizes both regions. 

The relative importance of trade with continental 
Europe makes them more dependent on the Tun­
nel in the sense that it modifies the relative cost of 
imports and exports. At the same time, their 
remoteness from the Tunnel places them in a 
position of inferiority with respect to closer or 
more easily accessible regions. 
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Table 4.13. Impacts on interregional balances 

Regions Issues 

Kent Situated in south-eastern England, between London and the Tunnel, Kent is in the best 
situation in terms of interregional competitiveness. There is no certainty that Kent would 
like to reap the full economic benefits, because that would imply environmental effects 
and changes in well-being that not all residents are willing to accept. Besides, Kent is 
dependent on additional investment (in infrastructure and industry) it cannot control. 

Nord-Pas-de-Calais The region's position in interregional competition has not been fully gained. While its 
advantages are on the increase, they are not really clear. Its lack of spacial 
uniformity clouds its image. It has difficulty placing its confidence in Lille's leadership, 
without which it will be difficult to carve out its place between London, Paris, Brussels 
and Cologne. A strong metropolitan Lille could, in fact, be a force of attraction to 
neighbouring areas, particularly Hainaut and West-Vlaanderen. In keeping the best 
of the new opportunities, the region faces its lack of independent financial capabil­
ity, that regional public actors try to compensate for by an appropriate policy. 
However, they have to deal with intraregional rivalries. 

West-Vlaanderen Because of its autonomous growth potential, West-Vlaanderen does not seem to fear 
the other regions, particularly Hainaut. Southern West-Vlaanderen (Kortrijk 
and Westhoek) could always turn towards metropolitan Lille, if it succeeds in its 
ambition to become a strategic node. 

Hainaut Hainaut has not yet found its place in the overly recent Walloon Region. Because of 
higher dependence from external decisions, it knows that it is in a weaker position 
than Its Flemish neighbours, but there appears to be no possibility of building allian­
ces. At the present time, it seems to believe that its only salvation is in gathering the 
support of other French-speaking regions: Brussels and Nord-Pas-de-Calais. 

Zeeland This region is facing a choice: either it ignores interregional competition and lets its 
lack of uniformity increase; or it decides to improve its position and necessarily 
accept the fixed link (WOV). 

Cologne Cologne justifiably considers itself well placed among the regions. It is wishing 
for a quick implementation of the high-speed rail links via Brussels to Paris, the 
Channel Tunnel and London, since its main concern is to be connected before 
Frankfurt, its rival city. 

Bremen Bremen may see its position deteriorate in relation to regions in the Blue Banana. 
The competition among North Sea ports is seen as more important than the Tunnel. 
Nevertheless, Bremen fears becoming more peripheral if it is kept away from the 
new European high-speed network. 

Brittany Brittany does not seem to envisage other risks in the additional competition, than the 
(undoubtedly weak) risk that could affect Channel ports. It may suffer, though, from 
the new opportunities given to large metropolitan areas (London, Paris, etc.) which 
will become even more attractive for service industries. 

Piemonte Regional actors do not foresee any impact on interregional balances. However, they 
are strongly concerned by new transalpine links with the economic core of Europe 
and may fear not being connected to the high-speed network. 

Scotland Disparities between north and south may increase within the UK, depending on 
investments in north-south rail links. Its extreme will cause Scotland to suffer more 
than the other regions. It is particularly fearful that all the advantages of a fixed link 
with the Continent will be cornered by south-eastern England. Without a high-speed 
link to London and the Tunnel, Scotland's peripherality will increase. 

Ireland The only real island left after the Tunnel opens, Ireland believes that it will become 
increasingly peripheral in respect to the economic heart of Europe. This is felt to an 
even greater extent because its traditional rivals, Wales and Scotland, are thought to 
be likely to get better connections. 
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Table 4.13. Impacts on interregional balances (continued) 

Regions Issues 

Pais Vasco In absolute terms, the region is not afraid of reaping disadvantages. Other regions, 
nevertheless, particularly those of the Blue Banana, have chances of progressing 
more rapidly. Despite its rather good current autonomy, the Basque economy will 
be affected comparatively by higher rates of investment and growth in other regions 
due to their better integration in the new network. 

Norte All regions in southern Europe will have their external links improved more rapidly 
than Norte. This could worsen Norte's position and reactivate emigration. 

Source: Eurostat (1989). 

Thus, Scotland is disadvantaged compared to 
the southern regions of the United Kingdom and 
especially compared to south-eastern England. It 
fears that tourists will stop there rather than trav­
elling on to the north, that foreign firms seeking a 
local base will prefer the proximity of the conti­
nental market to the traditional advantages of 
Scotland and that, likewise, firms currently lo­
cated in Scotland will begin to ponder the advan­
tages of staying in the region. 

The geographical remoteness of Ireland is aggra­
vated by its insularity, and its competitiveness 
with its traditional rivals, Wales and Scotland, 
could be adversely affected. Its insular position 
further places it in a position of inferiority com­
pared to all the European countries. This would in 
any case seem to be a commonly held opinion. 

Cross-Channel space 
The cross-Channel space constitutes a zone of 
interregional rivalry in which the rules of the game 
are modified by the appearance of the Tunnel. 
Five of our regions belong to this space: three of 
them, Kent, Nord-Pas-de-Calais and West-
Vlaanderen, are more or less preparing them­
selves for this space reshaping; two other regions 
are waiting more passively: Hainaut and Zeeland. 

rather than to any specific advantages of its own. 
Nord-Pas-de-Calais is concerned about its 
capacity to obtain the maximum benefit from its 
nodal position between Paris, London, Brussels 
and Cologne without fully understanding that its 
greatest opportunity lies in the development of 
Lille. West-Vlaanderen is less inclined to ponder 
the matter; it relies on its own dynamism and 
hopes to benefit from the impetus given to its 
environment. The competition is centred on these 
three regions. Should they enter into competition 
against each other or should they opt for a greater 
or lesser degree of cooperation? The question 
has not yet been answered and we might ask 
whether it ever will be completely. 

The opportunities open to the two other regions 
are minor in comparison, although this is due not 
only to their more peripheral position. With the 
exception of a few areas, Hainaut suffers from a 
currently depressed environment and difficulties in 
its relationship with the Flemish provinces; it tends 
to look for support to the closest French-speaking 
regions (Nord-Pas-de-Calais and Brussels). Zee-
land has not yet definitively decided whether it will 
enter into the competition by taking advantage of 
its position in this cross-Channel space or alterna­
tively seek to remain somewhat on the outside. 

These are the regions expected to be most affected 
by the opening of the Tunnel. At stake is the market 
for freight and passenger transport between the UK 
and continental Europe, the implantation of new 
activities in response to new opportunities, tourism 
and finally, the restructuring of this space (road net­
works, infrastructures, towns). 

The opportunities open to each of these three (or 
five) regions are extremely varied and they cannot 
expect to play the same cards. 

Kent is in a relatively favourable position, which 
would appear to be due to its proximity to London 

Central regions and peripheral regions 
The Tunnel redirects and reinforces the European 
transport system. It brings London and south­
eastern England into closer contact with the rest 
of the Blue Banana, reinforces the latter's cohes-
iveness, and encourages development of 
exchanges between its constituent regions, giving 
them a greater force of attraction and a better 
chance of economic development. 

This distinction between central and peripheral 
regions was not, of course, created by digging a 
Tunnel under the Channel. However, the spectac­
ular aspect of the Tunnel means that it has 
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Figure 4.16. Global impact on regional development following the regional analyses 

300 km 
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become a symbol of this distinction — it strikes 

people as highly significant and when seen from a 

distance encourages them to ask questions, par­

ticularly questions concerning the increasing dis­

parity between centre and periphery. 

However, these questions are not simply being 

raised in regions that are manifestly remote or cut 

off from the economic centre of Europe. They are 

also being raised in the Blue Banana itself, and 

emerging gradually in regions and areas only 

slightly touched by the new systems of transport, 

which are beginning to ask whether they should 

resign themselves to being corridors of transit 

between large urban centres where all creative 

and decision­making activities are concentrated. 

Indeed, in the Blue Banana itself, metropolitan 

areas like Cologne are better placed than inter­

mediary regions such as Hainaut. Cologne 

appears to have only one preoccupation, which is 

the delivery in the best possible conditions and as 

soon as possible of the new fast railway lines link­

ing it to London, Brussels and Paris and the re­

inforcement of its role as the gateway to Germa­

ny. Hainaut is keen to be more than just a corridor 

and continues to believe that the TGV will stop at 

Antoing. The same applies to Kent, which is not 

certain to have its international passenger station. 

In this respect, Nord­Pas­de­Calais has a rela­

tively privileged position. It remains to be seen 

whether it will take full advantage of this position. 

Zeeland, a sort of peripheral enclave within the 

Blue Banana, is not sure what position to adopt. 

Conversely, West­Vlaanderen knows that its future 

depends partly on reinforcing its connections with 

the new system of transport, especially via Lille. 

As we move further away, the vision of objectives 

becomes clearer; the remoter regions want to 

avoid becoming even more peripheral, to halt the 

process of peripheralization. This is evident in 

Bremen and Scotland, as in Ireland, Pais Vasco 

and Norte. Only Piemonte and Brittany seem rela­

tively indifferent to the risks. 

4.4. Response of regional actors 

4.4.1. Transport 

(a) Access to the Tunnel and related 

infrastructures 

Kent roads are already among the most heavily 

used in the country and any increase in traffic due 

to the Tunnel will add to growing commuter traffic 

in the area. The current level of road investment is 

the highest for any county (10% of the total roads 

budget) and the Freight Transport Association is 

constantly lobbying the government to continue 

its road­building programme. As for Kent County 

Council, it hopes that a significant amount of 

freight will transfer from road to rail. British Rail is 

investing in order to capture this market: UKL 1.1 

billion to upgrade railways to the Tunnel, UKL 700 

million to improve Kent trains and UKL 150 million 

to have new high­speed electric freight locomo­

tives and to strengthen capacity around London. ■ 

But passenger high­speed trains are not expected 

before the end of the century which will correspond­

ingly reduce the performance of the system linked 

to the Tunnel. 

Nord­Pas­de­Calais roads and motorways are 

also characterized by heavy congestion, es­

pecially the north­south A1. But, as mentioned 

above, the road network is being modernized and 

expanded. Thus Tunnel access should not be a 

problem in 1993, either by road or rail. The 

regional council has been backing State funds in 

order to get things ready in time. An additional 

clause to the State/Region Plan was added to 

launch a cross­Channel road plan financed two 

thirds by the State and one third by the region. 

TGV Tunnel access from Lille and a certain num­

ber of intermediate locations has led the regional 

council to carry out a joint analysis with the SNCF 

and the Ministry of Transport that would involve 

handling the expenses of a certain number of 

secondary links and acquisition of a regional TGV. 

(b) Maritime transport and the Tunnel 

The Tunnel opening may affect maritime transport 

in regions where there are direct maritime links 

between the United Kingdom and the Continent. 

Each port authority has analysed the Tunnel's 

probable impact from its own perspective and is 

reacting or planning to react in consequence. 

Ports 

In Kent it is clear that Dover, the port most affec­

ted, expects to survive and grow, while Folke­

stone is not likely to do so and may revert to a 

recreational or fishing port. The Thames estuary 

ports are expecting to be relatively unaffected, 

while Ramsgate's future is uncertain. Strong argu­

ments were put forward by those interviewed, but 

it should be noted that there may be some wishful 

thinking going on in these ports. If there is, it has 
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been encouraged by the remarkable growth of 
Channel traffic during the 1980s which has given 
rise to the 'enough room in the market for all of us' 
syndrome. 

The future holds various prospects for Nord-Pas-
de-Calais ports, Calais being in a situation similar 
to Dover, and Boulogne to Folkestone. While each 
of the ports is modernizing independently, the Min­
istry of Transport and the Sea (the Minister is also 
Mayor of Béthune in Pas-de-Calais) has the sup­
port of the regional council in wanting to establish 
common management of the three ports, Dunkirk, 
Calais and Boulogne, in the form of a joint venture 
(GIE). Dunkirk is favourable, Calais less so. The 
Chamber of Commerce, managing the port of 
Calais, has long had reservations regarding the 
Tunnel, and expects competition will be difficult. 
However, in 1987, it shifted positions and now 
views the Tunnel and the port as complementary 
services, provided public authorities aid the port to 
equip itself and obtain motorway access. 

Dunkirk has the third largest port in France, but 
has strong competition from Zeebrugge, Antwerp 
and Rotterdam. It has been penalized by a 
lengthy dockers' strike. While the UK is its leading 
customer, Channel traffic continued to decline in 
1990 (- 5% in relation to 1989). At present, its 
management is formulating a new strategy based 
on two assets: proximity of the Tunnel and reno­
vated transhipment facilities. 

In West-Vlaanderen port authorities have invested 
in larger and more efficient container and ro-ro 
facilities, especially in Zeebrugge, to be prepared 
for the growth in goods transport expected from 
the opening of the single European market. The 
overall increase in port activities should, at least in 
Zeebrugge, largely compensate for eventual 
losses due to the competition from the Tunnel. 
The port authorities' confidence relies upon an 
ongoing diversification and on extension projects. 
Together with Dunkirk, Zeebrugge is the continen­
tal deep-sea port closest to the UK. With the 
Channel Tunnel, it gains a new land connection as 
well as a new hinterland. 

On the other hand, the port of Ostend is facing a 
great challenge not only from the Channel Tunnel 
but also from new developments in cross-Chan­
nel traffic. If Ostend is to have a future, it has to 
invest in port facilities. Modernization and exten­
sion have been planned, but it is doubtful whether 
the port redevelopment will come in time for the 
new competition. 

In Brittany, the road access and port services of 
St Malo are unsatisfactory. The port is studying a 
modernization plan. 

In Scotland, although the Tunnel should have little 
effect on existing trade through Scotland's east­
ern ports, fears have been expressed that the 
opening of the fixed cross-Channel link might 
reduce the potential for the Scottish ports to 
establish ro-ro services with the European main­
land (none of which exists at present between 
these regions). It has been suggested that such a 
link might compensate in part for a failure to 
improve inland links between Scotland and the 
south coast and hence to Europe. 

In Pais Vasco, port authorities show serious con­
cern about any hypothetical negative impact of 
the Channel Tunnel and, in general, pricing policy 
of railways that could affect the competitive posi­
tion of maritime transport. However, this is under­
stood to be a long-term problem as changes in 
the Spanish railways infrastructure will not come 
about before 1998 at the earliest. 

Maritime companies 
The maritime companies are counterattacking, 
and this is characterized by efforts to achieve the 
anticipated better productivity of larger boats and 
to decrease personnel in certain cases, as well as 
making efforts in the field of quality. This is all 
guided by a concern to maintain competitive 
prices. Trends towards concentration in this 
sector can be observed, which just may be 
the long-term response to a redistribution of 
market shares in cross-Channel traffic. 

In Kent, the response of the ferry industry has 
been to invest in new ships and refurbishment. In 
1990, P&O purchased four superferry freight 
ships and refurbished their passenger ferry Pride 
of Kent. The increase in freight ships by P&O on 
the short sea routes is seen to be due to the intro­
duction of fast-lane customs operations at Dover, 
making same-day continental deliveries much 
more achievable and reducing warehousing 
costs. Further strategies on the part of the ferry 
companies have been to emphasize to their pas­
sengers the comfort of ferry crossing. To do this 
they have targeted certain groups, particularly at 
the top end of the market, which are seen to be at 
risk because of the Tunnel, and service is now 
being tailored to this market. For example, in 
1990 P&O introduced Club Class which is aimed 
at the travelling executive and provides, for a 
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small supplement, writing desks, newspapers, fax 

machines, telephones and photocopiers. 

In Nord­Pas­de­Calais the maritime companies 

have renovated their fleet and are currently play­

ing the card of quality and comfort. P&O built the 

first jumbo ferries (capacity: 650 vehicles) and 

next, Sally Line, Sealink and the French subsidiary 

SNAT invested in modernization. In 1993, jumbo 

ferry and catamaran services will be in operation, 

and the hovercraft will have disappeared. 

In West­Vlaanderen, companies operating to mid­

England will probably not be as greatly affected 

by the Channel Tunnel as ferry lines operating to 

southern England. North Sea Ferries has made a 

major investment in two jumbo ferries, thus 

increasing the freight and passenger capacity for 

its nightly Zeebrugge­Hull run. In addition, North 

Sea Ferries even started a new, freight­only ser­

vice between Zeebrugge and Middlesbrough in 

1988. The emphasis is on regular, reliable top­

level service with more comfort and more leisure 

facilities on board the ferries. 

P&O emphasizes that the consequences of the 

single European market for the ferry companies, 

namely the abolition of duty­free sales and the 

addition of value­added tax on tickets, fuel and 

ship construction, are considered more important 

than the opening of the Channel Tunnel. The 

strategy of P&O in the passenger market is to 

increase comfort and simultaneously reduce 

costs through the introduction of jumbo ferries. 

Big investments in upgrading the fleet is the sali­

ent feature of this strategy at the moment. The 

enhancement of inclusive travel tours (ferry ser­

vice plus accommodation) is a possibility. Today's 

favourable image on the travel market is seen as 

one main advantage compared to Eurotunnel. 

P&O is also heavily investing in the extension of 

the freight fleet. New ferries will operate between 

Zeebrugge and Dover, the most important ro­ro 

freight route between the Continent and the UK. 

Another market strategy of P&O to survive the 

competition of the Channel Tunnel is to cooperate 

with other ferry companies, namely Sealink, 

although two former attempts have been rejected 

by the British Anti­trust Commission and the EC. 

One important attempt of the State­run RMT to 

survive in the cross­Channel market is to be inte­

grated into the P&O­Sealink expected joint ven­

ture. It is yet uncertain whether the link between 

RMT and P&O will be maintained at all. Otherwise 

new problems might emerge: marketing in the UK 

will be difficult as RMT does not have its own travel 

agency and agents in the UK. Depending on the 

reactions of other ferry companies to the Channel 

Tunnel, RMT may be squeezed out of the market. 

The second strategy is to cut costs. This will be 

done by reducing the ro­ro fleet, but keeping the 

jetfoils. There will be four very big ferry ships in the 

future, instead of the five at present. The total 

capacity will be the same as today, but fewer ships 

mean fewer crew members and fewer runs, there­

by cutting costs. The strategy is also to reduce the 

number of crews per ship (two instead of four). The 

total reduction of the number of workers will be ■ 

about 30%. The third strategy is to increase the 

comfort on the ferry boats, which today is often not 

very attractive to passengers. And finally, all political 

parties agree on the idea of a privatization process. 

In Zeeland, the major ferry company, Olau Line 

operating on the Vlissingen­Sheerness route, is 

running two new ferries, the largest ro­ro passen­

ger ships in the EC. Their strategy is to increase 

the capacity for passenger and freight transport, 

to reduce the relative operation costs, and to pro­

vide hitherto unknown comfort and facilities on 

the ferries in order to open up new markets. 

In Brittany, BAI, Emeraude Lines and Condor 

Lines (Commodore group) are trying to adapt their 

fleet to an evolving market. 

In Ireland, Bell Lines who operate a very efficient 

Ιο­lo service from Waterford believe that the lo­lo 

system, if operated in an efficient manner, can 

compete for UK exporters to Europe. By investing 

in people and technology, they believe that Ireland 

can overcome its peripherality and become a 

competitive trading nation within Europe. 

The ports and maritime companies have already 

been preparing for the Tunnel opening for two or 

three years. They have been making investments 

aimed at greater productivity and attractiveness of 

maritime service, both for passengers and freight. 

However, they do not have control over price 

developments nor access to ports, which are two 

factors that weigh heavily in their competitiveness 

vis-à-vis the Tunnel. 

All ferry companies hope that the Tunnel will be 

operated fairly; that means fares based on costs. 

In such a case, ferry tickets could be competitive, 

and even more so if the Tunnel construction costs 

were increased. But the end of on­board duty­

free sales and the inclusion of VAT on tickets are 

serious threats coming up to 1993. 
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Figure 4.17. Response of maritime companies: Jumbo ferries 

The land access problem remains and is subject 
to hesitant national policies or financing pledged 
to other priorities. This obviously includes periph­
eral regions, Scotland, Ireland, Pais Vasco, Norte, 
which seem to be suffering the most from this 
handicap, although they are less concerned by 
the Tunnel competition. 

(c) Other transport issues 

The Channel Tunnel and related infrastructure will 
have a redistribution effect on the European land 
and air transport networks, and that is faced with 
various attitudes and strategies among regional 
transport industries. 

Competition between air transport and the Tunnel 
and TGV system has been mentioned in Cologne 
where it is said that the latter would probably not 
compete with the former on long-distance jour­
neys, like Cologne-London, but rather on short-
distance flights. Therefore, the Cologne/Bonn air­
port is working in partnership with the Düsseldorf 

airport and the German railways, on better interre­
gional connections. 

Rail and road freight transport is likely to evolve 
through restructuring processes started or 
thought of in view of 1993. 

Kent and Piemonte hope the Tunnel system will 
be responsible for a transfer from road to rail, as 
an alternative to the main roads congestion. 

Competition among road carriers is becoming 
severe in north-western Europe, French hauliers 
fearing the competition from Belgian hauliers who 
in turn are concerned by Dutch competition. 
Nord-Pas-de-Calais is already undergoing a con­
centration process where small carriers disappear 
to the benefit of national or foreign groups. Hai­
naut appears to be more confident, relying in par­
ticular on the development of intermodal service 
areas. Freight distribution centres are to be estab­
lished in Nord-Pas-de-Calais, Hainaut, Zeeland 
and Piemonte. 
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Table 4.14. Responses of the transport industries 

Regions Transport industries 

Kent Rail: BR announced investments on the Kent network excluding the international rail 
links. 
Road: The Freight Transport Association is lobbying the government to continue its 
road-building programme and pushing to increase the maximum loading weight of 
lorries. 
Ferry: Investments in new ships and refurbishment. Increased numbers of P&O 
freight ships on the short sea routes linked to the introduction of fast-lane customs 
operations in Dover. Club Class on P&O ferries meant to target the top end of the 
market. 

Nord-Pas-de-Calais Rail: The regional council works together with SNCF on connections between the 
international TGV network and the regional network. Rail freight transport is expected 
to do better, through combined transport and full trains. 
Road: Small carriers dread the worst, fearing Belgian and Dutch competition; major 
groups are preparing an expansion of their markets. 
Ferry: Fleet renovation and new jumbo ferries and catamarans planned for 1993. 

Hainaut Rail: Risk of seeing most freight from the Tunnel taking the Lille-Kortrijk-Ghent-
Brussels route with the SNCF's support. 
Road: Carriers fear Dutch competition. Intermunicipal authorities develop specific 
service areas. 

West-Vlaanderen Ferry: North Sea Ferries put emphasis on regular, reliable, top service. P&O see the 
single European market as more threatening than the Channel Tunnel. Their strategy 
consists of better comfort, cost reductions and attempts to cooperate with other 
companies. RMT try to be integrated in the P&O-Sealink expected joint venture; in 
the meantime, they make efforts to cut costs and to increase on-board comfort. 

Zeeland Road: A new freight distribution centre in Terneuzen is meant to handle the expected 
growing flow of goods. 

Cologne Rail: The main concern is to be rapidly connected to the high-speed rail networks; 
but air transporters are confident that only short-distance flights may be challenged. 

Brittany Rail: The link with the international transport networks through the TGV is felt to be 
important. 
Road: Carriers wait and will see whether to use the Tunnel or not, according to their 
destination in the UK and to European driving time regulations. 
Ferry: All companies involved in adapting themselves to an evolving market. 

Piemonte Rail: Rail freight heavily challenged by road transport; intermodal transport could 
have a better future if certain infrastructures are completed. 
Road: Restructuring of road haulage is needed; professionals are threatened by 
European competition. 

Scotland Rail: BR's demand forecasts for freight and passenger flows are criticized as too con­
servative; fear that Channel Tunnel train services may not go beyond London. 
Road: Stress on the need for firms to prepare for the new transport and distribution 
system likely to evolve in the 1990s. 

Ireland Road: Hauliers doubt the success of the Tunnel for ro-ro traffic, main mode to 
Britain. 
Ferry: By investing in people and technology, Bell Lines mean to compete for UK 
exporters to mainland Europe. 

Pais Vasco Rail: Europa '93 Plan (see Table 4.16). 
Road: Business might increase with the Tunnel since flows to the UK are scarce. 
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Interpretation 

The more direct the impacts, the more radical the 
counterattack. Thus, one should not be surprised 
to find out that the most advanced policies are on 
the side of maritime transport. 

Sea 
All ferry companies have invested in moderniza­
tion and refurbishment, increasing the ships' size 
and stressing the quality. Some intend to cooper­
ate with others, but so far they have been pre­
vented from doing so by anti-trust legislation. 

Ports try to adjust to maritime companies' strate­
gies by enhancing their capacities and moderniz­
ing their logistics. 

A possible future effect on both sides of the Chan­
nel is a concentration of the cross-Channel traffic 
on Dover, Calais and Zeebrugge, while the least-
active ports will become leisure harbours and the 
main ones will develop specific assets. 

The main variables responsible for the evolution of 
maritime transport under the influence of the 
Channel Tunnel are national transport policies, the 
marketing power of port authorities, the quality of 
the services they offer, and European regulations. 

Rail 
National economic policies have a direct impact 
on how the regions will see their transport indus­
tries benefit from the Tunnel and the high-speed 
rail system. Most of the case-study regions will 
still be out of it in 1993; a few will be fully con­
nected; some will be connected, but only 
along a pipe. 

The location variable is meaningful, combined 
with the economic and political strategies in the 
regions. Thus, most peripheral regions see the 
Tunnel issue as an opportunity for asking for bet­
ter links, especially rail links with other European 
regions and countries. Altogether, the regional sit­
uations and expectations highlight the need for 
greater international coordination in the field of 
railway investment within the European Commu­
nity. 

Road 
The dependence on national road policies is very 
strong but professional development is another 
important variable: in several regions, profession­
als mostly fear their neighbours' competition, by 
lack of technology and of cooperation; in the 

meantime, major international companies tend to 
absorb small carriers and prepare for an expan­
sion of their markets. 

On the whole, in addition to strategies expressed 
in the various transport sectors, policies will have 
to deal, in Tunnel time, with two main issues: 
technical and financial concentration, and Euro­
pean regulations and compensation. 

4.4.2. Other industries 

The Tunnel should normally expand markets in a 
number of regional economies. In Subsection 
4.3.3, we saw the various aspects of its impact 
on development. At the same time, this assertion 
rarely leads to industrial policies and commercial 
offensives by the regions involved. This is shown 
in Table 4.15. 

Interpretation 

Within the Blue Banana, the most enthusiastic 
attitudes are linked not only to Tunnel proximity, 
but more to the existence of regional strategies: 
for example, the value of the Tunnel and the TGV 
for the development of economic activities is 
more clearly affirmed in Cologne than in Kent. 

On the other hand, regions in the Blue Banana are 
characterized by their 'along a pipe' position as 
opposed to an 'at a hub' position, indicating the 
relays necessary for the Tunnel to be profitable for 
them: West-Vlaanderen and Hainaut are counting 
on reaping the benefits of repercussions on met­
ropolitan Lille, whereas industrialists in Zeeland, 
who find themselves in an interstitial space 
between the major ports of Antwerp and Rotter­
dam, also stress the need for the Westerschelde 
crossing as a foundation for their expansion into 
British markets. 

Besides this central zone, whatever the rhetoric 
concerning the Tunnel (analysed in terms of atti­
tudes), the concept of future European transport 
infrastructure primes a fairly broadly shared vision 
of the possibility for attachments to Europe that 
goes beyond national boundaries and that is 
based on rapid transport networks. This is partic­
ularly strongly felt in Piemonte, Scotland and Ire­
land, and also perceptible in Brittany and even 
Pais Vasco and Norte, where regional authorities 
are trying to obtain rapid road and rail links with 
the rest of Europe in order to create favourable 
conditions for their economic development (see 
below). 
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Table 4.15. Response of other industries 

Regions Attitudes Strategies and policies 

Kent Lack of good transport links considered 
as the major factor inhibiting the devel­
opment of European markets. Criticisms 
to the government for not financing a 
high-speed link. 

Nord-Pas-de-Calais High value-added services, like logistics 
and finance, should be promoted to: 
provide jobs to the youth, 
modernize the region's economy, 
provide NPC with the role of a trade zone. 

Tunnel as the basis for marketing the 
region by the industrial restructuring 
commission. National and EC funds 
for restructuring. An exchange-con­
tacts business structure set up by 
regional and general councils and TML 
to get subcontracting from the Tunnel. 
Efforts on training, language and 
research. Development of the banking 
system. 

West-Vlaanderen Tunnel as primarily enhancing the position 
of Lille. 

Development of complementary func­
tions to Lille's sought in Kortrijk, by 
improving training, quality control, 
product development and rationaliza­
tion, energy-saving and automation. 

Hainaut The Tunnel would eventually encourage 
new industrial installations. 

Small and medium-sized firms. Textile 
and mail-order sales in Mouscron; 
transport and associated services In 
Tournai. 

Zeeland Tunnel as another faster and more 
reliable way of reaching the UK markets. 
Industry leaders favour the WOV. 

Chamber of Commerce is lobbying the 
authorities both for the WOV and an 
international transport route through 
Zeeland. 

Cologne Expected benefits from the Tunnel and 
high-speed rail link, especially through its 
possible extension to Hanover-Berlin-
Warsaw-Moscow. 

Lobbying of political powers by Cham­
bers of Commerce of Paris, Lille, Ami­
ens, Brussels, London, Rotterdam, 
Amsterdam, Liège, Aachen, Cologne, 
Bonn, to push the implementation of 
high-speed train plans. 

Bremen Tunnel removes a local bottleneck, without 
much effect on Bremen industry and trade. 

Brittany Tunnel does not play any part in expec­
tations of increased markets in continental 
Europe and the UK through new transport 
infrastructure. 

Piemonte Only indirect impacts expected on the 
mechanical rail industry. 

Collaboration between FIAT and CGE-
Alsthom in high-speed train production. 

Scotland The Chamber of Commerce's claim is that 
businesses should take up the challenge 
rather than lobbying for rail and road invest­
ments; but CBI's emphasis is on proposals 
for roads. 

CBI's proposal for road schemes: 
east coast highway from the M11 to the 
A1 ; upgrading the A1 from London to 
Edinburgh; 

a new highway from the Midlands to the 
north-west; 

upgrading the A75 from Carlisle to Glas­
gow. 
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Table 4.15. Response of other industries (continued) 

Regions Attitudes Strategies and policies 

Ireland In order to take up the challenge, 
Irish industry wants an efficient, 
competitively priced transport 
service, with more competitive 
ports, larger ships and better infra­
structure throughout England. 

Pais Vasco Industries are not really concerned. 
They are interested in a high-speed 
rail system, but this will occur in the 
long run and there will be a problem 
of harmonizing different networks. 

Norte No impact of the Tunnel on industrial 
modernization which is now a priority. 

Strategies and actions do not flow systematically 
from the positions expressed. This means that the 
economic actors in Kent have no particular strat­
egy, since they are outside the cross-Channel 
transport activities mentioned above, and are 
totally integrated into the sphere of London's 
activity. West-Vlaanderen and Hainaut, which are 
regions with weak decision-making capabilities, 
have no well-thought-out economic policy regard­
ing the Tunnel. No peripheral region has a pro­
gramme other than Piemonte's desire to situate 
itself on the European market for high-speed 
trains within the framework of the FIAT-CGE 
Alsthom agreement. 

Finally, the regions fall into three categories: 

(i) those that develop strategies so that the 
Tunnel-TGV effect has an impact on their 
economic advances, i.e. Nord-Pas-de-Calais 
and Cologne; 

(ii) those that count on direct benefits and design 
their actions at an intermediate level, i.e. West-
Vlaanderen and Hainaut intend to cooperate 
with Nord-Pas-de-Calais, particularly with Lille, 
whereas Scotland and Ireland are depending 
on improved links with south-eastern England 
to gain new continental markets; 

(iii) those that are not implementing any develop­
ment strategy related to major transport infra­
structure, either because they do not have the 
resources (Kent, Piemonte and Pais Vasco 
depend on national transport policies that 
have not made the choices hoped for), or 
those that have other concerns (Kent in 
London's sphere, as well as Bremen, Brittany, 
Pais Vasco and Norte). 

The factors involved in belonging to one category 
or the other involve the geographic orientation of 
the trade network and the existence of regional 
development strategies: as the UK is Portugal's 
fourth-ranking economic partner, it is no surprise 
that Norte is more interested in land links to 
Spain, Germany and France than in the Channel 
Tunnel; while Kent is on one end of the Tunnel 
opening, it is essentially an agricultural, rec­
reational and residential region that depends on 
London, and does not have the economic power 
necessary for independent development. 

4.4.3. Local and regional authorities 

A preliminary comment should be made regarding 
regional development strategies. The assumption 
was that these strategies would integrate the 
existence of the future Tunnel on the basis of var­
ious geographic and political criteria. In fact, all 
actors in development, whether economic, ad­
ministrative or political, may have attitudes and 
reactions to the European transport infrastruc­
ture, but their strategies, particularly strategies 
that reflect policies and action programmes, can 
only be considered among actors who have the 
resources to back up such strategies. The truth is 
that the regions considered differ in status. Some 
have no elected authorities; others have little lib­
erty in their development choices. The result is 
that in some cases the analysis is limited to ele­
ments of strategies or even vague desires. 

Nevertheless, local and regional authorities in­
creasingly tend to build up strategies, or at least 
to express views, within the framework of the 
European Community. The perspective of the 
Tunnel has obviously played a role in tightening up 
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international cooperation between regions close 
to it. Facing a possible increase in transport flows, 
tourism and foreign markets, they are in sym­
biotic competition, i.e. they cannot simply com­
pete, they have also to cooperate. Cross-border 
regions see their development very much depen­
dent on relations with neighbouring regions of 
other countries. In such a context, some regions 
are likely to appear stronger than others; thus 
they might be in a position to lead interregional 
poles of development, as is already observable 
with the grouping of Hainaut and Zeeland around 
West-Vlaanderen and Nord-Pas-de-Calais. 

The strategies expressed by local and regional 
authorities may be examined primarily in terms of 
their relationships to the attitudes and strategies 
of economic actors, and it becomes evident that 
they may provide support, make up for insuffi­
ciencies, or more uncommonly, be less promi­
nent. 

However, regional policies also have to be consid­
ered in their national context, i.e. from the angle of 
the status of regional powers in each country and 
in the relationships that they maintain with the 
central powers and the rest of the country. 

Table 4.16. summarizes the various responses of 
local and regional authorities, which are analysed 
in the following paragraph. 

Interpretation 

Taking into account the internal and external ana­
lytical approaches mentioned, distinctions can be 
made between two groups of regions: those 
whose development strategies consider the Tun­
nel important and those that consider the Tunnel 
less important than European land links. 

Regions where the Tunnel is important 
The Tunnel is directly taken into account in the 
strategies of the three coastal regions closest to 
the Tunnel, namely Kent, Nord-Pas-de-Calais and 
West-Vlaanderen, and in Scotland, a peripheral 
region of the United Kingdom, and Ireland. The 
strategies for Hainaut and Cologne integrate the 
Tunnel in terms of the anticipated impact of the 
TGV, while Zeeland's regional authorities are trying 
to place themselves above local and sectoral 
conflicts raging around the WOV, and the Tunnel 
is adding fuel to the fire. 

There are two types of regional strategies in this 
first series of regions: there is the global ap­

proach, as in Nord-Pas-de-Calais, West-Vlaand­
eren, Cologne and, to a lesser extent, Ireland, and 
the much more limited approach in Kent, Hainaut 
and Scotland. Geopolitical factors enter into the 
explanation of these differences: the geographic 
situation of each region combines with the rela­
tionships that it maintains with the central power 
and its financial and constitutional capabilities of 
transforming its strategies into policies. 

Regions less concerned by the Tunnel 
Besides Scotland and Ireland, who are part of the 
first group, the peripheral regions do not integrate' 
the Tunnel directly into their development strategies. 

Nevertheless, the transport infrastructure and sin­
gle market are pivotal points in the perspective of 
1993. 

Bremen is very conscious of new opportunities 
lying in Eastern Europe and more concerned with 
the infrastructure in between than with the Chan­
nel Tunnel or the high-speed rail links. 

Piemonte is oriented towards improving trans­
alpine transport and would like to free itself of 
the constraints weighing on the Italian context. 

Brittany intends to participate on the basis of the 
proximity of the TGV network connection to Paris 
(two hours from Rennes) and on trying to find a 
community of interests with other regions in the 
Atlantic arc. 

Pais Vasco is targeting direct integration into 
Europe; there is an explicit concern for communi­
cations with Europe, by road (already very good), 
by rail (almost non-existent), by sea (near to full 
capacity) and by air (very underdeveloped). This 
issue is a leading priority of the Basque Govern­
ment whose strategy is centred on helping 
Basque firms to become more competitive on the 
international scene by inducing international con­
tacts and eliminating infrastructure disadvantages 
(cost, distance). 

Norte does not really have a regional authority, but 
it still represents the industrial hub of the country. 
In this respect, the region is interested in better 
links with its preferred economic partners, namely 
Spain, Germany and France. 

Weight of geographical and political factors 
The current development of a major transport 
infrastructure provides the opportunity for Blue 
Banana regions located at a hub not only to utilize 
new advantages in their development strategies, 
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Table 4.16. Response of local and regional authorities 

Regions Attitudes, strategies and policies 

Kent Economic strategy based on new vitality, diversification, capitalization of 
opportunities, training. Kent Economic Development Board (now in the Training and 
Enterprise Council) set up to enable companies to move or to expand within Kent. 
Strategic tourism framework, to increase tourism spending and total visits. 

Nord-Pas-de-Calais Emerging partnership in planning and development policy mainly oriented towards 
transport infrastructures. 'Plan routier transmanche'. Tourism in two target areas: 
the coast and the depressed Avesnois. Multiplication of universities. Modernization of 
education and training to take up the challenge of the internationalization of the 
region. 'Mission transmanche' created within the regional council to derive maximum 
benefits from the Tunnel. Some local authorities still playing their own cards. 

West-Vlaanderen The Tunnel as a challenge to the ports and as an interesting, although not significant, 
new opportunity for further economic and tourist development. A six-point strategy 
aiming at improving accessibility from the south in order to derive some of the benefits 
expected from the Tunnel on Nord-Pas-de-Calais. Modernization and enlargement of 
the ports' ro-ro facilities, to attract more containers and to serve inland areas. Market­
ing of the region in the UK, targeting a quality conscious clientele. 

Hainaut Looking for partners beyond the national borders. Cross-border agreements as key 
strategy. PACTE (1989) with Nord-Pas-de-Calais: studies and information systems that 
should create favourable conditions for cooperation. A more recent agreement with Kent. 

Zeeland 'Develop Zeeland and keep the good things', as a unifying concept above conflicting 
interests. No common view on the future function of Zeeland within Europe. Devotion 
of specific functions to three locations: economic activity in the Westerschelde basin, 
recreation along the coast, and green core in the delta area. Cross-border economic and 
cultural cooperation within the Euregio Scheidemond project. Tunnel mentioned as 
an additional but not essential factor in enhancement of the development strategy. 

Cologne Emerging regional Interest for a common transport network. High-speed rail connection 
considered as a link not only with Western metropolises but also for the Ruhr-Rhine 
agglomeration. Intended regional efforts to take part in the European competition 
among regions in economic development, training, transport, land supply and 
promotion of regional concepts. The city of Cologne playing the high-level-services card. 

Bremen Feeling that the region has to play its own cards without being overly concerned by 
the Tunnel or by the high-speed rail network. Strengthening seaport and distribution 
functions. Financing industrial and transport-related projects within the economic 
structure action programme supported by the federal government and the EC. 
Development of services and research. 

Brittany A will to develop all possibilities by all lobbying means. Harmonization of transport networks 
within the region, also with neighbouring regions and along the Atlantic Arc. Thoughts 
about a European super-region with Pays de Loire (the Loire Region), Cornwall and Devon, 

Piemonte Urging better and new connections between the region and all of 'active Italy' (versus 
bureaucratic Italy) on one side and the modern European transport and communication 
networks on the other. No action programmes either from Piemonte alone or in 
cooperation with Lombardia, aimed at accomplishing their European objectives. 

Scotland Modernizing of the British railroads is the key to get the best from the Tunnel. 
Maximum support to BR's plans for modernization of through-traffic to and within 
Scotland, and to road upgrading. Call for a better transport infrastructure between 
south-east England and Scotland to promote Scotland as a tourist destination beyond 
London. The Scottish Office shares the British Government's view that freight demand 
from Scotland does not justify a direct through Tunnel service. Scottish Development 
Agency believes more in air sen/ice and telecommunications than in Tunnel and rail. 
Several local and regional authorities, part of nationwide inter-association initiative 
lobbying decision-makers. 
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Table 4.16. Response of local and regional authorities (continued) 

Regions Attitudes, strategies and policies 

Ireland Dublin Chamber of Commerce pushing the 'central corridor' through Dublin and 
Holyhead as more rapid and less costly. Irish Tourist Board aiming at attracting more 
tourism, despite the fact that the Tunnel leaves Ireland as the only island country; 
marketing Ireland as a verdant country with wonderful fishing and golfing 
opportunities. 

Pais Vasco No concern for the Tunnel except for being connected with the European high-speed 
rail and road transit systems. Region helping Basque firms to become more 
competitive and designing new connections with south-western Europe. 
The Europa '93 Plan for the construction of new rail and road connections, upgrading 
of through-roads and modernization of Bilbao's port and airport. But all investments 
other than in roads depend on Spanish Government. 

Norte Single European market more important than the Channel Tunnel. 
National government giving priority to the completion of infrastructure projects under 
way, and local authorities to plans aiming at modernizing traditional export-oriented 
industries. 

but also to progress in building intraregional co­
herency. These regions benefit to different extents 
depending, on the basis of the acuteness of inter­
nal political divergences and the level of independ­
ence in their economic and cultural potential. 

The transit regions in the Blue Banana have an 
intermediate status, not only because traffic will 
transit rather than stop, but also because their 
political and economic future depends on neigh­
bouring metropolises. 

For neighbouring regions, the Tunnel's distance 
results in its simply being considered in the context 
of the European rapid link infrastructure, and it 
appears to be a chance to become attached to 
Europe. In this respect, cross-border areas appear 
to be particularly sensitive: Nord-Pas-de-Calais 
exercises a certain attraction in Hainaut and West-
Vlaanderen strategies, which are looking towards 
the south, whereas Piemonte, Pais Vasco and 
Norte, which are also border regions, tend to turn 
their backs on their respective national allegiances 
and to look towards northern Europe. However, as 
in Scotland, these regions do not have the re­
sources to play the European card, which is why 
they are asking for compensation from the EC. This 
aspect will be covered in the following chapter. 

4.5. Expectations for external action 

The growth in the European exchange and trans­
port system that will result from opening the fixed 
cross-Channel link and the advent of the single 
European market is giving rise to hopes, fears 
and therefore new requirements. 

The issues facing the regions and regional eco­
nomic actors are increasing dramatically with the 
creation of unified physical, logistic, fiscal and 
legal structures in Europe. The new dimensions 
assumed by the problems give the Tunnel a far 
greater importance in the perceptions and strate­
gies of the different actors than would have 
seemed justified only a few decades ago. In some 
cases, it is seen as a challenge that they are 
unable to tackle on their own. 

This means that many requirements will not be 
satisfied in the regions where they actually occur. 
As a result, expectations and demands are 
already being directed to national authorities and 
to the European Community. 

It could be assumed that expectations of regional 
and/or national authorities would be the following 
(in order of importance): 

financing new infrastructure, 

transport policy, 

economic policy. 

But expectations are not formulated In the same 
way when addressed to national authorities or the 
European Community. 

4.5.1. Expectations from the regional/national 
governments 

The institutional status of the 13 regions varies 
considerably; they include sovereign nations such 
as Ireland, provinces with no real power or 
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Table 4.17. Main regional expectations from regional/national governments 

Region Issues 

Kent Kent County Council have been attempting to convince British Rail that they need to 
adjust the vertical alignment to minimize environmental damage in building up the new 
high-speed rail line. On the other hand, due to the regional policy of the central 
government, Kent may not expect substantial assistance. 

Nord-Pas-de-Calais All regional actors do not fully back up the regional council strategy vis-à-vis the 
Channel Tunnel and demands to the regional council and the French Government are 
very numerous and diverse. The main ones are for better rail and road connections to 
Lille and the neighbouring regions of Wallonie and Vlaanderen. They include the need 
for a stronger structuring of metropolitan Lille within the region. 

West-Vlaanderen The major expectations concentrate on accessibility infrastructure: improvement of 
port access roads and inside roads, implementation of the projected Zeebrugge-
Ghent canal, completion of the highway between Veurne and the French border, 
a faster rail link from Kortrijk to Lille, and a new rail link from Veurne to France. 

Hainaut Requests are mainly concerned with road and rail infrastructure. They include the 
reinforcement of the north-south rail/roadways (the backbone of Wallonie), a rail 
junction between Charleroi and Maubeuge, better road connections between Tournai 
and Kortrijk, and eventually a junction between the Wallonie backbone and the line 
(presumably at Antoing). 

Zeeland The general expectation is for a better consideration of regional potentialities. 
The specific demand for investment In road infrastructure (highway and WOV) is 
supported by those who want a regional development strategy. 

Cologne The demands focused on one single point: the implementation of the decisions 
already taken in the field of transport infrastructure. They include better accessibility 
to the main railway station and the Cologne/Bonn airport, the connection between 
the TGV and the airport and a fast through-link between the Cologne/Bonn and 
Düsseldorf airports. 

Bremen Accessibility by all modes of transport is a major concern of the region. So, there is a 
demand for better access to the Bremen port area, improved links with inland areas 
of the port, in particular with Eastern Europe, and a faster connection to the high­
speed rail system and the Cologne hub. 

Brittany To restrict the 'funnel effect', an improvement of north-south links is strongly 
requested. It concerns an improvement of the Rennes-Caen, Roscoff-Morlaix-Lorient 
and St Malo-Rennes-Nantes roads, and of the electrification of the St Malo-
Rennes railway, with direct access to the network, and completion to Spain. 

Piemonte Piemonte would like to convince the national government to convert its rail policy, 
from north-south priority to closer ties with the new European high-speed system. 
This is generally considered as a desperate undertaking. 

Scotland The projects most frequently emphasized are transport infrastructure projects. Among 
them are the electrification of the Glasgow-Edinburgh and Edinburgh-Aberdeen lines, 
upgrading some parts of the A1, A68 and A74 motorways, the improvement of road 
and rail access to freight terminals and airports, support for passenger/freight ro-ro 
ferry services from eastern Scotland to the Continent, and improvement of all road and 
rail links from Scotland to the Channel Tunnel through England, especially London. 

Ireland Access to the ports, especially Dublin, needs to be improved. Freight and passenger 
port facilities need to be upgraded. Carriers are looking to the Irish Government to 
keep in-country transport costs down. 

Pais Vasco The main expectations are centred on the implementation of the investment plans 
contemplated in the Europe '93 Plan. The plan has been designed by the Basque 
Government, but most issues are to be approved by the central government. 

Norte Modernization of export-oriented industries and construction of some basic transport 
infrastructure cannot be postponed. 
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execuutive authority such as Hainaut and West-
Vlaanderen, and regions with special status such 
as Bremen, Scotland and Pais Vasco. 

The decision-making centre is therefore located 
at variable distances from the actors, depending 
on the region. In addition, in some cases there 
may be one, two or even more levels of authority 
between petitioner and decision-making centre; a 
factor that strongly influences the manner in 
which expectations and demands are formulated. 
However, this is certainly not the only reason for 
the diversity of these expectations and demands 
for action from the national authorities. 

Before analysing the content and identifying its 
significance, we will present an overall summary. 

(a) Findings 

Table 4.17. above gives a brief description of the 
demands that impressed us as the most signifi­
cant in each region. 

We have also tried to evaluate the theoretical 
chances that these expectations will be taken 
into consideration. We have assumed that these 
chances depend quite heavily on the demo­
graphic and economic importance of the region 
in the country as a whole and have therefore in 
each case given two indicators of these factors: 
regional population as a percentage of national 
population and regional gross domestic product 
as a percentage of national gross domestic prod­
uct. 

There is not a single region in which the prospect 
of, or reference to, the opening of the Channel 
Tunnel does not create a demand for new trans­
port infrastructure. 

But demands are not always formulated in the 
same way. They differ in terms of: 

the relative importance of the infrastructure di­
rectly linked to the Tunnel; 

the breakdown between the different types of 
transport (road, rail, sea and air); 

any reference to a wider transport policy; 

the presence or absence of broader considera­
tions associated with national planning; 

the degree of optimism as to whether the author­
ities will take these expectations and demands 
into consideration. 

Even if apparently of minor importance, these dif­
ferences merit some interpretation, if only to 
ascertain whether they are actually addressed to 
national governments and whether the latter are 
capable of satisfying them. 

(b) Interpretation 

We should therefore try to understand the charac­
teristic features explaining differences in expecta­
tions from the major actors in each of the 13 
regions as a first step towards any generalization. 

Variables 

Numerous factors can be advanced to explain dif­
ferences in both the importance and the specific 
nature of expectation and demand. They can be 
classified under geographic variables, economic 
variables and political variables. 

Geographic variables 
The geographic location of the region naturally influ­
ences the perception of needs and therefore the 
formulation of demands. The major factors here are: 

proximity to or remoteness from the Tunnel; 

maritime exposure, where applicable; 

position with respect to the Blue Banana. 

Economic variables 
Economic factors of demand relate to percep­
tions of the importance of the Tunnel to the econ­
omy, both directly and indirectly. 

Directly, the Tunnel affects the transportation of 
•freight and passengers between the United 
Kingdom/Ireland and continental Europe. The rel­
ative importance of this trade to the economy and 
the relative importance of the Tunnel in this trade 
generates specific needs for complementary 
actions to enhance its economic effectiveness. 

Indirectly, it is because of the opportunities and 
risks associated with the new system of transport 
that the Tunnel has generated and reinforced, that 
the prospect of its opening creates special expec­
tations of logistic organization, regulation of trans­
port, protection of the environment and, more 
generally, national planning. 

Political variables 
It is hardly astonishing that, when looking at ex­
pectations and demands directed by the regions 
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to the central authorities, we place special em­
phasis on political factors. Three variables may be 
distinguished in this context. 

The first is the region's political status and there­
fore its ability to formulate and implement an 
appropriate response to the challenges that the 
Tunnel may bring. This depends on: 

the presence of a regional executive authority and 
its degree of autonomy; 

the type of policy — whether interventionist or 
laissez-faire — implemented; 

the means — particularly financial — at its dispo­
sal. 

The strategic choices of the regions or the re­
gional actors, whether overt or latent, make up 
the second variable. These choices are expressed 
in terms of: 

end purpose: growth of GDP, improved living con­
ditions, technological progress, respect of the 
environment; 

means: reliance on own resources or seeking 
support from neighbouring regions; 

priorities: employment, training, research, infra­
structures, etc. 

fixed link. Scotland's demand is more insistent 
than Ireland's since it is addressed to its own cen­
tral government. For obvious reasons, Ireland's 
demands will be re-examined later in the sub­
section dealing with expectations directed at 
the European Community. The expectations of 
Kent in this matter are more hesitant. 

Elsewhere on the Continent, access to the Tunnel 
is a matter of opportunity rather than genuine 
necessity. It is related to a desire to gain maxi­
mum advantage from the new transport system 
associated with the Tunnel for nodal regions 
(Nord-Pas-de-Calais, Cologne) or regions close 
to the nodes (Hainaut, West-Vlaanderen), or to 
obtain the best possible conditions for connection 
to this system in the case of more peripheral 
regions. Here the demands addressed to central 
government are clearer and often less crucial if 
the problem of connection can be entirely satis­
fied within the country (Bremen and Brittany) or if 
it depends on public investment in other countries 
(Piemonte, Pais Vasco and Norte). 

The cross-Channel space 
within the EC space 
Another type of problem leads to another type of 
demand, linked directly to traffic across the Chan­
nel. The importance of these demands is very dif­
ferent in the regions in what we might call the 
cross-Channel space and other regions in the 
Community. 

The third variable is the regional policy of the cen­
tral authorities.This affects the regions in two 
ways: 

whether the government's action is inspired by an 
attitude of interventionism or laissez-faire; 

the place occupied by the region in the govern­
ment's vision of development. 

Typologies 

Given the multiplicity and diversity of the variables, 
the regions can be classified according to a num­
ber of typologies. 

Insular regions, continental regions 
The strongest fears and the greatest number of 
demands for action in the field of transport are 
expressed in the two peripheral regions of Scot­
land and Ireland. They consist essentially of a 
demand for infrastructure to access the Tunnel, 
considered as an essential complement to the 

In the first category, specific demands are di­
rected to the State to upgrade the competitive­
ness of ports faced with forthcoming competi­
tion from the Tunnel. In most cases, private 
operators, the ferry companies, have invested 
heavily in modernizing their fleets. Current 
demands, therefore, principally concern infra­
structures for serving the ports, whether close or 
remote. They are particularly evident in Nord-
Pas-de-Calais (road access to the ports), West-
Vlaanderen (port roads, roads and access canal 
to Zeebrugge and Ostend, better rail and road 
links to Nord-Pas-de-Calais) and even Kent (pri­
ority to the M25). Similar preoccupations can be 
seen in Zeeland (links with southern regions) and 
Brittany (linking St Malo to the TGV network and 
even further afield, in Bremen (port roads and 
more distant access roads). 

The more remote regions approve of anything 
that will develop competition between different 
modes of transport and that might improve the 
conditions of cross-Channel traffic. 
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Independent regions, dependent regions 
Among the regions, some evidently expect more 
of the central authorities than others. These 
regions have a political and administrative weight 
that allows them to formulate strategy along with 
considerable resources of their own. Among the 
13 regions and apart from Ireland, which is a 
sovereign nation, Nord-Pas-de-Calais, Bremen, 
Brittany, Piemonte and Pais Vasco are in this 
position. Whatever their importance, expectations 
are generally very clearly expressed since they are 
integrated in a global approach to relatively long-
term programming. 

The demands of the other regions seem more 
localized. This is the case in West-Vlaanderen and 
Hainaut, where they are specific to each town or 
port. They may even be quite controversial, as in 
Zeeland, where the WOV is simultaneously de­
sired and rejected, or in Kent, where some people 
want the international passenger station in Ash-
ford, whereas others are strongly reluctant to 
approve construction of a new rail line, while most 
will want both the station and the new rail line. 

Favoured regions, neglected regions 
The quality of the relationship between region and 
central government, and the place of the region in 
the central government's overall national vision, 
creates a further division of the regions into two 
major groups: those that believe they have the 
right to expect a great deal from central govern­
ment and those which, whether reluctantly or 
otherwise, do not expect very much. 

Nord-Pas-de-Calais obviously belongs to the first 
group, as do Brittany and Norte. 

The situation is less clear for the Belgian (West-
Vlaanderen, Hainaut) and the German (Cologne, 
Bremen) regions. 

Pais Vasco believes that the priorities of the cen­
tral government (including the Mediterranean 
connection) may postpone Pais Vasco's own pri­
orities concerning external links. Similarly, Pie­
monte assumes that the priorities of central gov­
ernment do not include external links. Zeeland 
sees itself as not taken enough into consideration 
and Scotland is not sure that London is really 
concerned about its problems. 

The result is that in the last-mentioned regions, 
demands explicitly directed to the government 
are addressed at least as much to the European 
Community as to the national central authorities. 

4.5.2. Expectations from the 
European Community 

The expectations from the European Community 
were partially spontaneous and partially solicited. 
Most of the regions got into the habit of asking 
from the Community and receiving: consequently, 
it is normal for them to think of an EC contribution 
to resolve eventual problems resulting from the 
opening of the Tunnel. However, the survey of 
regional actors was not entirely innocent. In fact, 
our contacts knew that we were operating for the 
Community — that undoubtedly gave them ideas. · 

At the same time, all regions are anticipating help 
from Brussels concerning the Tunnel. These ex­
pectations are more or less directly connected 
with the Tunnel opening, but mention of the Tun­
nel tends to justify all demands in the view of our 
contacts. Let us see why. 

(a) Findings 

The major regional expectations are indicated in 
Table 4.18 (see below). They are considered here 
from the expressed point of view of the regions 
only, regardless of the reality of the EC objectives 
and programmes. 

The situation of each region is illustrated on the 
basis of three indicators: population, distance 
from the Tunnel and the region's share of the 
Community in terms of GDP. 

We see that there are two major categories of 
demands. One category refers to Community 
intervention within the framework of the reform of 
the Structural Funds (particularly those budgeted 
in Objective 2) or related to Community program­
mes (particularly Interreg). Others start on the 
basis of the region's anticipated needs in order to 
maximize the advantages and minimize disadvan­
tages of the Tunnel opening. 

Among the latter, demands naturally focus on 
(from most-often to least-often cited): 

financing road and rail infrastructures; 

regulation of transport and maintaining fair com­
petition; 

pressure on the central governments so that they 
do their duties; 

financing various development projects more or 
less connected with the opening of the Tunnel. 
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Table 4.18. Main regional expectations from the European Community 

Region Issues 

Kent Aid from the EC is expected for restructuring the economy of the eastern and southern 
parts of the county. UKL100 million of Community money is expected through the 
cross-border development project involving a cooperation approach with Nord-
Pas-de-Calais. Some of this might go towards funding the high-speed rail links. 

Nord-Pas-de Calais Various expectations and demands are directed to the European Community. 
Among them are several tourism projects (including the V1A/2 museum in Calais), a 
tax-free business in Valenciennes, and several cross-border cooperation projects with 
Hainaut, West-Vlaanderen and Kent. 

West-Vlaanderen The ferry companies hope that clear regulations will guarantee fair competition in the 
cross-Channel transport market. Through Interreg, it is expected the Community will 
contribute to the improvement of economic and cultural relations with Nord-Pas-de-Calais. 

Hainaut Hainaut feels that it has been unjustly treated by the Community in terms of credit 
eligibility and allocations, as compared with Nord-Pas-de-Calais, and also for the 
Objective 2 and Interreg programmes. 

Zeeland The province counts on developing a certain number of its projects, such as 
infrastructure, within the framework of Euregio Scheidemond. 

Cologne Taking into account the international character of the new high-speed rail network, 
Cologne believes that a speedy connection with the networks depends mainly on the 
Community, which is the only authority capable of coordinating the route and its planning. 

Bremen One of the requirements is a settlement on fair competition conditions for all ports on 
the North Sea and the Channel. More generally, Bremen wants a balanced European 
regional policy, taking into account the issues and interests of outlying regions, with 
special attention to the Banana Skin. 

Brittany Ferry companies are asking for equal labour and social regulations and costs. 
Otherwise, the investment assistance could not be abolished. The major concern is 
the elimination of maritime extraterritoriality and consequently application of VAT and 
the disappearance of duty-free shops. In addition, there are hopes for a European 
contribution to the estuary route, to reinforce solidarity of the Atlantic regions. 

Piemonte The European Community should recognize the projects for transalpine connections 
as an EC priority, thus pushing their implementation by the Italian and French 
Governments and contributing to their financing. Appropriate EC regulations could 
compel the central authorities to pay more attention to the intermodal combined 
transport system. 

Scotland The main concern of Scotland seems to be to avoid becoming an increasingly 
peripheral region within the Community. Such a risk might justify some public (UK and 
EC) subsidies for an accessibility project. A specific demand is made for reorientation 
of ERDF Objective 2 priorities toward technological and transport infrastructure, in 
order to improve economic performance, technological and physical environment, 
and therefore economic competitiveness. The EC should eventually compel the UK 
Government to accept and Implement the additlonality principle. 

Ireland Ireland wishes to be compensated for its increased isolation so that it will not lose out 
by not being physically linked to the new European transport network. Concrete 
demands include port and other transport infrastructure investments in Ireland and in 
western UK, and investment ¡n sea transport, as on road/rail in other EC countries. 

Pais Vasco It is expected that the EC will support the development of the Atlantic arc regions by 
including among the European priorities the big transportation routes that go through 
the Irun/Hendaye frontier. This connection has already been included among the 15 
key accessibility projects to be studied in northern Spain and Portugal. The next step 
should be funding. 
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Table 4.18. Main regional expectations from the European Community (continued) 

Region Issues 

Norte The demands addressed to the EC are the same as those of the Portuguese 
Government: financial assistance for export-oriented firm modernization as well as 
upgrading international transport infrastructures. 

Source: Eurostat (1989). 

It remains to obtain a clearer view and to ana­
lyse the reasons for the differences in expecta­
tions. 

(b) Interpretation 

The identification and description of the factors 
involved in the various expectations from the 
Community will enable us to draw up regional 
classifications, which is a first step in evaluating 
the region's overall demand from Brussels. 

Variables 

The variables in the demands addressed to the 
Community appear to be essentially the same as 
those addressed to national authorities. We will 
simply recapitulate these variables. 

The geographic variables (distance to Tunnel, 
maritime exposure and place in the new transport 
system) help form a picture, and consequently an 
awareness of risk and of chances, thereby mak­
ing the basis of a possible strategy. 

The economic variables (weight of cross-Channel 
trade and changes in relative competitiveness) 
justify the size of the requests, as well as their 
insistence on the transport infrastructure. 

The political variables (political capacity, strategic 
choices and relations with the central power) can 
explain the more or less coherent nature of the 
requests. 

Typologies 

We do not believe that these variables interact in 
exactly the same way where requests are ad­
dressed to the central government of a State. 
Here, their combination produces a significantly 
different typological system. 

Maritime network, land network 
The involvement of the region in traffic between 
the United Kingdom/Ireland and the Continent 
brings up a very special sort of request. 

Tunnel competition does not frighten the coastal 
regions of the Channel and the North Sea, pro­
vided the rules of fair competition are respected 
between the various means of transportation. 
This concern is explicitly stated in West-Vlaan­
deren, Zeeland and Bremen. 

There appears to be greater fear concerning the 
extension of common law to land and sea trans­
port (particularly the elimination of duty-free 
shops) and a general application of VAT. Accord­
ing to the ferry companies, this would result in 
cost increases with harmful consequences. We 
picked up echoes of this fear in West-Vlaanderen, 
in Brittany and in Ireland. Air transport in Scotland 
and Ireland is also affected by the same fears. 
There is no real request formulated here, but rath­
er recriminations. In addition, the Continent 
seems to be ignoring much of this problem. 

Similar problems regarding road transport are 
only rarely brought up. Concern is focused on the 
new land transport system, particularly the high­
speed rail network. 

Kent would like to see the Community take 
charge of the extra costs of an environmentally 
suitable handling of the new rail line. Cologne is 
impatient for the TGV, and hopes that the Com­
munity can speed up construction. Piemonte, at 
wit's end with its national government's transport 
infrastructure choices, is turning to the Commu­
nity to assure its access to the outside world. Ire­
land is counting on the Community to convince 
the UK to improve access to Irish ports. Pais 
Vasco hopes that the Community will participate 
in improving links to northern Spain and Portugal, 
and connections to the French network. Norte is 
of course supporting the same request. 

Regions with programmes, 
regions with projects 
Some of our regions do not seem to have an 
overall strategy. They can provide no coherent 
response to the Tunnel challenge, nor address 
appropriate requests to the Community. This is 
the case of smaller regions: West-Vlaanderen, 
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Hainaut, and Zeeland. Their requests are formu­
lated in terms of Community intervention pro­
grammes (Interreg, Objective 2), which they would 
like to see continued or applied to their area. Kent 
has a somewhat similar attitude, since Kent 
County Council has tried to demonstrate a strate­
gy, but still lacks power. 

Within the same context, Scotland would like 
ERDF Objective 2 policy reoriented to place prior­
ity on technological development infrastructure as 
well as on transport. 

No specific mention is made of any particular 
European programme in other regions, giving the 
impression that requests are formulated uniquely 
on the basis of local needs and not on financing 
opportunities. This is the approach behind the 
desire to see the Community place priority on 
connecting eastern transport to the central 
system, which is a general and not astonishing 
position on the part of the most distant regions. 
This position is expressed in Piemonte for trans­
alpine links between Italy and France, in Pais 
Vasco and Norte for the northern Iberian network 
connection to the French and European net­
work, in Ireland for access and transit through 
the UK. In Pais Vasco and Brittany there is an 
additional and explicitly expressed desire to have 
the Community become more deeply involved in 
the development of the Atlantic arc. This is the 
initiation of an alternative and independent strat­
egy in relation to the Blue Banana. In Piemonte, 
this strategy is not Atlantic, but rather Mediterra­
nean. In Bremen, the concern is for a balanced 
European regional policy, particularly taking into 
account the more remote regions with special 
attention to the Banana Skin. 

It is not surprising that Nord-Pas-de-Calais has a 
more complex response to the Tunnel challenge, 
and, at the same time, that its expectations from 
the Community are not totally clear. The reason is 

that this region has, so to speak, its nose in the 
Tunnel. In spite of its planning experience, it is dif­
ficult for Nord-Pas-de-Calais to distinguish 
between what is essential and what is an acces­
sory; which means that a multiplicity of projects 
and expectations, without an evident strategic 
objective, will not reinforce Lille's position in terms 
of the obvious priority that it should have. 

National regions, Community regions 
The Tunnel is not generally viewed as a simple 
local development of facilities. Even if it does not 
directly affect some regions, none of the regions is 
totally indifferent. For most of them, it is an occa­
sion to situate themselves within the Community 
space, and not only in the national space. 

The first manifestation of this orientation is to 
develop cross-border cooperation agreements 
between British, Belgian, French and even Dutch 
regions, and the references that these regions 
have made to appropriate Community pro­
grammes. In one way or another, this is what is 
happening in Kent, Nord-Pas-de-Calais, West-
Vlaanderen, Hainaut and even Zeeland. 

Attitudes are different in other places: the Com­
munity is looked to more than central government 
in terms of having regional projects and needs 
taken into account. This is clearly expressed in 
Piemonte, somewhat less explicitly in Pais Vasco 
and it appears to be an implicit part of Scotland's 
approach. 

This is probably an indication that these regions 
are beginning to consider themselves more as 
subunits of the European Community than as 
subunits of their nation. The Tunnel, just like any 
other major infrastructure with a continental 
impact, reinforces such an orientation. This evolu­
tion results in greater expectations of the EC. 
They are presented at the end of Chapter 6 (Sec­
tion 6.4, 'Conclusions'). 
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5. The model analysis 

5.1. Introduction 

In order to quantify more precisely the impacts of 
the Channel Tunnel on the regions, it is necessary 
to have a methodology which will allow these 
impacts to be estimated in a consistent fashion. 
This is achieved through use of Meplan, a model 
that was designed to reproduce, forecast and 
evaluate interaction between transport and the 
location of economic activity. 

The Meplan package is composed of four main 
modules. 

LUS — regional economic module. 
This estimates the pattern of trade and of passen­
ger flows between the regions and to and from 
external zones. 

TAS — freight and passenger transport module. 
This estimates the flows of vehicles on the road, 
rail, air and sea networks. 

FRED — interface between trade and transport 
module. 
This converts the trade in commodities from 
annual value to daily flows in tonnes, and the 
annual demand for passenger movements into 
number of trips per day. It also feeds the transport 
costs and times back as inputs to the regional 
economic model. 

EVAL — evaluation of policies module. 
This module estimates the costs and benefits 
associated with a policy compared with an alter­
native policy. 

The way in which these modules are linked 
together for one time period can be seen by look­
ing at the horizontal links of Figure 5.1. The trans­
port costs and characteristics generate patterns 
of accessibilities between zones which help deter­
mine the patterns of trade. Starting with 1986 as 
the base year in which the calibration of the 
parameters of the model is carried out, the model 
is then run at five-yearly intervals over a 15-year 
time period. 

The first three of these modules are described in 
more detail in subsequent subsections. Firstly, 
their theoretical structure is outlined. Then there is 
an outline of the ways in which they have been 
implemented for this study. 

5.2. Structure and theory 

of the model 

5.2.1. The regional economic model 

5.2.1.1. Overview 
The regional economic model estimates the pat­
tern of trade in commodities and services and the 
pattern of passenger movement both between 
regions within the EC and also to and from world 
market regions. The main inputs to the regional 
economic model are the population-based 
demand for commodities and services, the 
capacity of production in each region and the 
transport cost between regions. 

The European Community is divided into 33 zones 
for modelling purposes as shown in Figure 5.2 and 
listed in Table 5.1. In the vicinity of the Channel 
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Figure 5.1. Evolution of the economic structure and transport through time 
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Figure 5.2. Channel Tunnel zone plan 
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Tunnel, these zones are relatively small (NUTS 
level 2 or level 3), becoming progressively larger 
with distance from the Channel. The regions that 
were selected for the in-depth studies are all kept as 
separate zones within this zoning system, in order 
that the model can estimate measures and indica­
tors of their rate of development into the future. 
Because the regional economic model works with a 
detailed set of economic sectors within a zone, it is 
less important that zones be defined which are 
small and of equal size and economically homoge­
neous. Instead what is necessary is that they be 
homogeneous with respect to the transport influ­
ences from the Channel. 

As well as the 33 zones within the EC which are 
considered as internal zones, there are also a 
small number of external zones to represent inter­
national trade with the rest of the world. 

The starting point for the economic system in the 
model is the final demand (internal and external) 
for various categories of products and services. 
The internal final demand is spatially determined 
based on the population in each internal zone, its 
income and consumption patterns. The interna­
tional demand (exports to non-EC countries) is 
exogenously determined for the external world 
market zones. 

The economic structure of the regions is repre­
sented within the model by 27 aggregate industrial 
factors. These generate the demands for move­
ments of commodities (i.e. trade) between the 
regions. The precise definitions of these factors is 
determined by the need to represent the main 
potential commodities which could be moved 
through the Tunnel and the economic sectors that 
are of special importance in the regions adjacent 

Table 5.1. The zoning system for the Channel Tunnel study 

Zone number 

1 
2 

3 
4 

5 
6 
7 

8 
9 

10 
11 
12 

13 

14 

15 
16 
17 

Zone name 

UK and Ireland 
Scotland* 
Northern Ireland 
North 
Yorkshire and Humberside 
East Midlands 
West Midlands 
North-West 
Wales 
Ireland* 
South-East 
South-West 
East Anglia 
London 
Kent* 

France 
Brittany* 
Picardie 
Haute-Normandie 
Basse-Normandie 
Nord-Pas-de-Calais* 
Île-de-France 
Champagne-Ardenne 
Centre 
Bourgogne 
Est 
Pays de la Loire 
Poitou-Charentes 
Sud-Ouest 
Centre-Est 
Méditerranée 

Belgium 
West-Vlaanderen* 
Hainaut* 
Belgium 

NUTS code 

7A 
7B 
71 
72 
73 
77 
78 
79 
8 

75 (not 755 and 757) 
76 
74 

755 
757 

252 
222 
223 
225 

23 
21 

221 
224 
226 
24 

251 
253 
26 
27 
28 

519 
523 

5 (not 519 and 523) 
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Table 5.1. The zoning system for the Channel Tunnel study (continued) 

Zone number Zone name NUTS code 

18 
19 

20 

21 

22 
23 

24 
25 

26 

27 
28 

29 

30 

31 
32 

33 

34 
35 
36 
37 

Netherlands 
Zeeland* 
Netherlands 

Denmark 
Denmark 

Germany 
Schleswig-Holstein 
Hamburg 
Niedersachsen 
West Berlin 
Bremen* 
Nordrhein-Westfalen 
Hessen 
Rheinland-Pfalz 
Cologne* 
Baden-Württemberg 
Bayern 
Saarland 

Italy 
Valle D'Aosta 
Liguria 
Lombardia 
Nord Est 
Emilia-Romagna 
Centro 
Piemonte* 
Lazio 
Campania 
Abruzzi-Molise 
Sud 
Sicily 
Sardinia 

Spain 
Noroeste 
Noreste 
Madrid 
Centro 
Este 
Sur 
Canaries 
Pais Vasco* 

Portugal 
Norte* 
Continente 

Greece 
Greece 

External zones 
Austria/Switzerland 
Eastern Europe 
Scandinavia 
USA and rest of world 

474 
4 (not 474) 

11 
12 
13 
1B 
14 
15 (not 152) 
16 
17 
152 
18 
19 
1A 

312 
313 
32 
33 
34 
35 
311 
36 
37 
38 
39 
3A 
3B 

B1 
B2 (notB21) 
B3 
B4 
B5 
B6 
B7 
B21 

C11 
C1 (notC11) 

' Denotes special study zone. 
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to the Channel Tunnel. The services sectors of the 
economy are also included as six factors. 

The production in any zone gives rise to a demand 
for intermediate products. In the model the pro­
duction in each sector gives rise to a demand for a 
variety of industrial products or services as well as 
labour, according to each sector's specific tech­
nology. The production cost of a product in a zone 
is estimated as the sum of the costs of the inter­
mediate products that it consumes together with 
the costs of transporting these inputs from their 
respective production zones. 

The total demand for consumption in a zone con­
sists of the final plus the intermediate demand for 
that product. To supply this demand each country 
has, during the past, developed an economic 
structure influenced by each region's natural 
resources, population and accessibility to markets. 
The production in each region depends on the 
regional productive capacity as well as the cost of 
transporting the region's products to the area 
where the products are demanded. The regional 
capacity is approximated by the existing levels of 
production disaggregated by economic sector. 

The pattern of regional trade is influenced by the 
transport cost which is calculated for all pairs of 
regions as an average of the transport costs 
depending on the actual modal split for each flow. 
The spatial pattern of the trade, as well as the pas­
senger transport, is determined by using a random 
utility framework so that final and intermediate con­
sumers decide according to zonal production lev­
els and transport costs from where they will obtain 
goods and services. The random utility framework 
is used in order to take account of heterogeneity in 
the range of goods and services consumed. 

The regional economic model produces multi-
regional trade flows of commodities and services 
as well as flows of passengers. These form the 
basis for generating the demand for transport. 

A change in the transport cost as an effect of 
infrastructure investments, or from changes in fuel 
prices or taxes will affect the regional trade pat­
tern. Based on these changes, together with 
other exogenous economic changes that are 
forecast, expected changes in the regional econ­
omic structure can be analysed. 

Emphasis within the study is being focused par­
ticularly on the development potential of the 
regions in the vicinity of the Tunnel, and on the 

trade that takes place between mainland Europe 
and the United Kingdom plus Ireland. This 
emphasis determines the orientation of the imple­
mentation of the regional economic model. While 
the model is set up to represent the flows of all 
commodities between all pairs of zones, the main 
effort has been placed on ensuring that flows 
which cross the Channel are represented accu­
rately. This means that in the context of this par­
ticular study many of the more distant flows (e.g. 
from Spain to Italy) are being included for the sake 
of completeness rather than with a view to their 
being analysed independently in detail. 

In this way the relative impact of the Tunnel on the 
transport costs of inputs to production and on the 
costs to consumers of finished products can be 
identified consistently for the different regions. It 
also highlights the extent to which the accessibil­
ity (i.e. average costs of inputs to production) of 
the peripheral regions compares with the more 
central regions. 

5.2.1.2. Input-output framework — 
simplified example 

The clearest way to represent the economic link­
ages between different factors is by use of a 
Leontief input-output model framework (Leontief, 
1986). The basic concept is that the production of 
some economic activity, an output, consumes a 
range of other types of economic activities as 
inputs. These inputs, in the process of being pro­
duced, in turn consume further inputs, and so on. 
The original development of input-output models 
was mainly concentrated on macroeconomic 
applications with little treatment of the spatial 
implications. However, for regional modelling pur­
poses the spatial aspects are crucial. 

A simplified view of how a spatial input-output 
model is structured is presented in Figure 5.3 
which describes a two-sector multi-zone situa­
tion. This example can be explained as follows. 
Exogenously specified amounts of population are 
located in each zone of the study area. The pur­
pose of this model is to estimate the spatial pat­
tern of location of industries and of services. 

In an input-output system, population or house­
holds are usually treated as a final or exogenous 
sector. In this example, the exogenously specified 
population in a specific zone i consumes goods 
and services. This creates a demand, called the 
final demand, for these goods and services. This 
demand is satisfied from zones adjacent to zone i. 
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The transport of goods from their production zone 
to their zone of consumption creates a set of 
freight movements. Consumers moving between 
home and where the services are available create 
a set of passenger trips. 

For a factory to function it needs various inputs 
such as energy, raw materials, financial services, 
etc. Thus each factory will consume an array of 
industrial and service inputs. This consumption 
requires a set of freight shipments and of busi­
ness trips from the zones in which the goods 
and services are produced. The demand for 
inputs that is created by endogenously gener­
ated factors (i.e. industries and services) is 
termed the intermediate demand, whereas the 
final demand represents those inputs whose de­
mand is created by exogenous factors (i.e. 
population). 

The total demand for services is the sum of the 
final demand plus the intermediate demand. The 
system does not end here, however, since the 
industries and services consumed by the factory 
consume inputs as well. Shops and offices require 
financial services and energy for heat and light. 
Thus the total demand for services in a zone gives 
rise to a further increment of intermediate demand 
for labour and for services in that zone. These 
intermediate demands will then be satisfied by the 
transport of each of these factors from the zones 
in which they are produced. 

Generally, goods movements are from the zone 
where they are produced to the zone where they 
are consumed. However for services, whether the 
direction of movement is from the zone of produc­
tion as in the case where the service employee 
visits the customer, or to the zone of production 
as is the case where the customer visits the sup­
plier of a service, it is not problematic since there 
will normally be a balancing return trip in each 
case. 

The connections between all the factors are rep­
resented in Figure 5.3 where it is shown that the 
process is circular, in that population creates a 
demand for goods and services, which in turn 
consume further goods and services creating fur­
ther increments in demand, and so on. 

The increments become smaller in each iteration 
and the procedure will always converge in prac­
tice to a stable eventual level of total consumption 
for each factor in each zone. 

5.2.1.3. Input-output framework for the 
Channel Tunnel study 

Having outlined a simple example of the operation 
of the input-output framework, the Meplan model 
for the Channel Tunnel study can be seen to oper­
ate in an analogous fashion. The starting point for 
the spatial input-output model is the level of final 
demand for each factor in each zone. This final 
demand comprises that part of consumption 
which is by households or government or which is 
used as investment by industry. Exports are 
treated within the model as if they were final 
demands in external zones (i.e. outside the EC). 

Within the Meplan framework the production of 
each factor is allocated to zones using a static 
spatial input-output structure as outlined above. 
On the other hand, the final demand and exports 
by zone are modified exogenously from one time 
period to the next. 

Taking the final demand of each factor as given 
for a particular year, the regional model generates 
the production of each industrial factor and in turn 
the production of each service factor. To achieve 
this, the following fundamental input-output equa­
tion is used: total demand is the sum of the final 
demand plus the intermediate demand. In mathe­
matical form this is: 

Y- = Y™ + X a™ X," (5.1) 

where 

Y[" = total demand for (i.e. total consumption of) 
factor m in zone i 

Y™ = the final demand for factor m in zone i 
α™ = the technical coefficient, which is defined as 

the number of units of m consumed to pro­
duce one unit of η in zone i 

X," = total endogenous production of factor η in 
zone i. 

The technical coefficients that are used were 
extracted from the 1980 input-output table for a 
group of nine EC countries as this represented the 
most complete source of consistent data available 
at present. Ideally these coefficients could be fur­
ther broken down to allow technologies to vary by 
country, using country-specific (i.e. varying by 
zone) coefficients for the major countries near the 
Channel Tunnel. However, this would substantially 
increase the computer running time and data-pro­
cessing needs of the project and has not been 
implemented to date. When looking to the future 
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the trend to convergence of economic and taxa­

tion structures of the different EC countries means 

that the use of coefficients averaged across all 

countries has certain advantages for forecasting 

purposes. Accordingly, the use of a common table 

is not as problematic as might first appear. 

5.2.1.4. The spatial allocation process 

In the previous subsection the economic linkages 

between the factors were described. In this sub­

section the emphasis is on describing the spatial 

linkages. These relate the zone in which a factor is 

produced to the zone where it is consumed. 

For some factors there is no concept of a spatial 

linkage; these are deemed to be non­transport­

able factors. For example, in the current study 

factor 37, construction, is a non­transportable 

factor. Buildings may be constructed or demol­

ished but they do not move. 

The other industrial and service factors are trans­

portable. The model estimates for each of these 

factors the trade from the zone of production to 

the zone of consumption. 

There is a common spatial allocation model for all 

transportable factors. This is analogous to a des­

tination­constrained distribution model; it takes as 

fixed the demand for the factor in consumption 

zones, and distributes the satisfaction of this 

demand among the sources of supply available in 

the zones of production. The functional form is a 

single level, multinomial logit model of discrete 

choice. The choice set is the set of production 

zones I available to a consumer in zone j . 

The form of the model to determine the trade 

between a production zone i and a consumption 

zone j is as follows: 

The logic underlying this model structure is as fol­

lows. The total consumption in zone j is multiplied 

by an expression representing the probability of it 

being produced in zone i. This probability de­

pends on a number of terms. These are now 

explained individually. 

The size term is generally measured by the 

capacity of production of the specified factor that 

is available within a zone. It reflects the property 

that, all other aspects being equal, a car factory is 

more likely to purchase steel from a region which 

is a major producer than a minor producer of' 

steel. Since some zones contain far more capac­

ity than others, and since on occasion zones may 

need to be combined or to be split, the use of a 

relevant measure of the size of a zone helps to 

represent these aspects and also increases the 

speed of convergence of the model. 

The cost of production in a zone for a factor com­

prises the costs of all inputs to production. The 

calculation of this cost will be discussed in more 

detail in Subsection 5.2.1.5. It can be seen from 

equation 5.2 that all other aspects being equal, 

the higher the cost of production in zone i, the 

less likely it is that consumers in zone j will 

demand their production from zone i. 

The disutility of transport between zones i and j is 

estimated from the transport model. It includes all 

aspects relevant to the characteristics of the trip, 

such as the cost, the travel time, the reliability of 

the mode, etc., so that it represents a generalized 

cost of transport. It is a composite disutility across 

modes. If the factor being allocated is industrial, 

then the disutility refers to freight transport, and if 

it is a service factor, then it relates to passenger 

'journeys. The greater the disutility of travel, the 

less likely it is that consumers from zone j will pur­

chase from zone i. 

I , = Y, S, exp [­ λ (c, + d,, ­ wj] 

Σ S, exp [­ λ (c, + dn ­ w¡.) 

(5.2) 

where the superscript m denoting the factor has 

been omitted from all the terms and where 

T,, = trade between consumption zone j and 

production zone i 

Y, = the total demand for consumption in zone j 

S, = measure of size of zone i 

c, = cost of production at i 

d„ = disutility of transport between i and j 

w, = zonal attractor at i 

λ = concentration parameter (positive valued). 

The regional model, as it is currently implemented 

for the Channel Tunnel study, concentrates mainly 

on the influence of transport costs and accessibil­

ities on patterns of trade, and at present excludes 

many other features from explicit representation in 

the model. These other influences include such 

items as the existence of multinational enterprises, 

historic trading patterns, etc. which are awkward 

to include explicitly in the model without requiring 

substantially more detail and data. A simpler 

approach, which tries to take some implicit 

account of a wide range of elements influencing 

location patterns not yet explicitly accounted for 

in the model, is implemented through use of the 
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zonal attractor term in equation 5.2. In the calibra­

tion phase of the study, various parameters are 

adjusted such that the modelled patterns of trade 

and of production are close to the observed pat­

terns. Having completed the exercise of calibrating 

the parameters of the model, the model estimates 

of the zonal factor production totals are then com­

pared with the observed zonal factor totals for 

each of the transportable factors. This enables 

zonal attractor values to be calculated which force 

the modelled and observed values to match 

exactly in the base year 1986. These resulting 

zonal attractors for each factor represent the influ­

ence of all the elements that fall outside the region­

al model framework that affect the patterns of 

location in the base year. When running the model 

in future years, these attractors are retained on the 

basis that many of the elements which are con­

tained within them are elements whose impor­

tance is likely to continue for some time into the 

future. As such, the zonal attractors can be con­

sidered to operate through time as inertia terms 

that damp the influence of the other elements that 

are explicitly represented in the regional model. 

If resources become available to develop this 

model further, it would be worthwhile to carry out 

more detailed research and analysis on the struc­

tural components of the attractor factors that 

were generated. Through econometric analysis 

these could be linked back to those characteris­

tics of the zones which give them special advan­

tages or disadvantages for the development of 

economic sectors. These characteristics could be 

aspects such as the existence of a skilled work­

force or tradition in an industry, special subsidies 

or tax incentives, climatic or fertility advantages for 

agricultural products, etc. When these character­

istics have had their relative importance quanti­

fied, they can be extracted from the general 

attractor term and then be separately forecast into 

the future. In this way, further aspects relevant to 

regional development in an economic sector 

could be introduced in a systematic and consis­

tent fashion within the regional economic model 

framework described above. 

The final term to be explained in equation 5.2 is 

the concentration parameter. This parameter is 

always positive. Larger parameter values will have 

the result that choices of location by consumers in 

zone j will concentrate almost completely on 

whichever zone i has the least value of the expo­

nential term of equation 5.2. When the parameter 

is smaller, the spread of choices will be distributed 

more widely over a greater range of production 

zones i. The value of λ used for each factor is the 

value which makes the modelled pattern of distri­

bution of trade most accurately duplicate the 

observed pattern of trade for that factor. 

5.2.1.5. Production and consumption costs of 

factors 

In spatial input­output models the treatment of 

transport and its costs is rather different to that 

adopted in conventional aspatial input­output mod­

els. Below is an explanation of the way in which the 

costs of transport are measured in the Meplan 

regional model, together with an outline of how this 

corresponds to the conventional approach. This 

subsection will also describe how costs and prices 

in general are represented within the models and 

how they are used for policy evaluation. 

In aspatial input­output models there are normally 

one or more branches referring to the transport 

industry. For freight these represent the consump­

tion of transport services by firms. Typically they 

will represent payments to rail companies and 

public hauliers but will not include own­account 

transport. The relative balance between the use of 

public hauliers and own­account transport differs 

between different countries, between different 

branches of industry within a country, and, more­

over, differs over time within an industry. Accord­

ingly, any analysis whose focus is on the impact of 

transport costs on patterns of trade for an indus­

try should be based on all transport costs, both 

explicit (public hauliers) and implicit (own­account 

transport). Analogous issues arise with respect to 

business trips where rail and air travel would be 

explicitly accounted within transport services but 

car travel may not be fully accounted. 

Within the Meplan regional model all transport 

costs are explicitly and fully represented. Because 

they are based on the patterns of flow by mode 

between zones, they allow for spatial differentia­

tion in the magnitude of transport costs for each 

economic sector. 

The cost of production of one unit of factor η is 

calculated by summing the cost of the inputs to 

production as: 
c;

1
 = Σ α™ í;,

m
 (5.3) 

where 

c" is the production cost within zone i of one unit 

of factor η 

6,
m
 is the consumption cost of input m in zone i. 
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This production cost includes both the costs of 

intermediate inputs and also those costs due to 

what are termed primary resources. The primary 

resource costs comprise three main components: 

the salaries of employees, profits and investment, 

taxes and subsidies. Note that unlike some input­

output tables, imports are not considered directly 

as a primary resource cost, but rather are consid­

ered to be the consumption of factors that are 

produced in external rather than internal zones. 

Although it would be preferable to disaggregate 

the primary resource cost into its three compo­

nents, data are not currently available to allow this 

disaggregation so that they are grouped together 

in a single factor, numbered 44, which is deemed 

non­transportable. 

Input­output tables can be created in units of 

physical volume (e.g. the number of tonnes of iron 

ore needed to produce one tonne of steel) in units 

of value (e.g. the number of ecu of iron ore per 

ecu of steel) or in a combination of both as used 

in sophisticated social accounting matrix (SAM) 

formulations. All of these can be implemented in 

the Meplan regional model. However, because 

the primary data source, the 1980 input­output 

table, is in value terms, it was decided to imple­

ment the model in value terms. This implies that 

the level of production and consumption in a zone 

is measured in units of million ecu. 

There is, none the less, a price­determining 

mechanism embedded within the model in the 

form of equation 5.3 above. The prices are built 

up as follows. Primary resources and imports are 

exogenously assigned a price of 1, which simply 

states that ECU 1 million of imports costs one 

times ECU 1 million at the point of import. The 

factors which are produced within the EC have 

their prices determined endogenously within the 

regional model. 

Consider, firstly, the case of the aspatial input­

output model. In this transport costs are included 

in the traditional aspatial fashion. The consistency 

requirements of the table ensure that once the 

input­output model has been iterated sufficiently 

to generate all the intermediate consumption, 

then the production costs and consumption 

costs for each factor build up to the value 1. This 

requirement has been used as a check on the 

accuracy of the data assembly and aggregation in 

the creation of the technical coefficients for the 

Meplan implementation and has been confirmed 

to hold when the spatial costs of transport are 

suppressed. 

Consider, secondly, the case where spatial trans­

port costs are explicitly included in the model. In 

this case the cost of consumption of one unit of 

factor m is measured as: 

tr = X [(c: + c™) Τ™] / Σ Tf (5.4) 

where 

êf is the cost of consuming one unit of factor m in 

zonej 

ef is the purchase price of one unit of factor m in 

zone i 

cf is the monetary cost of transporting one unit of 

factor m from its zone of production i to its 

zone of consumption j 

Tf is the volume of trade from zone i to zone j as 

estimated by equation 5.2. 

Here it can be seen that the consumption cost is 

a simple weighted average of the production 

costs plus the costs of transporting the factor 

from the producer to the consumer. The weight­

ing is based on the estimated distribution pattern 

of trade for the factor to that zone. 

In this second approach both the production 

costs and the consumption costs will be greater 

than the value 1, since double counting of the 

transport costs has occurred. While normally 

such double counting would be something to be 

avoided, in this context it will be seen that it is 

actually beneficial. The reasoning behind this 

viewpoint is as follows. 

In the aspatial input­output model, by definition, 

transport costs will be the same for all consumers 

in a sector regardless of where they are located. 

This gives a base level of transport costs aver­

aged over the EC as a whole. On the other hand, 

the regional model, because it has spatial trans­

port costs explicitly included, will generate costs 

of consumption which are greater in the regions 

remote from the zones of production, as can be 

seen from the structure of equation 5.4. The 

extent to which the consumption cost for a spe­

cific factor in a zone exceeds 1 will represent the 

degree of transport disadvantage to consumers 

of that factor in that zone. The system is in fact 

more sophisticated than this, in that even if con­

sumers in a peripheral region have a local source 

of production of the factor in question, they may 

still need to pay above­average prices in order to 

cover the high costs of transporting the inputs to 

production to this peripheral region. These pro­

duction prices are built up in the model through 
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equations 5.3 and 5.4. Thus the extent to which 
the production prices in a zone exceed 1 are anal­
ogous measures of the degree of transport disad­
vantage to producers in the zone. 

Because this structure is built on a full input-output 
structure, it will correctly balance the relative 
importance of transport costs to other production 
costs. This means that for sectors which have low-
value high-volume (i.e. high relative transport cost) 
inputs the resulting estimated prices will exceed 1 
by a greater amount than those sectors which 
have high-value low-volume (i.e. low relative trans­
port cost) inputs. 

This structure also allows the transport cost 
impact of a specific policy to be measured individ­
ually for both producers and consumers of every 
factor in every zone. Here it should be noted that 
since factors other than pure cost enter into the 
mode choice and zone choice models, the evalu­
ation of benefits is more consistently carried out 
through use of composite disutilities rather than 
just monetary cost savings. These composite dis­
utilities are also produced within the regional 
model at a disaggregate level. 

This discussion has illustrated the way in which 
the Meplan regional model ensures a full and 
explicit representation of all the effects of changes 
in transport costs and characteristics on both 
producer prices and consumer costs. In later sec­
tions the ways in which these transport costs and 
characteristics are measured will be outlined. 

5.2.1.6. Iterative structure of the spatial 
allocation model 

In Subsections 5.2.1.3 to 5.2.1.5 the various 
components of the spatial allocation model have 
been identified separately. This separation 
between the concepts does not exist in practice 
within the model, but rather was created artificial­
ly to structure the explanation of the model. 

The model itself allows every factor in every zone 
to consume any other factor from any other zone, 
and a change in any one price in the system can 
affect the location directly or indirectly of all trans­
portable factors within the model. 

There is a powerful iterative structure built into the 
model which allows: 

iterations around the input-output system; 

iterations around the spatial allocation system; 

iterations around the zonal productive capacity/ 
demand balancing; 

all to be under way in parallel. The details of many 
parts of the algorithm are described in Williams 
(1979). 

The number of iterations required before the 
model arrives at a completely converged stable 
solution depends very much on how good the 
starting point is from which the iterations com­
mence. Provided that the data used in the model 
are logically consistent and that parameter values 
are sensible, the model has always been found to 
converge to a stable solution. 

5.2.1.7. Incremental models 

The core of the regional model is the way in which 
the patterns of location of production and con­
sumption of the factors evolve both through time 
and through space and the way in which they 
interlink and interact with one another. The esti­
mation of the location of factors is carried out by 
one of two types of model. 

The first type of model is used for the alloca­
tion of the industrial and service factors. It is a 
spatial allocation model that is static in the 
sense that any run of the model represents the 
pattern of location at one point in time. This 
model is described in Subsections 5.2.1.2 to 
5.2.1.6 and is contained in the Meplan module 
LUSA. 

The second type of model is much simpler and is 
used for the allocation of changes through time in 
the levels for each factor of the final demand. It 
estimates the increment of growth or decline for 
each factor in each zone between one time 
period and the next. It operates singly for each 
factor in turn. This model is contained in the 
Meplan module LUSB. 

On the basis of past trends in GDP per capita of 
each country, projections are made of future econ­
omic growth rates for each country. Using the 
growth rate in GDP the final demand per capita in 
the country is increased pro rata for each econ­
omic factor. The population in each zone within a 
country is increased by a growth rate based on 
past population trends in the country. The up­
dated final demand rate for the country is applied 
to the updated population in each zone of the 
country to produce the updated total final 
demand for the year in question. 
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5.2.2. The interface between regional 
economics and transport 

For the Meplan regional model to estimate the 
spatial pattern of location of production and con­
sumption, it requires as inputs the disutility and 
the monetary costs of travel for each trade 
between all zone pairs. For the transport model to 
function, it requires estimates of the future flows 
of freight and of passengers by type between 
each pair of zones. 

5.2.2.1. Outputs sent from the regional model 
to the transport model 

The demand for freight transport that has been 
estimated by the regional economic model is con­
verted from its annual value in ecus to the tonnes 
moved per day. The conversion is carried out by 
multiplying the trade by a volume to value ratio 
estimated for each commodity type. These flows 
include both interindustry flows of input interme­
diate goods and also finished products to final 
demand. These flows in tonnes are aggregated 
together into a number of flow types. These flow 
types range from bulk low-value goods at one 
extreme, which will be little affected by the Tunnel, 
through to low-volume high-value manufactured 
goods at the other extreme, where the quality of 
service (in terms of higher frequency, capacity and 
reliability) afforded by the Tunnel will be important. 

In a similar fashion the annual demand for pas­
senger trips is converted into the number of pas­
senger trips per day. Within the regional econ­
omic model six passenger types are distin­
guished. This separation into market segments is 
to take account of the different expected growth 
rates in the future, their different modal split be­
haviour and consequently the different influence 
that the Channel Tunnel is likely to have on their 
patterns of behaviour. 

5.2.3. The transport model structure 

5.2.3.1. An overview of TAS 

The transport module of the Meplan package is 
known as TAS. TAS takes flows between origins 
and destinations and predicts the modes and 
routes that they will use. To do this usefully, some 
inherently complex and often untidy features have 
to be considered: 

(i) transport systems are made up of networks; 

(ii) different modes of transport have different 
characteristics; 

(iii) users not only respond to the availability of 
transport but also affect it, usually by getting in 
each other's way; 

(iv) the predicted outcome not only from the 
users' points of view but also from those of 
public transport operators, highway manage­
ment authorities and government bodies that 
give subsidies or receive taxes generally needs 
to be examined. 

The transport model comprises three TAS pro­
grams. 

TASB is used to check the network for consist­
ency and to sort the network data into the order 
required for path calculations. 

TASA makes the actual predictions of modal split 
and route choice. In general, its first results will 
imply congestion in parts of the network. The 
delays that result are estimated, and the modal 
split and process of adjustment, called capacity 
restraint, is repeated until no more changes in 
route or mode are taking place. 

TASE is used to organize data from TASA into for­
mats required for evaluation tables. A typical 
application of TASE is to establish the costs and 
revenues of public transport operators from the 
outputs of TASA. 

Many transport models have been developed 
over the last 30 years, giving rise to a 'conven­
tional' form of transport model with which Meplan 
can appropriately be compared. The critical differ­
ence between Meplan's TAS and the conven­
tional four-stage transport model is that of the 
four stages, trip generation, trip distribution, 
modal split and assignment, only the last two are 
present, because in Meplan the number and pat­
tern of economic trades are calculated in LUS 
and converted to trips by the interface program 
FREDA. Each run of TASA therefore uses a fixed 
trip matrix. 

In technical terms, Meplan offers a hierarchical, 
multinomial logit modal split model and a multi-
path assignment. Capacity restraint is carried out 
by adjusting link speeds, and the model is solved 
by iterative running using the full matrix through­
out. 

5.2.3.2. The study area and zoning system 

When modelling a transport system it is usual to 
define a boundary to the study area and to sub-
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divide this area into zones. The main criterion gov­
erning the study area definition is that it should 
include all areas and transport links which would 
be significantly affected by the proposals being 
evaluated by the model. It is also useful if the 
boundary follows major administrative boundaries 
to facilitate the provision of input data and the 
interpretation of output results. 

Zones are modelled by connecting a zone cen­
trato to the network which represents the place 
where an average journey from the zone is con­
sidered to start. They are the basis of modelling 
transport demand since the trip matrix created by 
the regional economic model represents move­
ment between each origin zone and each destina­
tion zone. 

5.2.3.3. The supply of transport — Networks 

The transport infrastructure is represented in the 
module TAS by a network of links and nodes. It is 
usual to represent the transport network in great 
detail in the area where the greatest changes are 
expected to allow detailed modelling, but to sim­
plify the network as distance increases. 

In Meplan a single network is defined in which all 
the different link types are represented. This use of 
a single network allows great flexibility in the treat­
ment of intermodal trips such as when cars trans­
fer to a ferry for a sea crossing. 

Information included for each link depends on the 
link type but generally includes: 

Origin and destination node: the nodes in ques­
tion at either end of the link. 

Distance: the length of links are summed to give 
the journey distance between zones which can be 
used in calibration/validation. 

Charge: a charge on an individual link is normally 
used only for exceptional costs to users such as 
tolls on roads or air fares. General costs are 
defined elsewhere in the model when considering 
different modes. 

Time/speed: either of these can be used when 
defining a link type. Within the model, the speed is 
converted everywhere to the time on the link. 
Speed is often easier to code for road links but for 
timetabled air or rail services, for example, time is 
easier to include. 

Capacity: normally the maximum throughput of 
the link at high levels of congestion is included. 

Exogenous load: can be used to represent traffic 
that uses link capacity but is not otherwise mod­
elled. 

Although the majority of links defined in the net­
work usually corresponds directly to the transport 
infrastructure such as roads and railways, Meplan 
can also use links to represent other physical 
characteristics such as transfer between air ser­
vices, waiting, or access (for example, between a 
zone centroid and the network proper). 

5.2.3.4. The demand for transport — 
Trip matrices 

One of the main outputs from the Meplan regional 
economic model is the set of matrices of trades 
between zone pairs. Many of these trades are not 
usable directly as trip matrices in the transport 
model since they are generally in value rather than 
physical units, nor are they usually appropriate for 
the modelled time period. The regional econ­
omic/transport interface model, FREDA, modifies 
these to produce matrices by flow type in appro­
priate units and for the time period being mod­
elled. It is these flow matrices which represent the 
demand for movement of passengers and freight. 

Modal split and assignment, which are discussed 
below, are the processes whereby this demand 
for movement is allocated to the different trans­
port modes available and to the different links in 
the network. 

5.2.3.5. Users and operators 

To understand the transport model fully it is help­
ful to distinguish between transport users, who 
pay a tariff to use a service, and transport opera­
tors, who provide transport services for users. 
Vehicle operating costs are generally used in the 
transport model to determine the least-cost paths 
through the network. The assumption made is 
that vehicle operators will tend to use those paths 
which imply the lowest vehicle operating costs. In 
some cases, such as for passenger movements 
and high-value freight, it is also normal to include 
a further element in the cost function to take 
account of the user's value of time. 

The transport model also requires user tariff infor­
mation for all facilities for which users are 
charged. User tariff information, along with other 
characteristics of a mode, is utilized in the model 
to determine which modes or combination of 
modes will be chosen by a user when making a 
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journey or sending a consignment of freight. Seg­
mentation of the market for transport has been 
represented in the model through the inclusion of 
different tariffs for different passenger types. For 
example, the air fares for business trips have 
been coded at the level of fully flexible fares, while 
leisure travel was coded at the economy fare for 
booking in advance. Package holiday travellers 
were coded at a further discount of 20% below 
this fare. Analogous fare adjustments were made 
on other modes. 

5.2.3.6. Modes and modal split 

model's popularity is that it is based on an explicit 
and justifiable theory of utility-based choice, while 
at the same time being practical to calibrate and 
operate. 

It is possible to define a hierarchical choice model 
in which it is assumed that actors will make 
choices at different levels. For example, at the 
upper level of choice the options of car and coach 
transport could be given. At the second more 
detailed level, individual options within each group 
such as Channel crossing by ferry or by shuttle 
could be given. 

The transport model represents the different 
modes of transport available to travellers using a 
two-level description. When considering move­
ment at the individual link level, a passenger or 
unit of freight is represented as having a travel 
state (network mode) appropriate to that of the 
link. For example, on a motorway the travel states 
car ride, coach ride and goods vehicle drive could 
be included. 

When considering movement at the level of a 
whole trip, each passenger or unit of freight is 
represented as having a user mode appropriate 
to the trip. Each user mode is built up as a collec­
tion of travel states, or network modes, which 
occur on links in the network. For example, flows 
that go part way by rail or truck but then continue 
on board ships could be coded as trips by user 
mode 'shipping' that use network modes 'rail' or 
'truck' for part of the trip. 

Different categories of links are used to specify 
different values of time and money cost functions 
for different travel states, and to restrict certain 
travel states to certain links. 

Each trip has its own specification for both the 
mode and the route distribution processes. That 
is, the available modes, the parameters for the 
mode and route choice model, and the hierarchi­
cal structure for the mode choice model are all 
specified separately for each type. This allows 
various types of trip to be treated separately, each 
with its own set of characteristics. 

The modal split process for trips is represented 
using a multilevel logit model of discrete choice. 
This is the theoretically most sophisticated model 
in general practical use and acceptance for modal 
split prediction. Its mathematical derivation is 
widely available (e.g. Wilson et al., 1981) and 
need not be repeated here. The reason for the 

The choice of modes for a trip is therefore depen­
dent on the relative travel disutility of each mode. 
This travel disutility (or generalized cost) compris­
es: 
(i) the money cost (or operating cost or fares), 

(ii) the travel time (with potentially different values 
of time applied to the different travel states), 

(iii) a mode specific constant (to represent the 
convenience, flexibility or availability of the 
mode). 

The modal split model takes as input the charac­
teristics of the transport supply and matrices of 
trips by type. It then produces as output the num­
ber of passengers and freight units by type travel­
ling between each pair of zones on each mode of 
transport. It also measures the average money 
costs, travel times, and disutilities which are input 
to the regional economic model for the next time 
period. They are the measures of accessibility 
among zones that influence future spatial choices. 

The disutility of travelling along a link is defined from 
the distance, time and money cost incurred on the 
link. Different definitions are established for each 
link category and travel state for each trip type. This 
allows different mode specific values of time to be 
specified, for example, for waiting and riding. The 
money cost incurred on a link is also built up from 
the properties of the link, travel state and trip type. 
This is because both the generalized cost for travel 
and the money cost for travel, separate from the 
generalized cost, are required in Meplan. General­
ized costs are intended to represent the general 
difficulty associated with travel. They are used in 
modelling the travel decisions within the transport 
model. Money costs play a particular role on their 
own in the regional economic model and are 
passed on separately for use there. 
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5.2.3.7. Trip assignment 

Trip assignment is the process whereby flows 

between zones are actually allocated to the links 

defined in the network to produce link loads. The 

assignment model in Meplan is a multipath 

assignment and, like the modal split calculations, 

is based upon random utility theory. 

and predicts which paths they will take through 

the network. 

Both these distributions are done using the fol­

lowing functional form: 

Rl]k = F, exp[^(gijk + ßj] /k^exp[­^(gIJk,+ßk.)] (5.5) 

where 

This assumes that each individual traveller will 

make each choice of route through the network 

on the basis of a personal perception of the pos­

sibilities available. This is achieved in the transport 

model by assuming that individuals' perceptions 

of route characteristics form a distribution around 

the average route characteristics calculated in the 

model. By assuming a particular shape to this dis­

tribution, a logit model is used to predict the 

choice of route at each point in the network for 

each journey and group of travellers identified. 

This assignment model is similar to that devel­

oped by Dial (1971) in that it allocates flows to a 

set of 'reasonable' paths, based upon the 'gener­

alized cost' of alternative routes. A 'reasonable' 

path is one in which every successive node 

through which the traveller passes is nearer, in 

terms of generalized cost, to the destination. In 

Meplan, flows will be allocated to all the reason­

able paths available to a particular journey. The 

extent to which travellers concentrate on the min­

imum paths or, conversely, spread out over all the 

paths, is represented by the distribution in individ­

ual perceptions of the choices and has to be esti­

mated in the implementation of the model. 

Assignments are carried out for each user mode 

and for each flow. The assignment considers 

which network modes are available for each user 

mode so as to assign the flow onto appropriate 

link types and to use the appropriate functions 

and parameters to calculate disutilities. The iden­

tity of the network mode available on a link does 

not in itself affect the assignment. 

The operation of the assignment process occurs 

in two phases. The first builds up information 

about paths by each mode and for each flow, 

from every origin to one destination at a time. This 

information is needed for the modal split to be 

predicted. The second part of the assignment 

process comes after the modal split and predicts 

flows by mode for all the flows in the flow group, 

again from every origin to each destination in turn, 

i = index representing origin zone 

j = index representing destination zone 

k = index representing modes for split among 

modes and representing paths for split 

among paths 

K,j = the set of all modes for split among modes 

and all paths for split among paths from i to j 

F¡¡ = the volume of trips going from i to j , in total 

for split among modes and for a given 

mode for split among paths 

Ri¡k = the volume of trips going from i to j by 

mode k for split among modes and along 

path k for a given mode for split among 

paths 

μ = a concentration parameter that allows cali­

bration of the sensitivity of the distribution 

process to the influences represented 

explicitly 

gilk = the generalized cost for mode k for split 

among modes and path k for split among 

paths 

ßk = mode specific constant for mode k for split 

among modes and zero (i.e. not used) for 

split among paths. 

A balanced assignment with capacity restraint is 

sought iteratively. In each iteration the origin desti­

nation matrix for each trip type is loaded separ­

ately and the total loads on links resulting from 

both the freight and passenger movements 

added together and then used for capacity 

restraint considerations. The congestion caused 

by all 'vehicles' on a link is estimated and the 

travel times are adjusted causing changes in 

mode and route choice. The process is iterated 

until the patterns of transport have converged to 

a stable solution. Note that in the current phase of 

the Channel Tunnel model, capacity constraint is 

not implemented. 

5.2.3.8. Transport model outputs 

Among the outputs from the transport model are 

the average costs, times and disutilities of move­

ment between each pair of zones for each type of 

flow. This information is fed back to the interface 
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program which converts it into costs and disutil­
ities per unit of economic trade. These costs and 
disutilities are in turn input to the regional 
economic model when it is run for the next time 
period, and there provide the time-lagged 
measures of accessibility between zones which 
influence the future spatial pattern of regional 
development. 

5.3. Model implementation and 

calibration 

5.3.1. The regional economic model 

5.3.1.1. Factor definitions 

This subsection outlines the background to the 
definition of the factors to be used in the regional 
economic model LUS. The set of factors com­
prises the complete set of entities to be included 
within the regional economic model. Factors 
include industrial sectors, travel purposes, basic 
socioeconomic information, etc. Some factors 
correspond to entities which are transportable 
either as freight or as passenger trips. Others, 
such as construction (buildings once constructed 
do not move have outputs which are not trans­
portable. 

Secondly, the spatial distribution patterns of these 
six market segments may be quite different. 
Some segments (e.g. day-trippers) will have 
mainly local trips in the vicinity of the Channel, 
while others (e.g. inclusive tours) will have a much 
wider geographical spread. 

Industrial factors (factors 11 to 43) 
The main issue in determining the set of factors to 
use to represent industrial sectors was the 
requirement to be able to build up consistent data 
sets for which data is available for all zones. The 
only sets of input-output tables available for indi­
vidual EC countries on a common year (1980), are 
at the 59 branch level for six countries: 

Belgium 
Denmark 
France 
Italy 
Netherlands 
United Kingdom 

and at the 44 branch level for three countries: 

Germany 
Portugal 
Spain. 

No tables are available as yet for 1980 for the 
remaining three EC countries: 

Table 5.2 provides a list of the factors and the 
units in which they are measured. 

Passenger travel factors (factors 5 to 10) 
The passenger travel factors have been defined 
so as to be consistent with the main source of 
data available to the project, namely the UK 
Department of Transport survey of passengers to 
and from the UK. They have been distinguished in 
order to represent realistically the main passenger 
travel markets across the Channel. 

Greece 
Luxembourg 
Ireland. 

Since it is easier to aggregate categories than to 
disaggregate categories, the categorization of 
economic sectors used in the regional model is at 
the R44 branch level. Of these 44 branches, 27 of 
them correspond to primary and industrial pro­
duction (factors 11 to 37). These branches pro­
duce outputs that are transported as freight 
movements rather than person trips. 

It is advantageous to keep these factors separate 
for the following reasons. Firstly, the choice of 
modes is quite different between business and 
non-business travellers, given that business trav­
ellers typically have their travel costs covered by a 
firm and may be prepared to spend substantially 
more money for a fast and flexible service than 
are non-business travellers. Also, holiday-makers 
on inclusive tours will differ in their choice of 
modes of transport from those on independent 
holidays. 

The remaining 17 economic sectors correspond 
to service branches. The service branches pro­
duce as outputs movements of people or money 
but not of freight. It is convenient to aggregate 
some of the service branches in the model for two 
reasons. Firstly, for a number of the countries the 
input-output tables are not available at the full 
R44 level. Secondly, the relationship of these 
branches to the travel factors allows some of 
them to be aggregated together without substan­
tial loss in precision of the results. 
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Table 5.2. Meplan factors 

Factors 

Miscellaneous factors 
1 Population 
2 Employment 
3 Income/capita 

Travel factors 
5 Business or study 
6 Inclusive tours 
7 Independent holiday 
8 Visit friends 
9 Day-trippers 

10 Miscellaneous 

Industrial factors 
11 Agricultural 
12 Coal 
13 Coking 
14 Petroleum 
15 Energy 
16 Radioactive 
17 Metal ores 
18 Minerals 
19 Chemicals 
20 Metal products 
21 Machinery 
22 Instruments 
23 Electrical 
24 Vehicles 
25 Transport equipment 
26 Meat 
27 Dairy 
28 Other food 
29 Beverages 
30 Tobacco 
31 Textiles 
32 Leather 
33 Timber 
34 Paper 
35 Rubber 
36 Other manufacturing 
37 Construction 

Service factors 
38 Repair, retail, communication 
39 Lodging, catering 
40 Transport services 
41 Business, finance 
42 Market sen/ices 
43 Non-market services 

Miscellaneous factors 
44 Primary resource costs 
48 Cross-Channel tourism 

Units 

Persons 
Employees 
Million ECU 

(Trips) 

(Million ECU) 

(Million ECU) 

(Million ECU) 

Transportable 

N 
N 
N 

Y 
Y 
Y 
Y 
Y 
Y 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 

Y 
Y 
Y 
Y 
Y 
Y 

N 
N 
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Miscellaneous factors (factors 1, 2, 3 and 44) 
These factors include population, employment, 
income per capita plus primary resource costs. 
Some further factors were also used in the model 
for technical reasons to interface the travel factors 
with the service factors. 

5.3.1.2. Data inputs 

Population 
Population is included both in the model directly 
as an exogenously specified factor and also used 
to divide up the final demand values for countries 
which are disaggregated into more than one 
zone. 

The 1986 population values have been deter­
mined from Eurostat: Regions — 1989 edition. 
The Eurostat Regions figures are defined at NUTS 
level 2 divisions and therefore can be used to 
determine population figures for most of the study 
zones explicitly (London and Kent being the only 
exceptions). The London and Kent populations 
have been approximated from 1986 population 
data from another source (Central Statistical 
Office: Regional trends 24 — 1989 edition). Note 
that the Luxembourg population has been includ­
ed with that in zone 17 — Belgium. 

Table 5.3 contains 1980, 1985 and 1986 popula­
tion figures. 

Final demand 
The source of much of the economic information 
for this study is the set of Eurostat reports and 
tables relating to consistent input-output tables 
for 1980. This information, however, is only avail­
able for nine of the EUR 12 countries, being cur­
rently unavailable for Ireland, Greece and Luxem­
bourg. 

For each EUR 9 country, then, final consumption 
of households, consumption of general govern­
ment and private non-profit-making institutions 
and the gross fixed capital formation (GFCF — or 
gross fixed investment) were obtained from the 
Eurostat tables (R44 division) and combined to 
form the final demand values for each country. 
These figures were converted from the country 
national currency into 1980 ecus and then pro­
portioned into the study zones according to the 
population in each zone. They were then aggre­
gated into the Meplan factors. 

Table 1 in Appendix A5.1 contains the EUR 9 final 
demand values as input into the Meplan model. 

For Greece, Ireland and Luxembourg, domestic 
consumption and investment values were esti­
mated from information in Eurostat: National 
accounts ESA. 

Imports and exports 
In this study, export and import refer to the 
export/import of goods to countries outside of the 
study area (i.e. to the external zones) and not to 
the export/import of goods between different 
countries in EUR 12. 

Exports in 1980, by branch, were provided in the' 
Eurostat input-output tables. These figures were 
scaled up to 1986 values and adjusted to take 
account of exports from Greece, Ireland and Lux­
embourg by information provided in Eurostat: 
External trade — Statistical yearbook 1990. Each 
branch total was then apportioned to the external 
zones according to proportions derived from 
Eurostat: External trade — Statistical yearbook 
1990. It should be noted that all branches that are 
exported are exported to each of the four external 
zones in the same proportion. This will be adjust­
ed if and when improved information becomes 
available. 

Table 2 in Appendix A5.1 contains the 1986 
exports by Meplan factor division from EUR 12. 

Imports in 1980 were scaled up to 1986 values by 
branch in an analogous fashion to the exports. 

Production capacities 
Sector production capacities for each economic 
factor are required to run the Meplan model. For 
the nine countries for which Eurostat input-output 
table information is available, 1980 figures for 
domestic output by the R44 branch were 
obtained. These values were scaled up to 1986 
values by a ratio of the 1986 to 1980 gross value-
added at market price figures provided in the 
Eurostat publication National accounts ESA — 
Detailed tables by branch 1989. Scaling the fig­
ures up in this manner assumes an unchanging 
structure of production through time (in the 
absence of available data on how production 
structures have changed). In line with this the pro­
portion of inputs from all branches to any particu­
lar branch would not be expected to change over 
time. 

Having calculated the production capacities for 
each R44 branch for each country, the distribu­
tion of capacities for countries which are disag­
gregated into more than one zone had to be 
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Table 5.3.1980,1985 and 1986 zonal population figures 

Country 

Germany 
Zone 21 North Germany 
Zone 22 Bremen 
Zone 23 Mid-Germany 
Zone 24 Cologne 
Zone 25 South Germany 

France 
Zone 8 Brittany 
Zone 9 Normandy 
Zone 10 Nord-Pas-de-Calais 
Zone 11 lle-de-France 
Zone 12 Mid-France 
Zone 13 South-west France 
Zone 14 South-east France 

Italy 
Zone 26 North Italy 
Zone 27 Piemonte 
Zone 28 South Italy 

Netherlands 
Zone 18 Zeeland 
Zone 19 Rest of Netherlands 

Belgium + Luxembourg 
Zone 15 West-Vlaanderen 
Zone 16 Hainaut 
Zone 17 Rest of Belgium 

United Kingdom 
Zone 1 Scotland 
Zone 2 Midlands, North England 
Zone 4 South England 
Zone 5 East Anglia 
Zone 6 London 
Zone 7 Kent 

Ireland 
Zone 3 Ireland 

Denmark 
Zone 20 Denmark 

Greece 
Zone 33 Greece 

Spain 
Zone 29 Rest of Spain 
Zone 30 Pais Vasco 

Portugal 
Zone 31 Norte 
Zone 32 Rest of Portugal 

Total 

1980 

61 567 
13 400 

695 
22 357 

3 915 
21 200 

53 858 
2 680 
4 702 
3 921 

10 008 
10116 
10 126 
12 305 

56 416 
27 005 
4 501 

24 910 

14 149 
350 

13 799 

10 224 
1 079 
1 307 
7 838 

56 314 
5 153 

27 925 
13 228 

1 882 
6 644 
1 482 

3 401 
3 401 

5 123 
5 123 

9 643 
9 643 

37 443 
35 266 

2 177 

9 766 
3416 
6 350 

317 904 

1985 

61 022 
13 258 

663 
21 959 

3 879 
21 263 

55 172 
2 757 
4 828 
3 931 

10 228 
10 274 
10 389 
12 765 

57 141 
27 003 
4 403 

25 735 

14 490 
356 

14 134 

10 227 
1 090 
1 280 
7 857 

56 620 
5 137 

27 825 
13 472 

1 965 
6 721 
1 500 

3 541 
3 541 

5114 
5 114 

9 935 
9 935 

38 505 
36 325 

2 180 

10158 
3 553 
6 605 

321 925 

(1 000) 

1986 

61 067 
13 255 

657 
21 937 

3 881 
21 337 

55 394 
2 758 
4 849 
3 929 

10 231 
10315 
10 441 
12 871 

57 246 
26 979 
4 392 

25 875 

14 570 
356 

14214 

10 232 
1 092 
1 276 
7 864 

56 763 
5 121 

27 842 
13 552 

1 992 
6 750 
1 506 

3 541 
3 541 

5 121 
5 121 

9 966 
9 966 

38 669 
36 483 

2 186 

10 208 
3 577 
6 631 

322 777 

1980 and 1985 figures from Eurostat: Regions — 1988 edition. 
1986 figures from Eurostat: Regions — 1989 edition. 
Approximate 1980, 1985 and 1986 London and Kent values. 
1980 Norte value estimated according to 1985 proportions. 
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estimated. Employment data was used for this 
purpose. 

Employment figures for 1986 for both the R06 
and R17 sector divisions at NUTS levels 2 and 3 
were available from a detailed Eurostat file. Gen­
erally, the R06 sector employment information 
was complete; however, there were significant 
gaps in the information at the R17 level. Specifi­
cally, there were gaps in the industry and energy 
sectors, and in the German and the UK data in 
general. These gaps were supplemented by infor­
mation obtained from other data sources (Euros-
tat: Regions — Statistical yearbook 1988; Central 
Statistical Office: Regional trends 24 — 1989 edi­
tion; Employment Gazette (November 1987) and 
two of the special region study reports: '(Cologne: 
Preliminary situation analysis and possible 
impacts of the Channel Tunnel' and 'Situation 
analysis and possible impacts: Kent'). Note that 
the Eurostat R06 sector totals were retained 
throughout. 

The R17 employment data were then used to 
estimate the distribution of sector production 
capacities. Because the sector production 
capacities were at the R44 level and the employ­
ment information at the R17 level, sectors at the 
R44 level were divided according to their appro­
priate R17 employment category. 

Values for Greece, Ireland and Luxembourg were 
estimated from Eurostat: National accounts ESA, 
1989. 

5.3.1.3. Technical coefficients 

It has been assumed that the input-output struc­
ture contained in the Eurostat input-output tables 
applies to all countries in the study. Essentially, this 
assumption implies that to produce one unit of a 
factor in one country requires the same amount of 
inputs as it does in another country. Note that, 
however, the final demand values and production 
capacities have been country or zone specific. 

The technical coefficients were derived from the 
1980 Eurostat input-output tables. It was 
assumed that these same rates apply to the 1986 
situation. For computer efficiency, all coefficients 
of less than 0.0001 were set to zero. 

5.3.1.4. Regional economic model calibration 

Because this study is primarily concerned with 
transport flows across the Channel, the LUS 

model calibration process concentrated on best 
representing money flows of the various factors to 
and from the UK. Observed 1986 trade volumes 
between the UK and EUR 12, by Nimexe cat­
egory divisions, were used to measure the accura­
cy of the calibration results. Note that the Meplan 
factor definitions do not directly coincide with the 
Nimexe definitions and therefore for comparison 
purposes both were aggregated into categories 
which are approximately equivalent. 

Calibration of the land-use model essentially 
involves determining the distribution parameter,' 
lambda (λ), for each factor which best represents 
the observed distribution of trade for that com­
modity. For each commodity different values of 
lambda were tested to seek to reproduce the 
trade across the Channel. During this process it 
was discovered that, because of the large intra-
country flows, lambda values of such a large mag­
nitude were required so that the model conver­
gence was impeded. Secondly, it was found that 
such lambda values resulted in intercountry trade 
patterns which were much too concentrated. 

In order to represent both the large intracountry 
flows and the more dispersed intercountry trade, 
a special programme was written which added a 
constant extra disutility to the transport disutility if 
the origin and destination zones were not in the 
same country. This extra disutility represents the 
additional difficulty in trading between countries 
which is not accounted for in transport costs and 
disutilities as determined in the TAS model. With 
this additional adjustment, the large intracountry 
flows were able to be replicated, and, since the 
disutility term being added to all trade pairs out­
side the country was a constant, relative trade 
'patterns between countries were not affected. 

A comparison of the observed and modelled 
trade flows between the UK and mainland 
Europe, in money terms, is presented in Table 5.4. 

It should be noted that in this study the majority of 
effort was spent on best representing the trading 
patterns of those commodities which would be in 
competition in using the Channel Tunnel and, 
therefore, representation of the fuel and other bulk 
flow trade patterns is less accurate. 

In addition to representing accurately the trade 
flows across the Channel, trading patterns for the 
various factor categories were examined and 
compared with observed values. Eurostat, Ex­
ternal trade — Analytical tables - 1986 (Volume Z), 
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Table 5.4. Comparison of observed and modelled 1986 trade flows between the UK and mainland 

Europe 

(million ecu) 

Category 

Agriculture 

Fuels 

Metal ores 

Minerals 

Chemicals 

Machinery 

Textiles 

Leather 

Wood and paper 

Rubber 

Other manufacturing 

Total 

Total flow 

Observed 

9 868 

7 121 

6017 

2 961 

7 038 

29 194 

5 816 

684 

2 673 

4118 

3 280 

78 770 

Modelled 

10 423 

8 989 

5 943 

2 977 

7 372 

29 354 

5 929 

620 

2 607 

3 860 

2 461 

80 535 

Source: Eurostat, External trade — Analytical tables — 1986 (Volume Ζ). 

Figure 5.4. Comparison of observed and modelled 1986 trade flows between the UK and mainland 
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provided observed commodity trading patterns 
between the UK and EUR 12. From this informa­
tion 'observed' average distances, for trades of 
commodities, were calculated assuming a central 
location in each country from which the trade was 
assumed to originate or end. Modelled results 
were compared with these observed values and 
are shown in Table 5.5 below. Note that these 
values represent intercountry trading patterns 
only. 

5.3.2. The interface between the regional 
economic and transport models 

5.3.2.1. Volume to value ratios 

In order to convert the trades in the land-use 
model into transport flows for the transport model 
and to convert disutilities per unit of flow output 
from the transport model into disutilities per unit 
of trade it is necessary to input volume/value 
ratios for all the transportable commodities. 

UK trade figures for 1989 in both volume and 
value terms were obtained from Port Statistics 
(1989). These values were used to calculate the 
volume of goods in tonnes per ECU 1 million 
(1980) of money, by NST chapter, as shown in 
Table 5.6. The conversion factor to convert 
1989 pounds sterling to 1980 million ecus was 

derived from COBA; Eurostat: Facts through fig­
ures — A statistical portrait of the British in the 
Community; and UK in figures — 1990 edition. 

Note that because the Meplan factors are defined 
at a more disaggregate level than the NST chap­
ters, the same volume to value ratio was used 
initially for all categories contained in the same 
NST chapter and subsequent adjustments were 
made to individual factors on the basis of judg­
ment. 

For container-type movements (flow groups 9 and· 
10), the volume to value figures required further 
adjustment to convert the transport volume 
measurement from units of tonnes to units of feu 
(40-foot equivalent units). Statistics on the aver­
age number of tonnes carried by a loaded truck 
(35.1 to 38 tonne size), by NST/R commodity 
classification, were provided from the internation­
al road haulage survey (1989). It was assumed 
that a 35.1 to 38 tonne truck carried 1 feu. This 
conversion from tonnes to feu, for each com­
modity, was assumed to be equally relevant for 
all container traffic. 

Note that this method of conversion was not 
applied to the energy factor (factor 15). In this 
case, the conversion factor was set to zero as it 
was assumed that energy products travelled by 

Table 5.5. Comparison of observed and modelled average distances for trades of commodities 

(km) 

Trade 

18 Minerals 
19 Chemicals 
20 Metal products 
21 Machinery 
22 Instruments 
23 Electrical 
24 Vehicles 
25 Transport equipment 
26 Meat 
27 Dairy 
28 Other foods 
29 Beverages 
30 Tobacco 
31 Textiles 
32 Leather 
33 Timber 
34 Paper 
35 Rubber 
36 Other manufacturing 

Observed 

1 069.6 
1 085.8 
1 158.3 
1 181.6 
1 181.6 
1 181.6 
1 129.6 
1 129.6 
1 078.5 
1 042.4 
1 068.7 
1 078.5 
1 114.5 
1 238.1 
1 272.1 
1 097.8 
1 124.2 
1 023.1 
1 065.3 

Modelled 
results 

938.7 
984.1 

1 123.0 
1 031.8 
1 027.2 
1 041.4 
1 060.7 
1 038.7 
1 043.4 
1 138.7 
1 019.1 
1 096.9 
1 226.7 
1 208.8 
1 168.6 
1 064.3 
1 009.9 

993.4 
1 116.1 
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Table 5.6. Volume to value ratios 

NST chapter 

0 Agricultural products 
1 Foodstuffs 
2 Solid mineral fuels 
3 Petroleum and products 
4 Ores and metal waste 
5 Metal products 
6 Crude and manufactured minerals 
7 Fertilizers 
8 Chemicals 
9 Machinery, transport equipment, 

manufactured articles and 
miscellaneous manufactured goods 

Volume 

(1 0001) 

21 121 
18 855 
15 523 

115 722 
25 602 
15014 
17 267 
4 141 

22 282 

27 378 

Value 

(1980 million ECU) 

6 596 
14 340 

627 
9 694 
2 070 
9 618 
1 397 

348 
20 596 

94 755 

Volume to 
value 

3.202 
1.315 

24.758 
11.937 
12.368 

1.561 
12.360 
11.899 

1.082 

0.289 

methods not represented in the network (i.e. pipe­
line etc.). 

Because all transport network information was 
input as costs in 1990 pounds sterling, an addi­
tional conversion was required to convert the 
transport disutilities from TAS into LUS disutilities 
per unit of trade in 1980 million ecus. 

In order to convert the LUS trade flows which are 
measured in 1980 million ecus of goods per year, 
to transport flows per day, a 365 working days per 
year conversion was assumed. 

The other information required in the conversion is 
the proportion of trade flow contained in each 
transport flow type (i.e. the proportion of agricul­
ture, in value terms, which is bulk, semi-bulk, gen­
eral-value container and high-value container). 
Very little relevant information was available and 
therefore values have largely been assumed with 
some guidance from 'International road haulage 
by United Kingdom registered vehicle — Report 
on 1989' and Origins, destinations and transport 
of UK international trade' (1986). 

Once commodity types were apportioned to flow 
groups, the volume to value ratios were further 
adjusted to account for the differences in the 
value of goods per unit of volume for the four flow 
groups. For instance, goods moved in powered 
goods vehicles, or as air freight tend to be of 
higher value per unit of volume than those trans­
ported in containers or unaccompanied trailers. 
Non-unitized goods, bulk and semi-bulks, tend to 

be of an even lower value per unit volume. This 
final adjustment to the volume to value ratios was 
made bearing in mind the average volume to 
value ratio value as calculated above for each 
commodity. 

5.3.3. Implementation and calibration of the 
transport model 

In this subsection the way in which the transport 
model has been implemented for the Channel 
Tunnel study is described. 

5.3.3.1. Transport zoning system 

Thirty-seven transport zones in total are defined in 
the transport model and are illustrated in Figure 
5.2 and listed in Table 5.1 (in Section 5.2). The 
European Community was divided into 33 internal 
zones based on NUTS region definitions. In the 
vicinity of the Channel Tunnel, zones were kept 
relatively small to allow detailed modelling but as 
distance from the Channel increases their size 
becomes progressively larger. The following four 
external zones were also defined. 

34 Austria/Switzerland 
35 Eastern Europe 
36 Scandinavia 
37 USA and rest of the world 

5.3.3.2. The transport network — General 

As in other transport models, the supply of trans­
port in the Meplan Channel Tunnel model is 
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Table 5.7. Link type definitions 

Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

Link type name 

Toll motorway 
Other motorway 
Non-motorway dual carriageway 
Non-motorway single carriageway 
Road access 
Car ferry (non-cross-Channel) 
Road border crossing 
Rail line 
Rail access 
Rail transfer 
Rail border crossing 
Air route (standard) 
Air access 
Air transfer 
Car ferry (cross-Channel) 
Coach ferry (cross-Channel) 
Passenger ferry 
Coach ferry (non-cross-Channel) 
Ship 
Ship transfer 
Air route (business) 
Special air access 
Train on ferry 
Intrazonal 
Car shuttle (Tunnel) 
Tunnel access 
Ship link (sea) 
Coach shuttle (Tunnel) 
Goods vehicle shuttle (Tunnel) 
Goods vehicle ferry (cross-Channel) 
Through passenger train (Tunnel) 
Through freight train (Tunnel) 
Goods vehicle non-cross-Channel ferry 

Capacity unit 

Peu 
Peu 
Peu 
Peu 
Peu 
Peu 
Peu 
Passenger 
Passenger 
Passenger 
Passenger 
Passenger 
Passenger 
Passenger 
Passenger 
Passenger 
Passenger 
Passenger 
Tonne 
Tonne 
Passenger 
Passenger 
Tonne 
Feu 
Passenger 
Wagon 
Tonne 
Passenger 
Lorry 
Lorry 
Passenger 
Feu 
Lorry 

represented by a network of links and nodes. In 
the model there is a single network in which all the 
different types of link are represented. This use of 
a single network allows great flexibility in the treat­
ment of intermodal trips such as when road vehi­
cles transfer to ferries for sea crossings. 

In all, 33 link types have been defined. These are 
listed in Table 5.7. The majority of these represent 
actual links such as roads, railway lines, air routes 
and sea crossings and these will be discussed in 
subsequent subsections. However, several links, 
known as transfer links, have also been defined. 
These are not 'actual' transport links as such, but 
have been incorporated to enable flows to trans­
fer between network modes. Transfer links will be 
discussed in greater detail in the network-specific 
subsections which follow. Similarly, for each net­
work type, access links (or centroid connectors) 
have been defined to allow the connection of 

zone centroids to the network proper. These will 
also be discussed in greater detail in the network-
specific subsections. Intrazonal links are also 
examined. 

5.3.3.3. Road network 

Figures 5.5 and 5.6 show the road network 
assumed for the Channel Tunnel study. As the 
maps show, a high density of road network has 
been included in the vicinity of the Channel Tun­
nel to allow detailed accurate modelling. How­
ever, as distance increases from the main area of 
interest, the network representation is less 
detailed. For example, only one motorway 
between London and Birmingham has been 
assumed because in the regions links have been 
aggregated to give a more general representation 
of the network. 
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The road links included in the model were deter­
mined by examining the A4 Big Road Atlas 
Europe (January 1987 edition). These were classi­
fied into link types 1 to 7 as listed in Table 5.7. For 
each of 'real' link types 1 to 4 and 7, the link 
lengths were scaled from the AA road atlas. Both 
road speeds and tolls were extracted from the 
1990 RAC Continental Motoring Guide. 

'Pseudo' road link types 5 and 7 were coded 
using a different approach. For road access from 
centroids a simple assumption of 1 km link length 
and 0.5-hour travel time was made to represent 
the average time taken to access the main road 
network within a zone. 

At those locations where a road crosses a coun­
try boundary (link type 7), two road nodes were 
created on either side of the border and a con­
necting link inserted of length 0.1 km with a travel 
time of 0.2 hours (12 minutes) to account for bor­
der delays. Delays to goods vehicles were 
assumed to be one hour. 

5.3.3.4. Rail network 

The modelled rail network is illustrated in Figure 
5.7. As with the other network types, modelled 
density decreases with distance from the Chan­
nel. 

The links to be included were determined using 
the Thomas Cook European timetable (27 May to 
30 June 1990) and these were classified as link 
type 8 as listed in Table 5.7. Link lengths and 
times were also determined from the Thomas 
Cook timetable. 

As for the road network, for rail access links (type 
9), a simple assumption of 1.0 km link length and 
0.5-hour travel time was made, and for transfer 
links (type 10) a zero link length and 0.5-hour 
travel time was assumed except for Dover and 
Calais, where 0.25 hours was used to reflect the 
more frequent service. However, for rail border 
crossing (type 11), zero time and minimal link 
lengths were assumed to reflect the fact that 
trains are not delayed at frontiers. 

On all rail link types no capacity restriction has 
been assumed. 

5.3.3.5. Air network 

The air network is shown in Figure 5.8 and has 
been represented using link types 12, 13, 14, 21 
and 22 as listed in Table 5.7. 

Information on average weekday travel times was 
extracted from the ABC World Airways Guide 
(December, 1989). It has been assumed that air 
travel links have two-way characteristics, that is 
that the average time to fly from London to Paris 
is equal to the average time from Paris to London. 

Link distances were calculated from the node 
coordinates and therefore represent straight line, 
'as the crow flies' distances. Two types of air 
travel link have been identified to provide a dis­
tinction between general air travel (link type 12) 
and business air travel (link type 21). Fares for' 
each link were provided by a local travel agent. 
The cheaper tourist fare is based on a booking 
made 14 days in advance and including a stay 
over a Saturday night whereas a fully flexible fare 
for business travel was assumed. 

Air access is generally provided via an air access 
link (type 13) from the zone centroid. These links 
generally have a one-hour travel time. However, 
for zones which do not have direct access to an 
international airport such as Kent, a special air 
access link (type 22) is provided. This special 
access link represents the average time and dis­
tance characteristics to the nearest zone with 
international airport facilities. 

Air transfer links (type 14) represent the time 
required to check-in and exit from an airport. The 
time on these two-way links has been coded as 
three quarters of an hour, to represent, on aver­
age, a one-hour check-in time and 30-minute exit 
time. 

All air links have no capacity restrictions. 

.5.3.3.6. Ferry network 

The cross-Channel ferry network was represen­
ted by link types 15 to 18, 23 and 30 as listed in 
Table 5.7, and link type 33 represented the non-
cross-Channel ferries. 

Ferry travel information was determined from 
1990 ferry guides. For routes where no ferry guide 
information was available, information was 
extracted or approximated from newspaper arti­
cles in The Observer (1 April 1990) and The Inde­
pendent (6 January 1990). Travel times between 
nodes were average times, as determined from 
the various ferry guide information sources. Two 
types of costs and hence two link types were dif­
ferentiated for ferry travel: foot passenger (type 
17) and car passenger (type 15) costs. Foot pas­
senger costs were one-way costs based on five-
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day excursion fares. Car travel costs were one­
way, per person costs, based on five-day return 
excursion fares for a medium car (6.00 m) and 
two adults. 

Straight line distances between ferry nodes were 
measured from RAC European road maps and 
the Bartholomew Europe atlas and drivers' guide 
(1989). 

No capacity restriction was assumed for ferry 
links. The delays encountered when boarding 
were incorporated into the ferry ride to make an 
overall ferry service. 

5.3.3.7. Shipping network 

The shipping network was represented by link 
types 19, 20 and 27 as listed in Table 5.7. Link 
types 19 and 27 were used to represent shipping 
links proper and were coded with distances 
scaled from appropriate maps and average 
speeds of 20 km/h. 

Link type 20 was used to represent the transfer 
between land-based modes and the shipping net­
work and included a one-hour transfer time per 
tonne. 

5.3.3.8. Intrazonal links 

Intrazonal links (type 24) have been coded for all 
internal zones to allow the modelling of freight 
movement within zones. The link distance was 
based on the assumption that the average intra­
zonal trip length in a zone would approximate to 
one third of the average zone diameter. The diam­
eter of each internal zone was therefore measured 
and an appropriate value coded into the network. 
The corresponding time was calculated using the 
assumed speed for lorries of 80 km/h. The speed 
for the other mode for which intrazonal travel was 
modelled (train freight) was included when consid­
ering individual modes. 

5.3.3.9. The Channel Tunnel 

The Channel Tunnel itself has been represented 
by separate link types for each mode that will be 
able to use it. Link types 25, 26, 28, 29, 31 and 
32 have thus been specified as listed in Table 5.7. 
A distinction has been made between through-
trains, for which there are no 'terminal' delays/ 
costs and shuttle trains which transport road vehi­
cles, thereby incurring delays due to loading, fron­
tier controls and security checks. 

5.3.3.10. Flow types, user modes and network 
modes 

In the Channel Tunnel study, matrices of trans­
port demand by flow type (which distinguish 
between purpose of personal travel and types of 
cargo for goods) are created by the regional 
economic/transport model interface module 
FREDA. 

The modal split and assignment processes (as 
discussed in Subsection 5.2.3) are performed on 
these flows by allocating flows to user modes, 
which are made up of a combination of network 
modes (or travel states), which can use certain 
link types. 

It is therefore useful to consider the flow types, 
user modes and network modes that have been 
defined in the model and to explain the inter­
relationships between them and the link types 
they are permitted to use. 

Ten flow types have been defined, of which six 
relate to passenger trips and four to flows of 
freight. These are listed below in Table 5.8. 

Table 5.8. Channel Tunnel study flow types 

Passenger trip purposes 

Flow type 

1 
2 
3 
4 
5 
6 

Flow name 

Business/study 
Inclusive tour 
Independent holiday 
Visit friends/relatives 
Day-tripper 
Miscellaneous 

Flow unit 

Person 
Person 
Person 
Person 
Person 
Person 

Freight flow types 

Flow type 

7 
8 
9 

10 

Flow name 

Bulk solid and liquid 
Semi-bulk 
Unitized — general 
Unitized — high value 

Flow unit 

Tonnes 
Tonnes 
Feu* 
Feu* 

* Feu: 40-foot equivalent unit container. 

In the Channel Tunnel study, 12 user modes have 
been defined of which six relate to passenger 
travel and six to the transportation of freight. To 
allow effective modelling of the competition for 
cross-Channel traffic, separate user modes for 
cars, coaches and trucks on both ferries and the 
Tunnel have been included. All 12 user modes are 
listed below in Table 5.9. 
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Table 5.9. User mode definitions Table 5.11. Network mode definitions 

User mode 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Name 

Car with ferry 
Coach with ferry 
Train/ferry 
Plane 
Truck with ferry 
Through-rail 
Bulk ship 
Other ship 
Air freight 
Car with Tunnel 
Coach with Tunnel 
Truck with Tunnel 

Passengers 
or freight 

Passenger 
Passenger 
Passenger 
Passenger 
Freight 
Freight 
Freight 
Freight 
Freight 
Passenger 
Passenger 
Freight 

In the case of passenger travel, passenger flow 
types (2 to 6) are permitted to use all six passen­
ger user modes. However, it has been assumed 
that business travellers (flow type 1) would not 
use coaches. In the case of freight flows, a more 
complex relationship exists whereby only certain 
flow types are permitted to use certain user 
modes. These relationships are shown in Table 
5.10 below. 

Table 5.10. Relationship between freight flow 
types and user modes 

Freight flow types 

7 Bulk solid and liquid 

8 Semi-bulk 
9 Unitized — general 

10 Unitized — high value 

Permitted to use 
user modes 

7 Bulk ship 

5 Truck with ferry 
6 Through-rail 
7 Bulk ship 
8 Ship 

12 Truck with Tunnel 

5 Truck with ferry 
6 Through-rail 
9 Airfreight 

12 Truck with Tunnel 

As discussed earlier, user modes are used to rep­
resent movement at the level of the whole trip and 
are built up as a collection of network modes 
which occur on links in the network. 

In the Channel Tunnel study, 22 network modes 
have been defined of which 12 relate to passen­
ger travel and 10 relate to the movement of 
freight. These are listed below in Table 5.11. 

Network 
mode 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 

20 

21 

22 

Mode name 

Car ride 
Coach ride 
Train ride 
Air ride 
Air business 
Air access 
Car ferry 
Passenger ferry 
Goods vehicle drive 
Train freight 
Air freight 
Goods vehicles 
on ferry 
Train ferry 
Ship freight 
Ship access 
Car Tunnel 
Coach Tunnel 
Goods vehicle Tunnel 
Through passenger 
Tunnel 
Through freight 
Tunnel 
Car ferry, 
non-cross-Channel 
Goods vehicles 
on ferry, 
non-cross-Channel 

Modal unit 

Peu 
Passenger 
Passenger 
Passenger 
Passenger 
Passenger 
Passenger 
Passenger 
Lorry 
Feu 
Feu 

Lorry 
Feu 
Tonne 
Tonne 
Passenger 
Passenger 
Lorry 

Passenger 

Feu 

Passenger 

Feu 

The relationships between user mode and net­
work mode showing which travel states combine 
to make up a user mode is shown in Table 5.12 
below. 

In the transport model, only certain network 
modes are permitted to use certain link types. The 
relationship between link type and network mode 
is shown in Table 5.13. 

5.3.3.11. Path building 

To understand the transport model it is helpful to 
distinguish between transport users, who pay a 
user tariff for a service, and transport operators, 
who provide a transport service for users. In the 
Channel Tunnel model, it is assumed that path 
building and assignment are dependent upon 
vehicle operating costs and that vehicle operators 
will tend to use those paths which imply the low­
est vehicle operating costs. The modal split pro­
cess, however, is based upon the tariff charged to 
the user under the assumption that users will tend 
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Table 5.12. Relationship between user mode 
and network mode 

User mode 

1 Car with ferry 

2 Coach with 
ferry 

3 Train/ferry 

4 Plane 

5 Truck with ferry 

6 Through-rail 

7 Bulk ship 

8 Other ship 

9 Airfreight 

10 Car with Tunnel 

11 Coach with 
Tunnel 

12 Truck with 
Tunnel 

Network mode 

1 Car ride 
7 Car ferry 

2 Coach ride 
8 Passenger ferry 

3 Train ride 
8 Passenger ferry 

19 Through passenger 
Tunnel 

4 Airride 
5 Air business 
6 Air access 

9 Goods vehicle drive 
12 Goods vehicle on ferry 

10 Train freight 
13 Train ferry 
20 Through freight Tunnel 

10 Train freight 
14 Ship freight 
15 Ship access 

9 Goods vehicle drive 
10 Train freight 
14 Ship freight 
15 Ship access 

6 Air access 
11 Airfreight 

1 Car ride 
16 Car Tunnel 
21 Car ferry, 

non-cross-Channel 

2 Coach ride 
17 Coach Tunnel 

9 Goods vehicle drive 
18 Goods vehicle Tunnel 
22 Goods vehicle on ferry, 

non-cross-Channel 

to select a mode that minimizes their costs and 
hence offers a low tariff. 

Vehicle operating costs are used in the Channel 
Tunnel transport model to determine the least 
cost paths through the network by the vehicles in 
a specific mode. These are calculated by first 
specifying a function relating the monetary costs 
(to the user) of one modal unit traversing a link to 
the characteristics of that link. 

Having calculated the above network costs for 
each mode on a link-by-link basis, the general­
ized cost of travel by a flow on a mode on a 
link can be calculated as a function of this net­
work cost and the time taken to traverse it. 
Thus, a set of reasonable paths can be ob­
tained for each combination of mode and flow 
from which a 'composite' disutility can be cal­
culated. 

While the tariff information relating to passengers 
is based on accurate published information, that 
relating to freight is of necessity more tentative. 
For reasons of commercial competitiveness, 
operators are unwilling to provide information on 
the charges actually levied on major users so the 
figures used in the model are approximations 
drawing on a number of sources. 

5.3.3.12. Modal split 

Having determined the paths available between 
zones to the different flow/mode combinations, 
the proportion of those flows using each mode 
is estimated based upon their relative disutil­
ities. 

For the three pairs of user modes which involve a 
direct choice between ferry and Tunnel, i.e. for 
car/ferry and car/Tunnel (1 and 10), coach/ferry 
and coach/Tunnel (2 and 11), and truck/ferry and 
truck/Tunnel (5 and 12), the ferry/Tunnel split is 
calculated first as a submodal ratio and the main 
modal allocation is then made between car (1 + 
10), coach (2 + 11), truck (5 + 12) and all other 
available modes. The submodal parameters were 
chosen in such a way that the result in any non-
Tunnel case represents a single hierarchy choice. 

5.3.3.13. Traffic assignment 

The purpose of traffic assignment is to transform 
the flows in a mode into vehicles/wagons/vessels 
and to assign these to the links on their modal 
path. In the Channel Tunnel model a probabilistic 
multipath Dial-type algorithm based on a logit 
structure is used which assumes that 'vehicles' 
are more likely to use the least disutility path than 
other paths but will spread to paths with larger 
disutilities. As discussed earlier, assignment uses 
the same cost functions as the path-building pro­
cess because it is assumed that vehicle routeing 
is based on operators aiming to minimize their 
operating costs. 
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Table 5.13. Relationship between link type and network mc )de 

Link type definitions Network mode number 

No 

1 
2 
3 

4 

5 
7 

8 
9 

10 
11 

12 
13 
14 
21 
22 

15 
6 

16 
17 
18 
23 
30 
33 

19 
20 
27 

24 

25 
26 
28 
29 

Link name 1 2 3 4 

Toll motorway χ χ 
Other motorway χ χ 
Non-motorway/dual-
carriageway road χ χ 
Non-motorway/single-
carriageway road χ χ 
Road access χ χ 
Road border crossing χ χ 

Rail line χ 
Rail access χ 
Rail transfer 
Rail border crossing χ 

Air route (standard) χ 
Air access 
Air transfer 
Air route (business) 
Special air access 

Car ferry 
Car, non-cross-Channel ferry 
Coach ferry 
Passenger ferry (rail) 
Coach non-cross-Channel ferry 
Train ferry 
Goods vehicle ferry 
Goods vehicle non-cross-
Channel ferry 

Shipping line 
Ship transfer 
Sea shipping link 

Intrazonal 

Car shuttle (Tunnel) 
Tunnel access 
Coach shuttle (Tunnel) 
Goods vehicle shuttle (Tunnel) 

5 

X 

6 

X 
X 

X 

7 8 9 

X 
X 

X 

X 
X 
X 

X 
X 

X 
X 
X 

X 

10 11 12 13 14 15 16 17 18 19 20 21 22 

X 
X 
X 
X 

X 

X 

X 
X 

X 

X X 

X 
X 

X 

X 

X 
X X X X X 

X 
X 

5.3.4. Outputs provided by the Meplan 
Channel Tunnel model 

Having incorporated all the information and data 
discussed in the preceding sections into a work­
ing model, it is useful to outline the resultant 
model outputs. 

The major outputs from the Meplan model are 
listed below. Although interzonal movements of 
freight are projected between all zone pairs, only 
those crossing the Channel have been fully 
checked and are represented in detail. The pas­

senger flows are only included for pairs of zones 
on opposite sides of the Channel (i.e. between 
UK/Ireland and mainland Europe). 

A. Outputs from the regional economic develop­
ment module 

(a) For each zone, production and consump­
tion of commodities is estimated for aggre­
gate economic sectors. 

(b) The value of trade for each commodity 
between each pair of zones. 
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(c) Changes in the costs of production of a 
commodity in a zone due to changes in the 
costs of transport of the inputs to produc­
tion in that zone. 

B. Outputs from the transport and trade interface 
module 

(a) The volume of trade and transport by type 
flow between each pair of zones. Volumes 
are measured in tonnes for freight or pas­
sengers for personal movement. 

(b) Transport cost for each commodity 
between pairs of zones. 

C. Outputs from the transport module 

(a) Flows on each main mode of transport. 

(b) Assignment of these flows to a defined net­
work of links. 

(c) Trip distances, speeds, times and costs. 

The use of Meplan in this study therefore pro­
vides: 

(a) detailed numerical forecasts of the likely 
effects of the Channel Tunnel on economic 
activity in each defined zone; 

(b) effects on travel costs, distances and times; 

(c) how these effects will vary over time; 

(d) how they will be affected by possible EC or 
national policies on transport infrastructure 
development; 

(e) the advantages and disadvantages of possible 
policy options related to the Channel Tunnel. 

5.4. Model validation: How good is 
the model? 

After the model has been set up and calibrated, it 
is essentially ready for use as a predictive tool or, 
more precisely, for the simulation of different scen­
arios of transport infrastructure development in 
Europe related to the Channel Tunnel. 

However, before this is done, it is useful to con­
duct one further test to find out whether the cali­
bration of the model was successful, i.e. whether 
the calibrated model is able to replicate the 
essential features of the modelled reality with suf­

ficient precision and reliability. This test is called 
validation. Only if the model passes this test can it 
be used for prediction and simulation with confi­
dence. 

In methodological terms, validation of a model 
means to compare its predictions with observed 
information about the aspect of reality modelled. 
This is possible in this case because the base year 
of the model is 1986 and its time horizon is 2001, 
i.e. the model covers a period of time for which, at 
least in part, observed data are available. It should 
therefore be possible to run the model from 1986 
to 1991 and compare the results produced for 
1991 with the most recent data available from 
Eurostat or national statistics. The results of this 
comparison will be presented in this section. 

5.4.1. Validation data 

The selection of data for the validation should take 
into consideration the purpose for which the 
model will later be used. Being an abstraction of 
the real world, no model can be expected to 
reproduce every detail or every aspect of reality. It 
is also useful to stress that, due to the probabilistic 
nature of the model, equations and the ubiquity of 
data error, it would be unrealistic to expect perfect 
correspondence between all observed and 
model-predicted values. However, it is necessary 
to demand that the model is able to reproduce 
those aspects of reality that are of special impor­
tance for the project in question, because without 
this ability it cannot be expected to give credible 
answers to the questions it will be asked later. 

What are the essential aspects of the Channel 
Tunnel project? It is the task of the model to esti­
mate the pattern of trade in commodities and ser­
vices and of passenger movements between the 
regions in the EC under assumptions about the 
improvement of the transport infrastructure, 
including the Channel Tunnel, and to assess their 
likely impacts on the development of economic 
activities in the regions. It follows from this that the 
model must be capable of predicting with reason­
able reliability the development of: 

(i) flows of passengers and commodities be­
tween regions in particular between regions on 
either side of the Channel, by trip purpose, 
commodity type and transport mode; 

(ii) economic activities in terms of commodity 
production or service provision in the regions 
by industry or commodity/service type. 
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While it is easy to extract almost any variable from 
the model in every desired combination, aggrega­
tion or disaggregation, it is difficult to find suitable 
indicators for this comparison from Eurostat or 
national statistics because the data may not be 
available in the right spatial disaggregation or for 
the right year, or may not be collected at all. 
Moreover, no data can be used for the validation 
that have already been applied in setting up the 
model because this would not provide an inde­
pendent test. 

5.4.2. Assumptions 

The validation tests presented here assess the 
ability of the model to reproduce the pattern of 
observed flows and economic activities after the 
simulation of the first five-year period, i.e. in the 
year 1991. For these tests, the model was run 
using the transport network as in the base year, 
which seems justified as no major new infrastruc­
ture projects have been completed in the 
1986-91 period. With respect to population and 
final demand, the assumption was made that the 
rates of change observed in the early 1980s have 
also stayed in effect in the 1986-91 period. Every­

thing else, production technology and all cost 
parameters, are taken as remaining constant. 
These assumptions are spelt out in more detail in 
Subsection 5.5.1. 

5.4.3. Passenger flows 

The first set of validation tests addresses the ability 
of the model to reproduce the pattern of cross-
Channel passenger flows after moving forward the 
first time-step of five years to 1991. The most 
recent available data on passenger flows between 
the UK and the European continent are ferry and 
air travel data for the year 1989. These are shown 
in Table 5.14 together with the observed values for 
1987 and the modelled values for 1986 and 1991. 

The total number of observed passengers 
increased over the two-year period at a rate of 
4.4% per annum, which differs from the rate of 
change in the previous 14-year observations 
(5.6%) used within the model. This latter rate is 
equivalent to 11.5% over a two-year interval and 
the number of total modelled passengers for 
1991 is consistent, given this rate of growth, with 
the most recent (1989) total. 

Table 5.14. Passenger for given observed and modelled years to/from the UK and from/to the 
Continent by mode and port region 

Passenger traffic between the UK and the Continent 

UK coastal region 

Mode: Ferry 

East 
Car passengers 
Coach and rail passengers 

South 
Car passengers 
Coach and rail passengers 

Kent 
Car passengers 
Coach and rail passengers 

Total ground passengers 

Total air passengers 
(% of total) 

Total passengers 

1987 

Observed 

1 229 
1 859 

1 671 
1 732 

5 610 
11 296 

23 397 

45 472 
(0.66) 

68 869 

1986 

Modelled 

1 276 
2 251 

1 394 
1 682 

6 301 
10 846 

23 750 

43 748 
(0.65) 

67 498 

1989 

Observed 

1 433 
1 903 

2 176 
2 285 

5 864 
12 399 

26 060 

48 997 
(0.65) 

75 057 

1991 

Modelled 

1 491 
2 301 

1 815 
2 025 

7 487 
14 730 

29 849 

53 774 
(0.64) 

83 623 

(1 000 per year) 

Ratio of 1991 
modelled to 

1989 observed 

1.04 
1.21 

0.83 
0.89 

1.28 
1.19 

1.15 

1.10 

1.11 

Sources of observed data: International Passenger Transport, UK Department of Transport (1990), HMSO, London; Port Statistics 1989, UK Department 
of Transport and British Ports Federation (1990), London. 
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Figure 5.10. Comparison of observed and modelled passenger flows between the UK and main­

land Europe (for calibration) 
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The division into air and ferry travel differs little 
between the four sets of data, with the percent­
age of air travellers between 65 and 66% for each 
run. The observed 1989 and estimated 1991 pro­
portions of car and foot passengers on the ferries 
are identical (36% by car); as are the proportions 
of total ferry passengers using the combined port 
groups of Kent and the South (87%). The split 
between the Kent group and the southern group 
of ports is modelled as 80% to Kent, the 
observed proportion being 85%. The distribution 
of car passengers between the eastern, southern 
and Kent port groups is modelled in the ratio 
14:17:69, which compares satisfactorily with the 
observed ratio of 15:23:62. 

observed totals agree but that the model shows 
most freight lorry traffic through Kent (46% 
against an observed 41%) while the observed 
maximum flow was through the eastern group 
(44% against a modelled 35%). Note that part of 
this difference may be due to the impact of road 
congestion around London reducing lorry traffic to 
Kent. In the current phase of the model road 
capacity, restraint was not implemented. The 
observed growth in lorry freight is at the rate of 
8% per annum. Neither observed nor modelled 
figures show a change in the regional distribution. 

5.4.5. Economic activities 

5.4.4. Freight flows 

The second level of validation tests looks into 
flows of commodities predicted by the model. Do 
they correspond with what is known about actual 
freight transport patterns across the Channel? 
Data on cross-Channel freight transport are avail­
able for 1986 and 1989. Table 5.15 shows the 
observed cross-Channel freight traffic by lorry 
through each of the three port groups and by rail. 
Also shown are equivalent modelled estimates of 
their quantity. The 1991 modelled values are of 
particular interest because this is the first model 
year for which the constraints applied in the base 
year (see Subsection 5.3.1) have been removed. 
It can be seen that the 1986 modelled and 

The third set of validation tests examines the per­
formance of the model with respect to forecasting 
the level of economic activities in the 33 model 
regions. It may be recalled that economic activity, 
i.e. the production of commodities and the provi­
sion of services, is determined in the model as a 
function of final demand, of the production tech­
nology as expressed by the input-output table, 
and of accessibility, i.e. transport costs. If the 
model is to make reliable forecasts about the 
changes in economic activities as a result of the 
Channel Tunnel, it should be able to reproduce 
the existing pattern of economic activities in the 
regions of the Community prior to the construc­
tion of the Tunnel and its related infrastructure. 

Table 5.15. Observed totals for goods vehicles from/to the UK and to/from the Continent 

Freight flows between the UK and the Continent 

UK coastal 
region 

By ferry 

Lorries East 
(% all regions) 
Lorries South 
(% all regions) 
Lorries Kent 
(% all regions) 
Lorries Total 

Train wagons Total 

Air freight Total 
(1 000 tonnes) 

1986 

Observed 

930 
(0.44) 

311 
(0.15) 

864 
(0.41) 
2 105 

29 

_ 

1986 

Modelled 

760 
(0.35) 

424 
(0.19) 
1 006 
(0.46) 
2 190 

29 

120 

1989 

Observed 

1 340 
(0.46) 

359 
(0.13) 
1 190 
(0.41) 
2 889 

-

_ 

(1 000 per year) 

1991 

Modelled 

1 126 
(0.34) 

638 
(0.20) 
1 501 
(0.46) 
3 265 

57 

193 

Source ot observed data: Port Statistics 1989, UK Department of Transport and British Ports Federation (1990), London. 
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Figure 5.11. Comparison of 1989 observed and 1991 modelled passenger and freight flows 

between the UK and mainland Europe (for calibration) 
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Value-added (factor 44) represents the sum of 
payments on taxation, labour and profits of all 
goods and services produced in a zone. As this 
factor is an output of the model, even in the base 
year, predicted base-year values are used as a 
means of measuring the validity of the land-use 
model. Base-year values are compared with val­
ues obtained from Eurostat tables in Table 5.16. 
Note that the latest Eurostat values available are 
for 1985 and have been converted to 1980 ecus. 
A comparison of these results indicates that the 
model accurately predicts economic activity, 
measured in value-added, at the zonal level. 
Because the same input-output table has been 
used for all zones in the study area, the model 
tends to overestimate value added in the less 
industrialized zones and underestimate values in 
the more industrialized zones. These effects, 
however, do not seem to be significant. 

5.4.6. Summary 

The validation exercise presented has demon­
strated that the model produces a set of passen­
ger and trade flows and a distribution of econ­
omic activities that reasonably correspond with 
the real world. It is therefore concluded that the 
model is able to reproduce the aspects relevant 
for this project with sufficient detail and reliability 
and can be applied for the intended examination 
of the impacts of the Channel Tunnel. 

5.5. Model results 

The main part of this section discusses the results 
of the model analysis: model forecasts of chan­
ges in passenger travel, trade flows and econom­
ic activities in the region. Before the results are 
presented, descriptions of the general assump­
tions common to all model simulations and the 
three policy scenarios are provided. 

5.5.1. General assumptions 

To facilitate comparison between different model 
runs, each run should be based on identical 
assumptions about the development of socio­
economic background trends representing the 
environment under which the model operates. In 
the case of the Channel Tunnel study, this primar­
ily means the exogenous projections of popula­
tion and final demand by region over the whole 
forecasting period. 

The following subsection describes the popula­
tion and final demand forecasting process as well 
as other assumptions with regard to growth in 
passenger and freight flows. 

5.5.1.1. Population forecasts 

Forecasting population change through natural 
change and migration is not the task of Meplan in 
this project. Therefore the application of Meplan 
requires the exogenous specification of popula­
tion in the model regions for the beginning of each 
time period of the simulation, i.e. for 1991, 1996 
and 2001. 

Assembling population forecasts for each region 
in Europe would be a major undertaking. One 
possible approach would be to collect forecasts 
made by national governments or by the Euro­
pean Community and aggregate them for the 
model regions. However, such an approach 
would have far-reaching implications for the fore­
casting of final demand as household consump­
tion would change with population. 

Therefore a combined and consistent approach 
to forecasting both population and final demand 
was taken. In both cases the basic assumption 
was adopted that the pattern of change observed 
in the 1980s in each country will prevail during the 
forecasting period. 

This assumption seems plausible because the 
rates of change during the 1980s have not fluctu­
ated dramatically and represent the differences in 
population growth/decline and economic pros­
perity in the countries of Europe. Its methodologi­
cal advantage is that it is consistent with the 
approach used for forecasting final demand (see 
below). Its disadvantage is that it does not take 
full account of the convergence of fertility levels in 
Europe, in particular the decline in fertility 
observed in countries such as Ireland and Portu­
gal. In addition, it fails to consider the probability 
that the next decade could be one of massive 
immigration into the countries of the Community 
from East European and Mediterranean countries. 
However, to anticipate these possibly fundamen­
tal changes would require a substantial research 
effort going beyond the possibilities of this proj­
ect. 

The method used, therefore, was to calculate 
mean annual rates of population change in the 
countries of the Community between 1980 and 
1986 and to apply these national rates of popula-
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Table 5.16. Comparison of observed and modelled value-added 

Zone 

Germany 
Zone 
Zone 
Zone 
Zone 
Zone 

France 
Zone 
Zone 
Zone 
Zone 
Zone 
Zone 
Zone 

Italy 
Zone 
Zone 
Zone 

21 North Germany 
22 Bremen 
23 Mid-Germany 
24 Cologne 
25 South Germany 

8 Brittany 
9 Normandy 

10 Nord-Pas-de-Calais 
11 lle-de-France 
12 Mid-France 
13 South-west France 
14 South-east France 

26 North Italy 
27 Piemonte 
28 South Italy 

Netherlands 
Zone 
Zone 

Belgium -ι 
Zone 
Zone 
Zone 

18 Zeeland 
19 Rest of Netherlands 

- Luxembourg 
15 West-Vlaanderen 
16 Hainaut 
17 Rest of Belgium 

United Kingdom 
Zone 
Zone 
Zone 
Zone 
Zone 
Zone 

Ireland 
Zone 

Denmark 
Zone 

Greece 
Zone 

Spain 
Zone 
Zone 

Portugal 
Zone 
Zone 

1 Scotland 
2 Midlands, North-England 
4 South England 
5 East Anglia 
6 London 
7 Kent 

3 Ireland 

20 Denmark 

33 Greece 

29 Rest of Spain 
30 Pais Vasco 

31 Norte 
32 Rest of Portugal 

1985 observed 

630.3 
136.0 

8.7 
263.6 

a 

222.0 

397.9 
16.1 
32.5 
23.2 

110.0 
67.7 
64.7 
83.7 

278.4 
157.0 
24.9 
96.5 

123.7 
3.0 

120.7 

71.6 
b 
b 
b 

371.5 
32.0 

167.3 
27.9 
12.4 

131.9 
c 

12.2 
12.2 

44.7 
44.7 

15.3 
15.3 

118.9 
110.5 

8.4 

9.4 
2.7 
6.7 

(1980 ECU) 

1986 modelled 

585.9 
122.7 

7.8 
245.8 

a 

209.6 

441.0 
20.1 
37.2 
27.9 

101.8 
79.2 
77.8 
97.0 

311.3 
167.8 
31.6 

111.9 

120.3 
3.0 

117.3 

80.4 
b 
b 
b 

411.1 
34.9 

194.3 
88.9 
14.6 
78.4 

c 

15.3 
15.3 

51.2 
51.2 

35.0 
35.0 

155.7 
145.2 
10.5 

20.7 
7.0 

13.7 

Cologne value-added with mid-Germany (zone 23). 
Only total Belgium + Luxembourg observed value available. 
Kent value-added with London (zone 6). 
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tion change to the regions of each country to fore­
cast regional population for the years 1991, 1996 
and 2001. Table 5.17 contains the results of this 
procedure. 

It can be seen that Portugal, Ireland, Greece and 
Spain (in that order) have the highest growth 
rates. There are two more countries with popula­
tion growth above the EC average: the Nether­
lands and France. Italy's population growth is 
about the same as that of the Community as a 
whole. The UK population grows only very little, 
while Belgium's and Denmark's populations are 
practically constant. Western Germany has a 
declining population. 

These results seem reasonable inasmuch as it is 
not unlikely that the trends they represent will also 
remain in force in the future. If anything, the popu­
lation growth in Portugal, Greece and Spain could 
come down a little and be closer to the Commu­
nity average. It is also likely that the population 
decline in western Germany will be offset by 
growing immigration from eastern Germany and 
Eastern Europe. However, these possible modifi­
cations of the trends do not seem substantial 
enough to warrant a more elaborate analysis. 

5.5.1.2. Forecast of final demand 

For simulation runs with Meplan, forecasts of final 
demand for output of each industry in each model 
region for the years 1991, 1996 and 2001 are 
required. 

Forecasting final demand needs to be done in a 
manner which is consistent with the forecasts of 
regional population. Therefore the same assump­
tion is made here that the pattern of change 
observed in the 1980s in each country will prevail 
during the simulation period. 

This assumption seems plausible because the 
rates of change during the 1980s did not fluctuate 
dramatically as they did, for instance, during the 
recessions of the 1970s. It has the advantage of 
being consistent with the assumptions made for 
forecasting population (see above). It has the dis­
advantage that it does not consider any changes 
in consumption and investment that may arise out 
of the single European market. However, to antic­
ipate these possible changes would require a 
much greater research effort. 

A further necessary simplification concerns the 
distribution of final demand across industrial sec­

tors. It is assumed that the shares of the outputs 
of all industrial sectors of total final demand 
remain the same over the simulation period, i.e. 
that no major changes of tastes or consumption 
patterns occur. 

Final demand in Meplan consists of two compo­
nents: 'gross fixed capital formation' and 'final 
consumption of households'. To forecast final 
demand by industry and region for the years 
1991, 1996 and 2001, the mean annual rate of 
change of final demand between 1980 and 1987 
was calculated for each country using informa­
tion on gross fixed capital formation and final 
consumption in 1980 and 1987 from Eurostat 
(1989) and applied to final demand by region in 
1986. 

The results are shown as index values for each 
country for the years 1991, 1996 and 2001 in 
Table 5.18. These index values were used to 
scale the elements of all rows of the base-year 
final demand matrix to yield the final demand 
matrices for 1991, 1996 and 2001 (not shown 
here). 

Table 5.18 shows that there is much more varia­
tion between the countries in fixed capital forma­
tion than in final consumption. Three countries, 
Denmark, the United Kingdom and Spain showed 
a growth of fixed capital formation of one fifth 
between 1980 and 1987. Three other countries, 
however, experienced a substantial decline in 
fixed capital formation in real terms: Belgium by 
9%, Ireland by 12% and Greece by 19%. In the 
other countries fixed capital formation remained 
more or less constant. 

Final consumption of households grew in all 
countries in real terms in the same period. The 
highest growth rates were found in the United 
Kingdom (22%), Italy (17%) and France (17%). 
The lowest growth of final consumption occurred 
in Ireland (3%) and the Netherlands (4%). 

In combination, the two measures yield the high­
est growth in total final demand in the United 
Kingdom, Spain and Italy. In the United Kingdom, 
final demand grows by one half until 2001. In Ire­
land, the decline in fixed capital formation offsets 
the growth in final consumption with the effect 
that total final demand declines. 

With the probable exception of the United King­
dom and Ireland, these results seem plausible. 
The strong growth in the UK may not be very 
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Table 5.17. Population forecasts by region 1986-2001 

Country/region 

United Kingdom 
1 Scotland 
2 Midlands, North England 
4 South England 
5 East Anglia 
6 London 
7 Kent 

Ireland 
3 Ireland 

France 
8 Brittany 
9 Normandy 

10 Nord-Pas-de-Calais 
11 lle-de-France 
12 Centre 
13 South-west France 
14 South-east France 

Belgium/Luxembourg 
15 West-Vlaanderen 
16 Hainaut 
17 Belgium 

Netherlands 
18 Zeeland 
19 Rest of Netherlands 

Denmark 
20 Denmark 

Germany 
21 North Germany 
22 Bremen 
23 Mid-Germany 
24 Cologne 
25 South Germany 

Italy 
26 North Italy 
27 Piemonte 
28 South Italy 

Spain 
29 Rest of Spain 
30 Pais Vasco 

Portugal 
31 Norte 
32 Rest of Portugal 

Greece 
33 Greece 

Total 

Annual 
change 
1980-86 

0.13245 
0.13245 
0.13245 
0.13245 
0.13245 
0.13245 
0.13245 

0.67459 
0.67459 

0.46977 
0.46977 
0.46977 
0.46977 
0.46977 
0.46977 
0.46977 
0.46977 

0.01304 
0.01304 
0.01304 
0.01304 

0.48987 
0.48987 
0.48987 

- 0.00651 
- 0.00651 

-0.13581 
-0.13581 
-0.13581 
-0.13581 
-0.13581 
-0.13581 

0.24371 
0.24371 
0.24371 
0.24371 

0.53842 
0.53842 
0.53842 

0.74047 
0.74047 
0.74047 

0.55063 
0.55063 

0.25386 

Population 

1986 

56 763 
5 121 

27 842 
13 552 
1 992 
6 750 
1 506 

3 541 
3 541 

55 394 
2 758 
4 849 
3 929 

10 231 
10315 
10 441 
12 871 

10 232 
1 092 
1 276 
7 864 

14 570 
56 

14214 

5 121 
5 121 

61 067 
13 255 

657 
21 937 

• 3 881 
21 337 

57 141 
26 979 
4 392 

25 875 

38 669 
36 325 

2 186 

10 158 
3 577 
6 631 

9 966 
9 966 

322 777 

Population forecast 

1991 

57 140 
5 155 

28 027 
13 642 
2 005 
6 795 
1 516 

3 662 
3 662 

56 707 
2 823 
4 974 
4 022 

10 474 
10 560 
10 689 
13 176 

10 239 
1 093 
1 277 
7 869 

14 930 
365 

14 566 

5119 
5119 

60 653 
13 165 

659 
21 788 
3 855 

21 192 

57 947 
27 309 
4 446 

26 192 

39 721 
37 476 

2 245 

10 592 
3 711 
6 880 

10 243 
10 243 

326 895 

1996 

57 519 
5 189 

28 213 
13 733 
2 019 
6 840 
1 526 

3 787 
3 787 

58 052 
2 890 
5 092 
4118 

10 722 
10810 
10 942 
13 489 

10 245 
1 093 
1 278 
7 874 

15 300 
374 

14 926 

5118 
5118 

60 243 
13 076 

654 
21 641 
3 829 

21 049 

58 657 
27 644 
4 500 

26 513 

40 802 
38 496 

2 307 

10 990 
3 851 
7 139 

10 529 
10 529 

331 065 

(1 000) 

2001 

57 901 
5 224 

28 400 
13 824 
2 032 
6 885 
1 536 

3917 
3917 

59 428 
2 959 
5213 
4 215 

10 976 
11 066 
11 201 
13 808 

10 252 
1 094 
1 278 
7 879 

15 678 
383 

15 295 

5116 
5116 

59 835 
12 988 

650 
21 494 

3 803 
20 906 

59 375 
27 982 

4 555 
26 837 

41 913 
39 543 

2 369 

11 403 
3 996 
7 407 

10 822 
10 822 

335 289 
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Table 5.18. Forecast of final demand by country 

Country 

United Kingdom 
Ireland 
France 
Belgium 
Luxembourg 
Netherlands 
Denmark 
Germany 
Italy 
Spain 
Portugal 
Greece 

EUR 7° 

Observed 1987 
Index 1980 

GFCF 

120.2 
87.6 
99.7 
90.7 
96.6 

108.6 
120.5 
98.7 

105.9 
117.2 
105.7 
81.0 

104.3 

= 100 

FCOH 

121.8 
102.6 
116.9 
109.4 
113.0 
104.2 
113.0 
111.0 
117.6 
113.5 
111.9 
112.6 

115.0 

Forecast of final demand 

1991 

114.87 
98.60a 

108.47 
103.30 
105.60 
103.78 
110.43 
105.41 
110.04 
110.09 
107.11 
103.07 

108.53 

ndex1986 = 

1996 

131.96 
97.23a 

117.65 
106.71 
111.50 
107.69 
121.95 
111.12 
121.08 
121.19 
114.72 
106.23 

117.79 

100 

2001 

151.58 
95.87a 

127.61 
110.23 
117.74 
111.76 
134.67 
117.14 
133.23 
133.41 
122.87 
109.49 

127.84 

a Set to 100 for model simulations. 
t> B, DK, D, F, I, NL, UK. 
Abbreviations: GFCF: Gross fixed capital formation; FCOH: Final consumption of households. 
Source: Eurostat (1989), National accounts ESA, Tables 5 and 6. 

realistic in the face of the current recession cli­
mate. The decline of final demand in Ireland was 
due to the decline in fixed capital formation. It was 
thought to be appropriate to assume that this def­
icit in capital formation will be compensated by 
Community support measures during the fore­
casting period. Therefore the index values for Ire­
land used in the simulations were set to 100. 

5.5.1.3. Trends of growth in freight flows 

From an analysis of UK Department of Transport 
(DTp) statistical sources, trends in the growth pat­
tern of both domestic UK freight movements and 
international movements have been examined. 
These suggest that domestic freight movements 
within the UK have grown slightly (16%) with 
respect to tonnes lifted from 1978 to 1988, 
although there have been fluctuations within this 
general trend. Tonne-kilometres moved have 
increased more quickly over the same period 
(DTp, transport statistics, the United Kingdom, 
1978-88). Note that this pattern of moderate 
domestic growth has also been found in Sweden 
(Swedish trunk road study — ME&P, 1989). 

However, examining import/export trends sug­
gests a dramatic increase in non-bulk tonnes 
lifted, with an average increase in unitized goods 
of approximately 50% every five years over the 

period 1970-89 (DTp, Port Statistics 1989). In the 
UK, it is clear that other factors must be consid­
ered to explain the very rapid growth in interna­
tional trade since neither changes in GDP through 
time, nor improvements in transport facilities, are 
sufficient to explain the consistently rapid growth 
in import/export movements. 

This rapid growth in trade between nations, espe­
cially in finished goods, is mainly led by non-trans­
port forces. These are associated both with a 
general internationalization in trade, and, in partic­
ular within the EC, growing integration in trade 
between the member countries. It is hypothesized 
here that this trend towards integration in trade 
will continue into the future taking account of the 
changes expected in 1992 and the continuation 
of past trends. 

All the three controls on growth in trade flows 
between countries are included in the Meplan 
model. These are 

(i) improvements in transport facilities and char­
acteristics; 

(ii) growth in GDP and associated production 
levels; 

(iii) internationalization of trade. 
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While the first two of these are fully treated in the 
current implementation of the model, the resour­
ces required to allow a robust treatment and full 
calibration of changing internationalization pat­
terns of trade through time were beyond the 
resources available to this study. In order to gen­
erate the high levels of growth observed in prac­
tice, international trade experiments were carried 
out which suggested that the level of changes 
required in the intercountry disutility terms that 
control the volume of trade between countries 
were so large that the calibration of the model 
was seriously affected. 

Accordingly, rather than make major adjustments 
to these intercountry disutilities, it was decided to 
scale up the freight transport flows output from 
the model in an explicit fashion to represent that 
growth in non-bulk freight due to greater interna­
tionalization of trade, over and above the ele­
ments of growth due to GDP changes and trans­
port supply changes. 

The hypothesized total growth rates are shown in 
Table 5.19. As the international trade increases as 
a proportion of all the trade of a country, it is 
assumed that the scope for further increases in 
this proportion decline relatively. 

Table 5.19. Hypothesized growth rates in non-
bulk freight movements between 
the United Kingdom and mainland 
Europe 

1986-91 
1991-96 
1996-2001 

Growth 
dueto 
GDP 

(%) 

9 
9 
9 

Further growth 
due to trade 
international­

ization 
(%) 

38 
28 
10 

Total assumed 
growth rate 

(%) 

50 
40 
20 

The growth rates due to trade internationalization 
were applied to all non-bulk transport flows irre­
spective of mode or policy in the appropriate year. 
The passenger flows were treated in a separate 
fashion and are subject to different growth factors. 

(defined hereafter as cross-Channel traffic). The 
amount and distribution of passenger travel of this 
cross-Channel type Is determined for the base-
year model for each of the six purposes by 
observed travel behaviour. Future growth in the 
five non-business types of passenger travel is 
ensured by applying a basic factoring of 5.6% per 
annum per head of population. This value mat­
ches the observed growth in passenger trips over 
the 14 years from 1975 to 1989 from 142 000 per 
annum to 306 000 per annum. The volume of 
business trips from each zone is directly propor­
tional to the amount of 'business and finance'' 
located in that zone and some growth is therefore 
transmitted to these trips as a result of growth in 
the consuming factor. For business travel, there­
fore, a lower exogenous growth trend was cho­
sen. The rate selected was 2.4% per annum, a 
value which when combined with the intrinsic 
growth again matches the observed trend in over­
all travel. 

In addition to these basic rates of growth, pas­
senger trips are allowed to increase in the model 
as the consumption disutilities of travel from a 
zone decrease. This is to allow both for the 
growth in total travel which results from decreases 
in the average consumption disutility of travel and 
also for the increase in cross-Channel trips result­
ing from the diversion of other trips to the now 
more attractive cross-Channel destinations. The 
parameters describing this elasticity of travel were 
deduced for each of the trip purposes and for 
each side of the Channel by examination of base-
year trips and the matching base-year disutilities. 
The demand coefficients were adjusted so as to 
reproduce the observed base-year trips exactly 
and to incorporate the predetermined annual 
'growth rates. 

5.5.1.5. Assumptions on the perceived quality 
of service of the Tunnel 

In order to make meaningful progress on the rep­
resentation within the transport model of the 
Channel Tunnel, it is necessary to make assump­
tions on the general quality of service as it will be 
perceived by users and on how this will compare 
with the future quality of service provided by its 
competitors, the ferries. 

5.5.1.4. Passenger growth factors 

The passenger trips represented in the model are 
those trips in which one end of the trip is in the UK 
or Ireland and the other end is on the Continent 

The travel times used to represent the various ser­
vices through the Tunnel were at the higher end of 
the range of those published by Eurotunnel (77ie 
Channel Tunnel, a 21st century transport system, 
1990). The tariffs to be charged are as yet 

The model analysis 157 



unknown so for simplicity they are set at the same 
level as for the short sea ferry crossings. If it were 
as simple as that, then due to the considerable 
time savings all current users of the Dover to 
Calais ferries would switch to the Tunnel when it 
opens. 

In practice it is not believed that such a total 
switch would take place even if there was no price 
differentiation. This is because different individuals 
have different tastes. For example, ferry crossing 
may be perceived as more advantageous by lorry 
drivers as the longer duration crossing time may 
qualify for rest periods. For many car passengers 
the ferries will offer the opportunity to take a break 
from driving, and to have time to have a meal, 
shop or rest before continuing the next leg of a 
long journey. How passengers in general will view 
this versus a more frequent service with a shorter 
time, but spent in a wagon full of cars in a Tunnel, 
is not easy to predict once the novelty value of the 
Tunnel has abated. Similarly, the importance to be 
attached to avoiding the possibility of rough 
weather at sea is a matter for conjecture. 

For these reasons the split in traffic on the Dover-
Calais crossing between the shuttle and the tradi­
tional ferry services could plausibly move in either 
direction from those presented in the tables in the 
next section. 

This is less of an issue for the through passenger 
rail service, where there is an unambiguous 
improvement in service from that currently offered, 
through cutting out the need to leave and rejoin 
trains with significant walking (often with luggage) 
in between. This combined with substantial time 
savings and system reliability will make rail com­
petitive in the cross-Channel air market. 

Assumptions of no change are made about the 
quality of the air services that are provided in 
competition with the Tunnel. The increase in fre­
quency of air services that has been achieved in 
recent years has been balanced with a decrease 
in their reliability due to congestion in the air. The 
extent to which current initiatives to improve the 
effectiveness of air traffic control will lead to over­
all improvements in the quality of service for 
cross-Channel travellers is hard to assess, since 
the growth in longer distance air traffic seems 
likely to lead to fairly high levels of air congestion 
in the region around the Channel, even if there is a 
reduction in the demand for shorter distance 
flights due to the opening of the Tunnel and to the 
TGV services on mainland Europe. Air tariffs are 

assumed to stay at their existing levels in real 
terms once inflation is discounted. 

5.5.1.6. Other assumptions 

All other factors affecting the forecasting environ­
ment of Meplan were assumed to remain con­
stant. Such factors include, among others, the 
production technology as embedded in the tech­
nical coefficients of the input-output table, 
imports from and exports to non-EC countries 
and the assumptions about resource costs and 
unit costs of transport. 

It may be argued that some of these assumptions 
such as, for instance, the assumption that energy 
prices will remain constant in real terms over the 
forecasting period may not be realistic. On the 
other hand, a full-scale investigation of likely 
developments for each of the numerous cost 
parameters in the model would involve a dispro­
portionate amount of research which clearly 
would not be possible in this project. So the 
assumptions are designed broadly to represent 
the continuation of current trends without 
attempting to replicate every detail of all possible 
factors. In addition, it has to be kept in mind that 
the absolute values of the model forecasts are not 
of primary interest in this study but rather the dif­
ferences that may appear between the different 
policy alternatives or scenarios investigated. 

5.5.2. Network assumptions 

While the above assumptions are the same for all 
simulation runs conducted with Meplan, the simu­
lations differ with respect to the transport infra­
structure that is assumed to be implemented in 
each simulation. In other words, the policy alter­
natives investigated in this study are represented 
by different future networks. 

5.5.2.1. Future networks: Principles 

There is no such thing as the definite future Euro­
pean transport network. A review of various doc­
uments, newspaper reports, etc., reveals a large 
variety of possible configurations of new high­
speed rail links and new motorways. The picture 
gets more confusing if upgraded existing rail lines 
and motorways are taken into account. The 
sources differ even more if the time schedule for 
the completion of individual links is considered. 

The following future network alternatives combine 
information from various sources. The future high-
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Table 5.20. The incremental network changes 

Year 

1986 

1991 

1996 

1996 

2001 

2001 

Case 

Base 

Present 

Β 

C 

Β 

C 

Rail 

Road 

Rail 

Road 

Network implemention 

Initial network 

• London­Cardiff 

• Paris­Rennes 

• Tours­Le Mans 

• Bayonne­Toulouse 

• Lens­Tourcoing­Calais­Paris 

• Tourcoing­Brussels 

• Aachen­Cologne­Mönchengladbach 

• Mannheim­Baden­Baden­Basle 

• Edinburgh­Newcastle­Doncaster­London 

• Chamonix mountain pass 

• Cherbourg­Caen­Rennes­Brest­Nantes­Saintes 

• Chartres­Rouen­Abbeville­Amiens­Paris 

• Ostend­De Panne­Calais­Abbeville 

• Narbonne­Clermont Ferrand­Bordeaux­Bayonne 

• Orange­Oulx­Turin 

• Glasgow­Carlisle 

As Β above, together with 

Rail 

Road 

Rail 

• Paris­Nancy 

• De Panne­Brugge 

• Ostend­Bergen Op Zoom­Antwerp 

• Vlissingen­Rotterdam 

• Stirling­Edinburgh 

• Glasgow­Carlisle­Birmingham­London­Dover 

• Belfast­Dundalk­Dublin­Cork 

• Paris­Tours­Bordeaux­Bayonne­Hendaye 

• Dijon­Lyons­Orange 

• Amsterdam­Utrecht­Mönchengladbach 

• Copenhagen­Nyborg­Kolding­Århus 

• Cologne­Bremen­Hamburg­Hanover 

• Frankfurt­Wurzburg­Munich 

• Bologna­Milan­Turin 

• Madrid­Miranda 

• Oporto­Pamphilosa­Lisbon 

• Vienna­Salzburg 

As Β above, together with 

Rail • Paris­Calais 

• Nancy­Strasbourg 

• Lyons­Oulx­Turin 

• Brugge­De Panne 

• Breda­Brussels­Liège­Aachen 

• Amsterdam­Rotterdam 

• Bologna­Rome­La Spezia 

• Frankfurt­Cologne 

• Berlin­Hanover 

• Brindisi­Pescara 

• Madrid­Burgos­Vilar Formosa­Pamphilosa 

• Burgos­Miranda­Bilbao 
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speed rail system is largely based on information 
from the Union of European Railways (UER). The 
information on new French motorways is based 
on the programme routier of the 10th national 
plan. In addition, information collected in the 
regional case-studies was used. 

A further problem is related to the speed of the 
new high-speed railway lines. The maximum 
speeds normally quoted (300 km/h on new high­
speed lines and 200 km/h for upgraded existing 
lines) give no clear indication of the station-to-sta­
tion times to be expected. In general the maxi­
mum speeds apply only to a part of the distance; 
on other sections such as in mountainous areas, 
in tunnels or in urban areas the actual speeds are 
considerably lower. Therefore, the following net­
work alternatives use station-to-station times 
based on information from the European Confe­
rence of Ministers for Transport (ECMT) or reason­
able estimations if data were not available. 

5.5.2.2. Network alternatives 

The following five network configurations are 
defined: 

A Present network without Tunnel; 
B/B1 Limited network without/with Tunnel; 
C/C1 Extended network without/with Tunnel. 

The three network alternatives are the present 
network, the limited network and the extended 
network. 

The present network is the network as coded for 
the year 1991 and consists of the base network 
for 1986 plus improvements for 1986-91. The 
limited network consists of the present network 
together with changes in case B, and the 
extended network is made up of the case Β net­
work with addition from case C. Table 5.20 sum­
marizes the major network changes for all simu­
lation periods. 

5.5.2.3. Extended network 

The extended network consists of all new links 
and upgradings contained in Figures 5.8 and 5.9 
which give the expected year of implementation 
for both the rail and road changes. The Spanish 
railways change to standard gauge. The loading 
gauge on the British west coast main railway line 
is upgraded as far as Crewe to accommodate 
continental freight trains. 

When the Channel Tunnel opens it will allow the 
transportation of freight by non-stop through-rail 
between the United Kingdom and mainland 
Europe. It is anticipated that certain of the major 
centres of commercial and industrial activity in 
mainland Europe will be connected with the UK 
through scheduled direct rail freight services. 

This premium service has been incorporated into 
the extended network alternative in the transport 
model by including low through running times for 
those areas for which a high level of service is 
expected. These zones are listed in Table 5.21. 

Table 5.21. Zones for which direct rail freight 
service has been assumed 

Zone number 

2 
4 
6 
7 

11 
14 
17 
23 
24 
26 
27 

Description 

Midlands, North England 
South England 
London 
Kent 
lle-de-France 
South-east France 
Belgium 
Mid-Germany 
Cologne 
North Italy 
Piemonte 

Because of the general difference in loading 
gauges between the UK and mainland Europe 
and because there are no agreed plans in the UK 
to upgrade other than possibly to London and 
then to Crewe, the implication is that specialized 
wagons would be needed for many services to 
the UK that require to use other lines in the UK. 
These wagons are likely to be available only on a 
limited number of regular services between the 
UK and mainland Europe. (British Rail, 1989, 
international rail services for the United Kingdom). 
The alternative is rail consolidation centres where 
wagons are switched and where delays and prob­
lems of security may occur. 

For much of the traffic to smaller freight centres in 
Europe, significant delays will be expected at mar­
shalling yards and difficulties will be encountered 
in finding suitable wagons, so for this traffic the 
model does not include a major improvement in 
service when the Channel Tunnel opens. Instead 
more limited gains are associated with the 
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upgrading of various rail lines as shown in Figure 
5.14. 

levels of implementation of the high-speed 
rail and road infrastructure. 

5.5.2.4. Policy scenarios 

It is hard to say which of the above five network 
configurations provides the base forecast. Prob­
ably the concept of the base forecast as the most 
likely future development does not make much 
sense in this project. In the current project there is 
only one policy measure of interest, the Channel 
Tunnel. Therefore the network alternatives speci­
fied above are themselves not the object of inves­
tigation but provide different background scenar­
ios for the Tunnel. So there will be no single base 
forecast with which all simulation runs are com­
pared. 

Taking account of the fact that until 1996 all five 
network alternatives are identical except with 
respect to the Channel Tunnel, the following sce­
narios emerge for the simulation: 

Period 

1986-1991 

1991-1996 

1996-2001 

Scenarios 

without Tunnel with Tunne l 

A 

B1 C1 

It is obvious that the five scenarios differ vastly in 
terms of their likelihood to be implemented. It is 
clear that scenarios A, Β and C, the scenarios 
without the Tunnel, will not be implemented as the 
Tunnel is already nearing completion. However, 
these scenarios are necessary as benchmarks for 
the comparison in order to assess the magnitude 
of the Tunnel's impacts. The real contenders in 
terms of likelihood of implementation are scenar­
ios B1 and C1. Both contain the Tunnel but differ 
in the speed by which the high-speed rail and 
road infrastructure is implemented. So it is inter­
esting to compare their results with their respec­
tive counterparts without the Tunnel and against 
the 'do-nothing' scenario A. 

Each of these comparisons will provide a different 
kind of information: 

B1-B These two comparisons show the pure 
C1-C impact of the Channel Tunnel at different 

B-Α These two comparisons show the impact 
C-Α without the Channel Tunnel at different lev­

els of implementation of the high-speed rail 
androad infrastructure and can be used to 
differentiate benefits due to non-Tunnel 
transport infrastructure investment from 
those due to the Tunnel itself. 

The following discussion will therefore focus on the 
four types of comparisons identified above. To 
make these comparisons possible, the five scenar­
ios A, B, C, B1 and C1 were simulated with Meplan 
subject to the general assumptions stated at the 
beginning of this section. In Subsection 5.5.3, the 
results of these simulations are presented. 

5.5.2.5. Travel times 

The Channel Tunnel has two functions in the 
European transport network. The shuttle trains 
improve the cross-Channel link between the Brit­
ish and the continental motorway networks. Fast 
through-rail services via the Tunnel close a miss­
ing link in the emerging European high-speed rail 
network. Therefore the Tunnel will have strong 
impacts on travel times between the European 
mainland and the United Kingdom and Ireland. 

Travel times are one element of the transport cost 
function of the Meplan model. Therefore the 
transport module of Meplan provides travel times 
for each flow type and user mode for each mod­
elled scenario and year. Based on these model 
travel times, the influence of the Channel Tunnel 
on travel times is illustrated in Figures 5.15 to 
5.22. Each map shows travel times represented 
by isochrones for business travellers from the UK 
and Ireland to Paris and from mainland Europe to 
London. Due to the design of the networks imple­
mented in the model, the isochrones are rather 
exact in regions close to the Tunnel, but more 
approximate in more distant regions. 

As a basic reference for future transport improve­
ments, today's travel times are presented in Fig­
ure 5.15 for road and in Figure 5.16 for rail. Jour­
neys from the UK (Kent) to Paris last at least six 
hours by car or seven hours by train. The shortest 
travel times from mainland Europe (Nord-Pas-de-
Calais) to London are five and six hours, respec­
tively. Further away from the Channel, travel times 
increase with minor steps along faster links, and 
faster steps if there are barriers like the Alps. The 
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effect of the TGV Sud-Est is particularly obvious. 
With this exception, travelling across the Channel 
is generally faster by car than by rail. 

Figures 5.17 and 5.18 present travel times in 
2001 calculated for scenario C, i.e. with high 
investments on the European motorway and high­
speed rail networks, but, hypothetically, without 
the Channel Tunnel. 

Travel times by car (Figure 5.17) are only slightly 
less in 2001 compared with 1991. The overall pat­
tern is the same with the exception of shorter 
travel times in regions such as Brittany that will be 
accessed by a motorway for the first time. But for 
rail (Figure 5.18) a pattern different from that of 
1991 emerges. Due to the widespread implemen­
tation of high-speed rail lines, travel times on both 
sides of the Channel are sharply reduced. Without 
the Tunnel, regions further away from the Channel 
benefit more. 

Figures 5.19 and 5.20 display travel times for sce­
nario C1 (extended network as in scenario C plus 
the Channel Tunnel in operation), making the pic­
ture of changing accessibility in Europe complete. 

With respect to road travel times across the Chan­
nel (Figure 5.19), all European regions benefit. As 
expected, the greatest improvements over scen­
ario C are found close to the Tunnel, whereas the 
relative time savings are much less in more peri­
pheral regions. With respect to rail, all European 
regions benefit (Figure 5.20). The supplementary 
effect of the Channel Tunnel as a centrepiece of 
the European high-speed rail network is clearly vis­
ible. The isochrones highlight the most important 
links, such as the French TGVs Sud-Est and 
Grand Sud, Atlantique, the Loire Region and Brit­
tany and the high-speed rail line to Cologne via 
Brussels. For many cross-Channel crossings, trav­
el times by train will be nearly halved compared 
with today. 

The main result of this analysis of travel times is 
that the Channel Tunnel benefits primarily rail, 
whereas the time savings for cars are only mod­
est. This means that, if the high-speed rail net­
work including the Channel Tunnel were imple­
mented, the train will become the fastest surface 
mode of transport in Europe. 

5.5.3. Simulation results 

In order to keep the presentation of results within 
reasonable limits in this report, only a few essen­
tial dimensions of analysis relevant for this pur­
pose of the study have been selected for presen­
tation. 

The impacts of the Tunnel on passenger and 
freight traffic are examined in turn below. The 
model results are presented in tables showing the 
results for the five scenarios A, B, C, B1 and C1 
(see above) in the years 1996 or 2001, the fore­
casting horizon. 

The regional economic effects are examined in 
Subsection 5.5.4. 

5.5.3.1. Analysis of passenger traffic 

The main trends of passenger cross-Channel 
passenger flows by UK coastal region and mode 
are outlined below and shown in Table 5.22. 
When interpreting these results certain facts 
should to be kept in mind. 

Firstly, the scenarios Β and C that have been 
assumed include major motorway improvements 
before 1996 in France, while the only significant rail 
improvements in this period are the TGV from the 
Tunnel to Paris and Brussels. The rail service from 
London to the Tunnel is improved to allow cross-
Channel trains to reach 160 km/h. From 1996 to 
2001 major improvements to the rail service are 
made but few improvements are made to roads. 

Secondly, no assumptions of changes in trans­
port tariffs have been made for the future, so the 
tariffs for each mode relate to each other as in 
1990. 

Thirdly, all results relate only to passenger traffic 
which crosses between UK/Ireland and mainland 
Europe. 

The main results from Table 5.22 are that air loses 
market share significantly and rail gains due to the 
infrastructure improvements (scenarios Β and C). 
Both car and coach gain modestly. It can be seen 
that the differences in cross-Channel traffic 
between the with and without Tunnel scenarios are 
greater than those created by the road and rail 
improvements in Europe, which have a limited 
impact in 1996 but rather more in 2001 due to the 
increase assumed in the number of high-speed rail 
links. 

There are innumerable ways of presenting the 
output of a complex simulation model like Meplan. 

The gain in rail mode share is more pronounced in 
2001 than in 1996 in the case where the Tunnel is 
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Figure 5.15. Journey times by car, 1991 
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Scenario A: Road in 1991 
(present network without Channel Tunnel) 
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Figure 5.16. Journey times by rail, 1991 
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Scenario A: Rail in 1991 
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Figure 5.17. Journey times by car without Tunnel, 2001 

Scenario C: Road in 2001 
(extended network without Channel Tunnel) 

Destination 

Travel times in hours 
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Figure 5.18. Journey times by rail without Tunnel, 2001 

Scenario C: Rail in 2001 
(extended network without Channel Tunnel) 

Destination 

Travel times in hours 
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Figure 5.19. Journey times by car with Tunnel, 2001 

Scenario C1 : Road in 2001 
(extended network with Channel Tunnel) 
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Figure 5.20. Journey times by rail with Tunnel, 2001 

Scenario C1 : Rail in 2001 
(extended network with Channel Tunnel) 
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Figure 5.21. Journey times by car, 1991 and 2001 

Road Travel Times 1991 and 2001 

Destination 

Scenario A: Travel times In hours 1991 
(present network without Channel Tunnel) 

Scenario C1 : Travel times In hours 2001 
(extended network with Channel Tunnel) 
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Figure 5.22. Journey times by train, 1991 and 2001 

Rail Travel Times 1991 and 2001 

Destination 

Scenario A: Travel times In hours 1991 
(present network without Channel Tunnel) 

Scenario C1 : Travel times in hours 2001 
(extended network with Channel Tunnel) 

Mainland Europe to London 
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Figure 5.23. Forecast passenger and freight flows (C1) between the UK and mainland Europe 
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Table 5.22. Predicted cross-Channel passengers by mode for 1996 and 2001 

Cross-Channel passenger traffic modelled for 1996 between the UK and mainland Europe 

UK coastal region 

East 
Car passengers by ferry 
Coach and rail passengers by ferry 

South 
Car passengers by ferry 
Coach and rail passengers by ferry 

Kent 
Car passengers by ferry 
Coach and rail passengers by ferry 

Channel Tunnel 
Car passengers by shuttle 
Coach passengers by shuttle 
Through-rail passengers 

Total ground passengers 

Total air passengers 

Total passengers 

A 

1 736 
2 970 

2 243 
2 631 

8 790 
17 678 

36 048 

66 717 

102 765 

Β 

1 876 
2 493 

2 607 
2 301 

8 384 
19 767 

37 428 

66 043 

103 471 

C 

1 874 
2 498 

2 599 
2 296 

8 479 
19 792 

37 538 

65 974 

103 512 

(1 000 per year) 

B1 

1 347 
1 033 

2 185 
605 

5 336 
6 089 

4 526 
9 289 

13 420 

43 830 

63 428 

107 258 

C1 

1 331 
1 035 

2 176 
604 

5 315 
5 315 

4 673 
9318 

14 190 

43 957 

63 354 

107 311 

Cross-Channel passenger traffic modelled for 2001 between the UK and mainland Europe 

UK coastal region 

East 
Car passengers by ferry 
Coach and rail passengers by ferry 

South 
Car passengers by ferry 
Coach and rail passengers by ferry 

Kent 
Car passengers by ferry 
Coach and rail passengers by ferry 

Channel Tunnel 
Car passengers by shuttle 
Coach passengers by shuttle 
Through-rail passengers 

Total ground passengers 

Total air passengers 

Total passengers 

A 

2 029 
3 547 

2 810 
3 285 

10 618 
21 605 

43 894 

85 052 

128 946 

Β 

2 185 
2 909 

3 246 
2 298 

10 000 
26123 

46 761 

83 392 

130153 

C 

2 156 
2 712 

3 174 
1 059 

9 998 
30 154 

49 253 

81 841 

131 094 

(1 000 per year) 

B1 

1 545 
1 056 

2 719 
468 

6 380 
7 850 

5 287 
11 292 
18 062 

54 659 

79 621 

134 280 

C1 

1 502 
902 

2 644 
398 

6 249 
7 345 

5 391 
11 115 
22 681 

58 227 

77 506 

135 733 
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Table 5.22. Predicted cross-Channel passengers by mode for 1996 and 2001 (continued) 

Cross-Channel passenger traffic modelled between the UK and mainland Europe 
(1 000 per year) 

Mode 

Mode 
Unit 

1986 
1991 

1996A 
2001A 

1996B 
2001Β 

1996C 
2001C 

1996B1 
2001B1 

1996C1 
2001C1 

Ferry 

Car 

Pass 

8 971 
10 793 

12 769 
15 457 

12 867 
15 431 

12 952 
15 328 

8 868 
10 644 

8 822 
10 395 

Pass 

Pass 

14 779 
19 056 

23 279 
28 437 

24 586 
31 330 

24 586 
33 925 

7 727 
9 374 

6 954 
8 645 

Tunnel 

Shuttle 

Car 

Pass 

Coach 

Pass 

Through-
rail 

Pass 

Pass 

4 526 
5 287 

4 673 
5 391 

9 289 
11 292 

9318 
11 115 

13 420 
18 062 

14 190 
22 681 

Ferry 

Total 
Pass 

23 750 
29 849 

36 048 
43 894 

37 428 
46 761 

37 538 
49 253 

16 595 
20 018 

15 776 
19 040 

Tunnel 

Total 
Pass 

27 235 
34 641 

28 181 
39 187 

Air 

Total 
Pass 

43 748 
53 774 

66 717 
85 052 

66 043 
83 392 

65 974 
81 841 

63 428 
79 621 

63 354 
77 506 

included. In particular, in Table 5.22 comparisons 
of the policy C1 (extended network) versus B1 in 
2001 illustrate the effects of having a well-con­
nected high-speed rail system. In this scenario, 
most of the rail gain is at the expense of air travel 
rather than of car or coach. It should be noted, 
however, that the levels of rail improvements 
assumed in C1 are unlikely to be achieved in 
practice until some years later than 2001. 

5.5.3.2. Analysis of freight traffic 

Forecast future freight movements by coastal 
region for the different policies are shown in Table 
5.23 with overall movements and mode split 
summarized in Table 5.24. 

As with the analysis of passenger flow trends, it is 
important when considering future freight traffic 
patterns to keep in mind the main assumptions 
regarding the development of the transport net­
works. These are that the Β and C scenarios 
assume major motorway improvements in France 
between 1991 and 1996, and then major 
improvements to the international rail network 
with limited further road improvements between 

1996 and 2001. The B1 scenario represents a 
shuttle-oriented service through the Tunnel 
whereas the C1 scenario assumes a proper 
through-rail freight service has been built up. 

Comparing the medium infrastructure investment 
policy (B) with the no investment scenario (A), 
Table 5.24 shows that in 1996 there is likely to be 

. limited impact on cross-Channel freight modal 
split. However, by 2001 when the improved rail 
service is assumed to be operational and the road 
programme is completed, then both the truck and 
train (on ferry) modes increase their market shares 
at the expense of air freight. 

Under the high-investment policy scenario (C) in 
1996, some growth in truck (on ferry) market 
share is anticipated at the expense of air with the 
volume of freight transported by rail being 
unchanged, relative to the no investment scenario 
(A). In 2001 similar gains in truck market share as 
predicted in scenario Β occur, but the rail freight 
share increases with the improved rail service. 
These increases are at the expense of air. 

With the introduction of the Channel Tunnel, 
under both high and low infrastructure investment 
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scenarios, a reduction in both the air freight and 
the ferry market shares is anticipated. This effect 
is more pronounced in 2001 under the C1 policy 
assumptions in which the Tunnel and its comple­
mentary road and rail networks are fully opera­
tional. Under these conditions, the through-rail 
market share greatly increases at the expense of 
airfreight. 

5.5.3.3. Comparison of Meplan forecasts with 
other predictions 

Forecasts of Tunnel traffic have been produced by 
various organizations. The main forecasts that 
have been made are those which have been pro­
duced by British Rail, Eurotunnel for 1988 and 
1990 and SNCF. These estimates are summar­
ized in Table 5.25 below. 

Table 5.23. Predicted cross-Channel freight flows by mode for 1996 and 2001 

Cross-Channel freight traffic modelled for 1996 (1 000 per year) 

Mode 
Ferry 

UK 
coastal 
region 

1996 

Β C B1 C1 

Lorries 

Lorries 

Lorries 

Lorries 

Lorries 

East 

South 

Kent 

Tunnel 

Total 

1 566 

897 

2 099 

4 562 

1 558 

935 

2 092 

4 585 

1 535 

935 

2 133 

4 603 

1 504 

828 

915 

1 381 

4 628 

1 450 

777 

897 

1 290 

4 414 

Wagons 
Through-freight 

80 80 80 
Tunnel 83 319 

Air freight 
(1 000 tonnes) 

266 266 248 230 212 

Cross-Channel freight traffic modelled for 2001 

Mode 
Ferry 

Lorries 

Lorries 

Lorries 

Lorries 

Lorries 

Wagons 
Through-freight 

UK 
coastal 
region 

East 

South 

Kent 

Tunnel 

Total 

Tunnel 

A 

1 868 

1 081 

2 514 

-

5 453 

95 
-

Β 

1 853 

1 125 

2 505 

-

5 483 

99 
-

2001 

C 

1 816 

1 119 

2 549 

-

5 484 

114 
-

(1 000 per year) 

B1 

1 791 

997 

1 096 

1 651 

5 535 

_ 
101 

C1 

1 709 

916 

1 057 

1 511 

5 193 

_ 
465 

Air freight 
(1 000 tonnes) 

310 291 291 272 233 
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Table 5.24. Cross-Channel freight flows and mode split by policy 

Cross-Channel freight flow totals 
(1 000 per year) 

Mode 

Mode 
Unit 

1986 
1991 

1996A 
2001A 

1996B 
2001Β 

1996C 
2001C 

1996B1 
2001B1 

1996C1 
2001C1 

Ferry 

Goods 
vehicles 

Lorries 

2 190 
3 265 

4 562 
5 463 

4 585 
5 483 

4 603 
5 484 

3 247 
3 884 

3 124 
3 682 

Train 
freight 

Wagons 

29 
57 

80 
95 

80 
99 

80 
114 

-

-

Tunnel 

Goods 
vehicles 

Lorries 

Train 
freight 

Wagons 

1 381 
1 651 

1 290 
1 511 

83 
101 

319 
465 

Total 

Goods 
vehicles 

Lorries 

2 190 
3 265 

4 562 
5 463 

4 585 
5 483 

4 603 
5 484 

4 628 
5 535 

4414 
5 193 

Train 
freight 

Wagons 

29 
57 

80 
95 

80 
99 

80 
114 

83 
101 

319 
465 

Air 
freight 

Tonnes 

120 ' 
193 

266 
310 

266 
291 

248 
291 

230 
272 

212 
233 

Table 5.25. Summary of annual international traffic forecasts for the Channel Tunnel 

Year 

1993 

2003 

2013 

2023 

Forecast 

BR 
Eurotunnel (1988) 
Eurotunnel (1990) 
SNCF 

BR 
Eurotunnel (1988) 
Eurotunnel (1990) 
SNCF 

BR 
Eurotunnel (1988) 
Eurotunnel (1990) 
SNCF 

BR 
SNCF 

Passengers 
Through 

(million) 

13.4 
15.4 
14.0 
16.5 

17.4 
19.8 
24.7 
21.4 

21.2 
22.4 
28.9 
26.2 

25.9 
31.9 

Shuttle 

15.3 
14.6 

21.5 
19.9 

25.0 

Freight 
Through Shuttle 

(million tonnes) 

6.1 
7.4 8.1 
7.2 9.0 
7.2 

7.0 
11.4 12.2 
12.2 14.6 
10.6 

7.7 
16.4 
18.1 19.9 
13.4 

8.5 
16.4 

Note: In all cases the figures do not allow for the likely generative effect of a high-speed link in Britain, but do include TGV operation in France, 
Belgium extensions and beyond at appropriate dates. 

Sources: For BR, SNCF and Eurotunnel (1988): Steer Davies and Gleave (1989); Eurotunnel (1990): Eurotunnel Project Information (June 1990). 
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In general, the results of the studies are markedly 
different in both the overall level of traffic and its 
composition. This arises from the use of different 
data and assumptions to derive estimates of 
cross-Channel traffic and from dissimilar 
approaches to modelling travel behaviour. 

On the passenger side, much of this variation 
appears due to the assumptions made regarding 
the generative effects of new high-speed links on 
the Continent. For example, the SNCF estimates, 
which are consistently larger than those of other 
organizations, are based on experience with TGV 
Sud-Est in which a large diversion from both air 
and car modes has been observed, as well as the 
generation of new business trips. The application 
of these observations to an international situation 
has been questioned by some critics (Steer 
Davies and Gleave, 1989). The BR forecasts are 
developed from base values with little newly gen­
erated traffic assumed. Both Eurotunnel estimates 
take into account traffic generation effects; the 
revised estimates for 1993 are lower as a result of 
decreases in coach traffic. 

The variation in freight forecasts can partly be 
explained by the need to estimate traffic for a new 
mode of transport from a non-existent base (Vick­
erman and Flowerdew, 1990). In theory, because 
the Channel Tunnel removes the need for two 
intermodal transfers and will offer a higher level of 
service at greater speed than is currently offered 
by the train ferry, it should greatly enhance the 
competitive position of rail. However, the extent to 
which this will occur in practice is dependent on 
the adequacy of access to the Tunnel and the 
ability of rail to operate long hauls without chan­
ges of vehicle (Steer Davies and Gleave, 1989). 
The variation in forecasts reflects this uncertainty, 
as well as the use of different modelling tech­
niques by the various organizations. According to 
Steer Davies and Gleave, the Eurotunnel forecast 
of 7.4 million tonnes (1988 forecast) appears to 
be a reasonable one. Again, BR's forecasts 
appear to be conservative relative to the Eurotun­
nel and SNCF values. 

The Meplan forecasts are summarized in Table 
5.26 below 

Looking in more detail at the Eurotunnel forecasts, 
the assumptions underlying them are similar in 
many respects to those used in the Meplan 
model. In both cases the tariffs for the Tunnel 
were assumed to be similar in real terms to those 
on the competing Dover-Calais ferry service. The 

Table 5.26. Summary of Meplan annual 
international traffic forecasts for 
the Channel Tunnel 

Year 

1996 

2001 

Policy 

B1 
C1 

B1 
C1 

Passenger 
Through Shuttle 

(million tonnes) 

10.54 
10.53 

14.33 
17.10 

13.82 
14.00 

16.58 
16.51 

Freight 
Through Shuttle 

(million tonnes) 

1.75 13.94 
6.03 13.04 

2.12 16.68 
8.80 15.26 

total transit times through the system for shuttle 
users that are assumed in the Meplan model are 
66 minutes for car and 84 minutes for lorries, 
which are marginally higher than those used by 
Eurotunnel of 64 and 81 minutes respectively. 

However, the modelling approaches used in the 
two cases differ substantially in emphasis. The 
Meplan model focuses particularly on the spatial 
aspects of the origin of the demand for cross-
Channel traffic from all of the EC and on the wider 
implications of the Tunnel for economic develop­
ment. The Eurotunnel forecasts are narrower in 
aims, concentrating on the numbers of users and 
on revenues they generate, but are based on 
more detailed market research on how specific 
segments of the freight and passenger market are 
likely to respond to the types of services on offer. 
Despite these differences in approach, the fore­
casts from the two models are not very different, 
with the annual revisions that Eurotunnel have 
made in their forecasts leaving their 1991 -based 
forecasts progressively closer to those from the 
Meplan C1 series. 

A comparison of the Meplan C1 results with the 
Eurotunnel (1990) estimates (and noting that the 
Meplan forecast years are intermediate between 
the Eurotunnel forecast years) indicates that the 
Meplan estimates of total passenger patronage 
are a little lower, mainly in the early years. The 
modal splits, however, are of a similar magnitude 
for all years. 

The Meplan freight traffic forecasts also show 
some differences when compared with the other 
estimates. The total tonnes of freight forecast to 
use the Tunnel (Meplan C1 series) is comparable 
with the Eurotunnel (1990) estimates; however, 
significantly different percentages by shuttle and 
rail are predicted. With regard to shuttle esti­
mates, Meplan predicts much higher values than 
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Figure 5.24. Comparison of Channel Tunnel through-rail forecasts for passenger and freight flows 
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Figure 5.25. Comparison of Channel Tunnel shuttle­rail forecasts for passenger and freight flows 

Comparison of Shuttle Forecasts — Passenger 

25­r 

20 

σι 
S 15­
M 
M 
a 
a. . »Il 
11 
H m 

S3 Eurotunnel 
­ 19BB 

23 Eurotunnel 
­ 1990 

■ MEAP ­
B1 

D] MEAP ­
C1 

1993 1996 2001 2003 

Comparison of Shuttle Forecasts ­ Freight 

20τ 

15­

M 

C 
c 
o 
H­

c 
o 

10 

5­I ■ 

S Eurotunnel 
­ 19BB 

Ei Eurotunnel 
­ 1990 

■ MEAP ­
B1 

QU MEAP ­
C1 

1993 1996 2001 2003 

180 The regional impact of the Channel Tunnel throughout the Community 



Eurotunnel, although the difference narrows with 

time. Both Meplan and Eurotunnel assume tariffs 

in the range of those currently charged on the 

short sea crossing between Dover and Calais. 

Similar crossing times are also assumed. The dif­

ference then, is likely a result of different assump­

tions with regard to 'quality of service' as per­

ceived by the users, i.e. lorry drivers. 

For example, the Meplan model does not take 

into account that longer duration ferry crossings 

may be perceived as more advantageous by lorry 

drivers as the ferry crossing time qualifies as time 

towards the required rest period. Therefore, the 

Meplan shuttle estimates may be somewhat 

inflated. The difference in the rail figures may also 

be contributed to quality of service assumptions. 

Certainly, for the low­investment assumptions, 

with an incomplete through­freight service, much 

reduced levels of traffic are predicted by Meplan. 

Under the 2001 high­investment assumptions of 

a fully operative through­freight service, the esti­

mates exceed those produced by BR but are less 

than the estimates made by SNCF. 

5.5.4. Analysis of regional economic effects 

This subsection describes the changes in eco­

nomic activity predicted by the model as a result 

of the transport policies investigated in this study. 

Regional economic effects are measured through 

changes in 'value­added' (factor 44) which com­

prises the sum of payments on taxation, labour 

and profits, that is all payments apart from inter­

mediate consumption of goods and services that 

are input to the sector. 

Subsection 5.5.4.1. discusses changes in value­

added throughout the EC as different transport 

policies are introduced. The following subsection 

contains a detailed analysis of the economic 

effects of the Channel Tunnel for different eco­

nomic sectors and different regions in the EC. The 

last subsection describes the economic effects 

on each of the special study areas. 

5.5.4.1. Changes in value­added — General 

overview 

Figures 5.26 to 5.29 illustrate the changes in 

value­added for 1996 for the following transport 

policy options: B, C, B1 and C1. The gains and 

losses in value­added from these transport poli­

cies are small, ranging from ­1.0% to ­0.3%, but 

do reflect changes in accessibility. 

As expected, comparing the 1996 Β policy with 

the base case shows that Brittany, Normandy and 

south­west France experience the largest value­

added gains as a result of the substantial roadway 

infrastructure investment in these zones. Pie­

monte also shows significant gains, again as a 

result of roadway infrastructure investment (Turin­

Aostavalley­Montpellier motorway). With the addi­

tion of the Ostend­Rotterdam motorway in the 

1996 C policy, there is a significant value­added 

gain in Zeeland and West­Vlaanderen also gains 

in this policy option. 

The regional effects of the B1 Channel Tunnel 

option are shown in Figure 5.28. In general, the 

economic effects due to the Tunnel are not as 

pronounced as those obtained from the mostly 

road and rail infrastructure changes in the 1996 Β 

and C policies. Given that the value­added chan­

ges are small, the predicted pattern of regional 

economic development is certainly a reasonable 

one with those regions nearest the Tunnel (Lon­

don, Kent, Nord­Pas­de­Calais, West­Vlaanderen 

and île de France) gaining the most, and gains 

decreasing as distance from the Tunnel increases. 

From Figure 5.29 it is observed that those zones 

along the Dover­Calais crossing axis (the Blue 

Banana region) benefit the most in value­added 

terms. This is a sensible result as the Channel 

Tunnel will benefit a larger proportion of trade, 

both passengers and freight, from these zones 

simply because a larger proportion of trade from 

these zones crosses the Channel in the Dover/ 

Calais region. 

The zones on the periphery of the study area suf­

fer the greatest loss in value­added terms: specif­

ically, Denmark, Pais Vasco and the rest of Spain, 

Norte and the rest of Portugal and Greece. 

Losses in Normandy and north Italy can be 

explained as balancing the large gains in neigh­

bouring zones. 

With the improved Channel Tunnel rail service in 

the C1 policy, continental countries in the Blue 

Banana region tend to gain at the expense of the 

UK. 

The 2001 Channel Tunnel policy results show 

much the same effect as for 1996 except that in 

2001 the effects are more pronounced. These dif­

ferences are particularly magnified for the policies 

of high investment C and C1, where strong pro­

ducing zones such as south­east France, Pie­

monte and mid­Germany tend to increase their 

gains through the benefits of improved rail 
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connection while the British Midlands and Scot­
land lose (see Figure 5.30). 

5.5.4.2. Economic effects of the Channel 
Tunnel on the EC regions 

The results in the previous subsection represent 
the combined effects of all the different forces for 
change that will arise from the introduction of the 
Channel Tunnel. In this subsection these effects 
are separated into their components in order to 
show their nature and magnitude for the different 
regions of the EC. 

For this analysis the value-added changes have 
been grouped into three broad categories: 

(1) Influences on production industries — caused 
mainly by changes in the costs and character­
istics of the transport of freight. 

(2) Influences on business and financial services 
— caused mainly by changes in the costs and 
characteristics of business travel. 

(3) Influences on tourist industries — caused 
mainly by changes in the costs and character­
istics of cross-Channel leisure passenger 
travel. 

Tables 5.27 to 5.34 show the change in value-
added as a result of production in each of the 
above categories for a specified transport policy 
comparison. This is estimated for the aggregate of 
all the producers in an economic sector in a region. 
The unit of measurement in the column 'Base' 
gives the magnitude of the value-added under pol­
icy A (which implies no new investment in infra­
structure). It is measured in units of 1980 millions of 
ecus. The remaining columns contain the absolute 
deviations, again measured in million ecus, asso­
ciated with each specified policy comparison. The 
use of absolute deviations allows the results for dif­
ferent tables to be added together to see how 
gains and losses may cancel out for a region. 

The commentary below refers to the results for 
both 1996 and 2001. Only where the pattern of 
results differs significantly between the two are 
they analysed separately. 

Production industries 
Three broad generalizations can be identified for 
changes in production industries with the imple­
mentation of the Channel Tunnel. 

Most importantly, the impact is quite limited. This 
is not surprising given that for lorries the Tunnel 
offers a minor rather than a major improvement in 
service. It gives a variation on the existing ferry 
service, with a faster through-time and frequency, 
but with disadvantages for drivers needing an offi­
cial rest break. For rail, if past experience on other 
routes is relevant, many shippers will find it incon­
venient to use, for reasons of security and flexibil­
ity, terminal connections at each end etc., so that 
the benefits are likely to be limited when averaged 
over the whole community of producers in a 
region, both rail and non-rail users. 

Secondly, although there are variations in the spa­
tial pattern of gains and losses between different 
production sectors, the pattern is similar for 
groups of related economic sectors. Gains tend 
to be highest in zones closest to the Tunnel. The 
main losers tend to be in the southern EC regions 
but these are also influenced by changes in the 
patterns of tourism, as discussed below. 

The model as currently implemented assumes 
that production technologies in each economic 
sector stay constant through time and through 
space. This assumption could be relaxed and 
made more realistic with better data inputs and 
further resources for the model calibration. As it 
currently stands, the model focuses mainly on 
how access changes the costs of inputs and the 
marketability of outputs from production. Inde­
pendent changes through time in production 
technologies which might simplify or dampen the 
benefits derived from the Tunnel are not currently 
measured in the results. 

Thirdly, production sectors which are strong with­
in a country and export significantly to their EC 
partners gain from the Tunnel through improved 
access to their markets. On the other hand, sec­
tors in which a country is a net importer tend to 
lose from the Tunnel, and from the associated 
improved rail service where it allows improved 
access for the main countries that export to it. 

Having reviewed the effects on producers as a 
whole from the improvements that will be offered 
by transport infrastructure developments, it is 
worth narrowing the focus to some groups of 
sectors to differentiate the effects on them in spe­
cific regions. 

For the group of sectors associated with engi­
neering industries (instruments, electrical, 
machinery), the main beneficiaries are the UK, Ire-
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land, France (except the west), the Benelux coun­
tries and north and mid-Germany. In the improved 
rail policy C1, especially by 2001, strong pro­
ducing zones such as south-east France, Pie­
monte and mid-Germany increase their gains 
through the benefits of this improved rail connec­
tion while the British Midlands and Scotland lose. 

In the case of vehicle and transport equipment 
production, the UK is a small net loser. These are 
industries which have been declining in competi­
tiveness for years and the UK is now a substantial 
net importer. The small gains are concentrated in 
mainland Europe, particularly France. 

For the primary agricultural sectors, meat and 
dairy products, the main gainers are the tradition­
ally strong countries in these sectors, namely Ire­
land, France, the Benelux countries and Den­
mark. Germany has marginal gains and the UK 
and southern Europe lose. 

In the case of food processing, beverages and 
tobacco, the UK (including the Midlands and 
Scotland) are gainers along with, to a lesser 
extent, Ireland, France and the Netherlands. 
Germany has small losses, with larger losses 
being recorded in Denmark and in southern 
Europe. 

The remaining mixture of industries in aggregate 
show gains for France, the Benelux countries, Ire­
land and Germany with losses in the British Mid­
lands and Scotland and in southern Europe. 
These general losses hide some gains in specific 
industries such as leather in northern Italy which is 
a major exporter to the UK market. 

Bringing these results together for the different 
industries suggests that southern England, Ire­
land, France and the Benelux countries are 
either gainers or about neutral for most sectors. 
Germany on balance gains, and Denmark, 
northern Italy and Piemonte have mixed gains 
and losses. The Iberian peninsula, southern Italy 
and Greece all lose consistently in the produc­
tion industries. 

This suggests that the Tunnel acts to reinforce the 
existing strength of industry in the Blue Banana 
area. In this area freight transport is made more 
efficient between its regions, and the stronger 
regions in any specific sector tend to be the gain­
ers from this. On the other hand, for the southern 
European zones their trade to the UK is propor­
tionately less and it is more likely to be by con­

tainer ship, so that the benefits of the Channel 
Tunnel to them are small relative to the benefits to 
the more adjacent countries. 

Business and financial services 
These are defined so as not to include services 
related to lodgings and catering, since these are 
included in the tourism effects. The services 
effects comprise the effects of office-related ser­
vices, mainly in the financial and business servic­
es sectors. 

Gains in value-added here represent an increase 
in the size of the sector in the region. These gains 
come about partly through savings in the costs of 
physical inputs to these industries, but these will 
be quite small in practice. The main gains are 
derived from reductions in the average costs of 
overseas business trips. These cost reductions 
include both the direct tariff reductions (which 
may often be small) and the savings in travel time 
and improvement in travel conditions that will 
arise, especially with the implementation of high­
speed rail. 

The general effect of the Tunnel in absolute terms 
is to concentrate business and financial services 
development in the existing strong triangle of Lon­
don, Paris and Brussels, with gains also to the 
British Midlands, the centre and east of France, 
and to mid-Germany. In relative terms, the small 
zones near the Tunnel such as Kent, Nord-Pas-
de-Calais, West-Vlaanderen and Hainaut also 
gain significantly. In the model it has been 
assumed that two of these small zones will have 
direct access to the high-speed rail networks. 
This will be true from the start for Nord-Pas-de-
Calais. For Kent the Ashford station is unlikely in 
practice to open until some time after the Tunnel 
and is still subject to some political uncertainty. 
For Hainaut current plans do not envisage direct 
access to the high-speed rail network so that in 
the model passengers from Hainaut or West-
Vlaanderen need to travel outside their regions to 
get to Brussels, Lille or Calais to access the high­
speed rail system. The losers are the regions in 
northern, southern and south-western Europe 
including Ireland. The developments to the high­
speed rail system by the year 2001 improve the 
situation for zones such as southern Germany 
and Piemonte. 

Again it is a picture of the major players gaining 
and the more peripheral regions losing as the 
areas which gain in efficiency increase market 
share. 
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Tourism 
Tourism affects the production of lodgings and 
catering and in this study only the cross-Channel 
component is considered. Some of the changes 
in passenger trips are the direct result of the 
redistribution of existing cross-Channel trips. 
Other modelled trip changes come about partly 
from the diversion of non-Channel passenger 
trips (which are not initially modelled in this study) 
and partly from increases in trip generation rates 
as travel becomes easier. 

The most significant increases in value-added 
as a result of increased tourism are seen in the 
UK, France, Belgium, the Netherlands and 
Germany. Tourism losses are predicted for 
Spain, Portugal and Greece. This is a sensible 
result as the Channel Tunnel and the associat­
ed road and rail investments tend to improve 
accessibility for touring holidays but do nothing 
for the air routes between the UK and southern 
Europe. 
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Table 5.27.1996 industrial and food production: Change in value-added 
(1980 million ECU) 

Zone 

1 Scotland 
2 Midlands, North England 
3 Ireland 
4 South England 
5 East Anglia 
6 London 
7 Kent 
8 Brittany 
9 Normandy 

10 Nord-Pas-de-Calais 
11 Île-de-France 
12 Mid-France 
13 South-west France 
14 South-east France 
15 West-Vlaanderen 
16 Hainaut 
17 Rest of Belgium 
18 Zeeland 
19 Rest of Netherlands 
20 Denmark 
21 North Germany 
22 Bremen 
23 Mid-Germany 
24 Cologne 
25 South Germany 
26 North Italy 
27 Piemonte 
28 South Italy 
29 Rest of Spain 
30 Pais Vasco 
31 Norte 
32 Rest of Portugal 
33 Greece 

Study area 

Base 

10 900. 
69 600. 
4 370. 

26 300. 
5 590. 

14 400. 
2 910. 
6 760. 

13 500. 
7 780. 

22 000. 
26 400. 
25 200. 
25 500. 
3 020. 
1 960. 

19 900. 
1 000. 

35 500. 
14 200. 
34 900. 

2 140. 
66 900. 
11 200. 
86 600. 
69 800. 
12 200. 
30 000. 
48 200. 

4 590. 
3 410. 
4 450. 
8 630. 

716 000. 

B-A 

+ 4.40 
+ 10.30 

+ 0.20 
+ 1.00 
+ 2.40 
-2.10 
+ 0.20 

+ 84.20 
+ 53.90 

-3.80 
- 44.60 
+ 12.10 

+ 140.00 
- 29.60 
+ 2.30 
+ 0.10 
-4.70 
-1.20 

- 42.90 
- 20.30 

-3.90 
-1.40 

- 69.20 
-12.60 
-16.60 
+ 33.10 
+ 15.20 
- 24.90 
- 39.40 
+ 4.70 
+ 1.70 
-2.20 
+ 6.80 

+ 53.81 

C-A 

+ 3.70 
+ 7.00 
+ 0.60 
+ 1.00 
+ 2.50 
-1.40 
+ 0.50 

+ 84.30 
+ 56.50 

-4.70 
- 46.90 
+ 9.50 

+ 138.00 
- 31.90 
+ 4.30 
+ 0.40 
+ 1.70 

+ 28.50 
- 39.60 
-19.80 

-4.40 
-1.50 

- 69.20 
-11.90 
- 20.40 
+ 28.50 
+ 14.40 
- 26.40 
- 42.40 
+ 4.30 
+ 1.40 
-2.50 
+ 6.50 

+ 70.81 

B1-B 

+ 6.20 
+ 26.60 
+ 6.50 

+ 18.80 
+ 4.70 

+ 13.00 
+ 3.20 
+ 2.10 
+ 3.60 
+ 6.10 
+ 8.60 
+ 7.90 
+ 4.40 
+ 5.60 
+ 2.90 
+ 1.30 

+ 11.70 
+ 0.20 

+ 15.60 
+ 3.50 
+ 2.60 
+ 0.10 
+ 4.20 
+ 1.40 
-5.09 
-6.50 
-1.30 
-3.90 

- 39.80 
-3.20 
-2.80 
-5.10 
-6.40 

+ 86.50 

C1-C 

+ 2.50 
+ 15.70 
+ 7.40 

+ 14.70 
+ 3.50 

+ 14.80 
+ 5.90 
+ 0.90 
+ 0.30 
+ 9.10 

+ 10.10 
+ 9.10 
+ 3.70 

+ 20.70 
+ 3.60 
+ 2.20 

+ 21.70 
+ 0.70 

+ 19.80 
+ 6.70 
+ 0.80 
-0.20 
+ 5.60 
+ 3.10 
-5.50 
-3.90 
+ 8.90 
-5.40 

-41.90 
-3.60 
-2.90 
-5.30 
-7.70 

115.00 

190 The regional impact of the Channel Tunnel throughout the Community 



Table 5.28. 1996 repair, retail, communication, lodging, catering, transport services, business, 
finance, market services, non-market services change in value-added 

(7980 million ECU) 

Zone 

1 Scotland 
2 Midlands, North England 
3 Ireland 
4 South England 
5 East Anglia 
6 London 
7 Kent 
8 Brittany 
9 Normandy 

10 Nord-Pas-de-Calais 
11 Île-de-France 
12 Mid-France 
13 South-west France 
14 South-east France 
15 West-Vlaanderen 
16 Hainaut 
17 Rest of Belgium 
18 Zeeland 
19 Rest of Netherlands 
20 Denmark 
21 North Germany 
22 Bremen 
23 Mid-Germany 
24 Cologne 
25 South Germany 
26 North Italy 
27 Piemonte 
28 South Italy 
29 Rest of Spain 
30 Pais Vasco 
31 Norte 
32 Rest of Portugal 
33 Greece 

Study area 

Base 

22 800. 
121 000. 

10 300. 
61 400. 

8 470. 
63 300. 

5 840. 
14 100. 
23 200. 
17 700. 
83 700. 
46 600. 
46 700. 
79 000. 
4 350. 
4 560. 

35 600. 
1 810. 

72 500. 
34 900. 
92 400. 

5 210. 
120 000. 
30 300. 

121 000. 
106 000. 

15 800. 
75 200. 
98 100. 

4 840. 
3 380. 
8 160. 

26 300. 

1 460 000. 

B-A 

+ 0.40 
+ 2.20 
-0.10 
-0.90 

0.00 
-2.80 

0.00 
+ 0.80 
+ 0.70 
+ 0.40 
+ 2.20 
+ 0.60 
+ 1.60 
+ 2.70 
-0.10 

0.00 
-0.40 
-0.10 
-1.10 
+ 0.40 
-3.10 
-0.10 
-3.50 
-1.40 
-3.09 
+ 8.80 
+ 0.50 
+ 0.40 
+ 1.90 

0.00 
+ 0.10 

0.00 
+ 1.80 

0.00 

C-A 

+ 0.40 
+ 2.50 
-0.10 
-0.80 
+ 0.10 
-2.60 

0.00 
+ 0.80 
+ 0.80 
+ 0.60 
+ 2.50 
+ 0.60 
+ 1.60 
+ 2.91 
-0.10 

0.00 
-0.30 
+ 0.20 
-0.20 
+ 0.40 
-3.00 
-0.10 
-3.30 
-1.30 
-2.90 
+ 9.10 
+ 0.50 
+ 0.60 
+ 2.10 

0.00 
+ 0.10 

0.00 
+ 1.80 

0.00 

B1-B 

+ 14.80 
+ 164.00 

-1.90 
+ 18.20 

+ 1.00 
+ 143.00 

+ 6.30 
-12.30 
- 38.60 
+ 34.70 

+ 182.00 
+ 62.40 

+ 1.40 
+ 90.20 

+ 5.70 
+ 4.40 

+ 30.00 
+ 0.60 
-7.80 

- 33.60 
- 59.40 
+ 0.50 

+ 88.10 
+ 10.30 
- 83.91 

-140.00 
+ 3.00 
-28.50 

- 330.00 
-5.80 
-6.90 
-7.10 

- 55.40 

100.00 

C1-C 

+ 15.00 
+ 160.00 

-1.70 
+ 18.10 

+ 0.80 
+ 147.00 

+ 6.20 
-12.00 
- 38.30 
+ 35.10 

+ 184.00 
+ 63.10 

+ 2.20 
+ 93.40 

+ 5.70 
+ 4.50 

+ 30.60 
+ 0.60 
-7.40 

-33.10 
- 60.50 
+ 0.40 

+ 94.10 
+ 10.70 
- 98.50 

-140.00 
+ 3.40 

- 28.00 
- 330.00 

-5.70 
-6.80 
-6.90 

- 54.50 

100.00 
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Table 5.29.1996 tourism: Change in value-added 
(1980 million ECU) 

Zone 

1 Scotland 
2 Midlands, North England 
3 Ireland 
4 South England 
5 East Anglia 
6 London 
7 Kent 
8 Brittany 
9 Normandy 

10 Nord-Pas-de-Calais 
11 Île-de-France 
12 Mid-France 
13 South-west France 
14 South-east France 
15 West-Vlaanderen 
16 Hainaut 
17 Rest of Belgium 
18 Zeeland 
19 Rest of Netherlands 
20 Denmark 
21 North Germany 
22 Bremen 
23 Mid-Germany 
24 Cologne 
25 South Germany 
26 North Italy 
27 Piemonte 
28 South Italy 
29 Rest of Spain 
30 Pais Vasco 
31 Norte 
32 Rest of Portugal 
33 Greece 

Study area 

Base 

1 202. 
6 511. 

344. 
3 424. 

483. 
2 034. 

327. 
589. 
954. 
752. 

2 753. 
2 038. 
2 134. 
2 880. 

220. 
207. 

1 645. 
46. 

1 949. 
696. 

2 343. 
165. 

3 768. 
517. 

3 444. 
4 388. 

627. 
3 267. 
8 449. 

456. 
224. 
543. 

1 510. 

60 889. 

B-A 

+ 1.00 
+ 0.10 
-0.02 
+ 1.30 
-0.02 
+ 5.10 
+ 0.35 
+ 5.85 
+ 5.81 
+ 2.01 
-0.30 
-0.04 
+ 0.68 
-0.50 
+ 1.41 
+ 0.14 
+ 3.55 
+ 0.31 
+ 2.60 
-0.61 
+ 0.64 
+ 0.08 
+ 4.52 
+ 1.35 
+ 0.32 
-1.62 
-0.16 
-1.45 

-10.70 
-0.47 
-1.20 
-2.50 
-5.00 

+ 12.50 

C-A 

+ 1.10 
-0.20 
-0.15 
+ 1.20 
-0.03 
+ 6.20 
+ 0.39 
+ 5.72 
+ 5.68 
+ 1.96 
-0.60 
-0.08 
+ 0.43 
-0.80 
+ 1.28 
+ 0.13 
+ 3.67 
+ 0.76 
+ 3.07 
-0.61 
+ 0.75 
+ 0.09 
+ 4.99 
+ 1.46 
+ 0.54 
-0.94 
-0.18 
-1.11 

-11.60 
-0.55 
-1.28 
-2.70 
-5.20 

+ 13.40 

B1-B 

+ 0.49 
+ 3.30 
-0.74 
+ 5.00 
+ 0.58 

+ 23.50 
+ 1.32 
+ 6.06 
+ 0.98 

+ 12.00 
+ 17.50 

+ 3.27 
+ 8.20 

+ 13.40 
+ 9.90 
+ 0.95 
+ 7.64 
+ 0.11 
+ 5.02 
+ 0.33 
+ 1.72 
+ 0.14 
+ 7.81 
+ 2.48 
+ 1.89 
+ 2.87 
+ 1.05 
-1.28 

-43.10 
-1.45 
-4.65 
-9.30 

-19.00 

+ 58.10 

C1-C 

+ 0.50 
+ 3.30 
-0.75 
+ 5.10 
+ 0.59 

+ 23.50 
+ 1.32 
+ 6.02 
+ 0.94 

+ 12.00 
+ 17.50 

+ 3.25 
+ 8.15 

+ 13.30 
+ 9.90 
+ 0.95 
+ 7.65 
+ 0.13 
+ 5.15 
+ 0.36 
+ 1.72 
+ 0.14 
+ 7.85 
+ 2.49 
+ 1.92 
+ 3.19 
+ 1.04 
- 1.02 

- 43.40 
-1.45 
-4.70 
-9 .30 

-18.90 

+ 58.50 
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Table 5.30.1996 value-added, primary resource cost: Production 
(7980 million ECU) 

Zone 

1 Scotland 
2 Midlands, North England 
3 Ireland 
4 South England 
5 East Anglia 
6 London 
7 Kent 
8 Brittany 
9 Normandy 

10 Nord-Pas-de-Calais 
11 Île-de-France 
12 Mid-France 
13 South-west France 
14 South-east France 
15 West-Vlaanderen 
16 Hainaut 
17 Rest of Belgium 
18 Zeeland 
19 Rest of Netherlands 
20 Denmark 
21 North Germany 
22 Bremen 
23 Mid-Germany 
24 Cologne 
25 South Germany 
26 North Italy 
27 Piemonte 
28 South Italy 
29 Rest of Spain 
30 Pais Vasco 
31 Norte 
32 Rest of Portugal 
33 Greece 

Study area 

Base 

41 300. 
239 000. 

16.500. 
100 000. 

16 500. 
88 100. 
10 900. 
23 700. 
43 200. 
32 500. 

121 000. 
88 800. 
85 200. 

122 000. 
8 630. 
8 450. 

68 300. 
3 520. 

128 000. 
59 600. 

143 000. 
8 290. 

228 000. 
47 400. 

234 000. 
203 000. 
37 500. 

126 000. 
177 000. 

11 800. 
8 300. 

15 600. 
40 100. 

2 590 000. 

B-A 

-12.20 
-42.20 
+ 0.30 
-4.10 
+ 0.40 
-6.80 
-2.50 

+ 96.00 
+ 66.60 

-0.70 
- 40.50 
+ 12.91 
153.00 

- 28.60 
+ 3.70 
-0.40 
-4.40 
-1.20 

- 43.30 
- 73.00 

-9.50 
-1.70 

-100.0 
-16.20 

-3.70 
100.00 

+ 38.50 
- 11.90 
-34.91 
+ 4.70 
+ 1.90 
-2.10 

+ 10.70 

0.00 

C-A 

-12.90 
- 45.80 
+ 0.60 
-3.80 
+ 0.40 
-4.60 
-2.10 

+ 95.90 
+ 69.20 

-1.60 
- 42.80 
+ 10.30 
150E00 
- 31.40 
+ 5.90 
+ 0.10 
+ 3.20 

+ 30.70 
- 37.30 
- 72.30 

-9.59 
-1.70 

-10E01 
-15.10 

-7.09 
+ 96.00 
+ 37.30 
-13.00 
-38.81 
+ 4.30 
+ 1.50 
-2.70 

+ 10.20 

100.00 

B1-B 

+ 22.00 
199.00 
+ 4.90 

+ 43.30 
+ 6.40 
182.00 

+ 10.90 
-4.30 

- 34.00 
+ 54.90 
212.00 

+ 75.80 
+ 14.59 
111.00 

+ 18.60 
+ 7.10 

+ 51.80 
+ 1.10 

+ 14.30 
- 30.30 
- 55.00 
+ 0.80 
102.00 

+ 14.60 
- 87.89 

-150.00 
+3.50 

- 34.30 
- 430.00 

-10.80 
-14.90 
-22.30 
- 82.40 

200.00 

C1-C 

+ 18.00 
174.00 
+ 5.60 

+ 38.20 
+ 4.70 
187.00 

+ 13.60 
-5.30 

-37.20 
+ 59.00 
216.00 

+ 78.10 
+ 14.50 
131.00 

+ 19.50 
+ 8.50 

+ 64.09 
+ 1.50 

+ 18.80 
- 26.80 
- 58.00 
+ 0.40 
111.00 

+ 17.00 
-100.00 
-140.00 
+ 23.70 
- 34.50 

- 430.00 
- 11.40 
-14.90 
- 22.30 
- 82.00 

200.00 
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Table 5.31. 2001 industrial and food production: Change in value-added 
(7980 million ECU) 

Zone 

1 Scotland 
2 Midlands, North England 
3 Ireland 
4 South England 
5 East Anglia 
6 London 
7 Kent 
8 Brittany 
9 Normandy 

10 Nord-Pas-de-Calais 
11 Île-de-France 
12 Mid-France 
13 South-west France 
14 South-east France 
15 West-Vlaanderen 
16 Hainaut 
17 Rest of Belgium 
18 Zeeland 
19 Rest of Netherlands 
20 Denmark 
21 North Germany 
22 Bremen 
23 Mid-Germany 
24 Cologne 
25 South Germany 
26 North Italy 
27 Piemonte 
28 South Italy 
29 Rest of Spain 
30 Pais Vasco 
31 Norte 
32 Rest of Portugal 
33 Greece 

Study area 

Base 

12 100. 
72 500. 
4 660. 

28 900. 
6 180. 

15 800. 
3 200. 
7 290. 

14 500. 
8 340. 

23 500. 
28 400. 
27 200. 
27 500. 
3 190. 
2 070. 

21 000. 
1 060. 

37 600. 
15 200. 
36 900. 

2 270. 
70 700. 
11 900. 
91 500. 
75 200. 
13 100. 
32 500. 
52 500. 
4 960. 
3 650. 
4 770. 
9 010. 

770 000. 

B-A 

+ 6.10 
+ 10.20 
+ 0.30 
+ 0.20 
+ 2.70 
-3.20 
+ 0.40 

+ 91.90 
+ 58.30 

-3.90 
- 48.40 
+ 14.60 
152E00 
-30.10 
+ 2.90 
+ 0.10 
-3.90 
-1.40 

- 48.00 
-15.50 
-4.40 
-1.40 

- 70.90 
-12.50 
-15.70 
+ 31.50 
+ 15.30 
- 29.50 
-54.10 
+ 4.20 
+ 1.90 
-3.40 
+ 4.20 

+50.50 

C-A 

-6.20 
-13.40 
-11.70 

+ 31.40 
+ 5.30 

+ 20.20 
180.00 

+ 89.90 
+ 56.50 
+ 3.90 

- 52.00 
+ 9.20 
148.00 

- 33.90 
+ 6.00 
+ 0.30 
+ 3.90 

+ 34.20 
-53.20 
-19.90 
- 15.70 

-2.10 
-89.10 
- 14.60 
-45.10 
+ 10.90 
+ 12.90 
- 37.00 
- 81.70 
+ 2.30 
+ 0.30 
-6.60 
-0.90 

132.00 

B1-B 

+ 5.80 
+ 23.70 

+ 6.80 
+ 18.40 

+ 4.80 
+ 12.90 
+ 3.20 
+ 2.90 
+ 4.50 
+ 7.20 

+ 10.30 
+ 10.30 

+ 7.10 
+ 7.80 
+ 3.30 
+ 1.60 

+ 14.40 
+ 0.30 

+ 19.60 
+ 4.20 
+ 4.00 
+ 0.10 
+ 6.70 
+ 1.80 
-1.90 
-6 .30 
- 1.10 
-4.00 

- 48.50 
-3.60 
-3.80 
-7 .20 
-8.90 

+96.81 

C1-C 

+ 1.10 
+ 8.90 
+ 7.80 

+ 13.30 
+ 3.40 

+ 15.00 
+ 5.30 
+ 2.10 
+ 0.70 

+ 11.50 
+ 12.80 
+ 12.70 
+ 7.40 

+ 29.00 
+ 4.50 
+ 3.00 

+ 28.80 
+ 0.80 

+ 27.30 
+ 9.50 
+ 2.50 
-0 .10 

+ 12.00 
+ 4.60 
+ 1.10 
-0 .20 

+ 13.30 
-5 .50 

-57.10 
-4.30 
-4.70 
-8.30 

-10.90 

147.00 
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Table 5.32. 2001 repair, retail, communication, lodging, catering, transport services, business, 
finance, market services, non-market services: Change in value-added 

(7980 million ecu) 

Zone 

1 Scotland 
2 Midlands, North England 
3 Ireland 
4 South England 
5 East Anglia 
6 London 
7 Kent 
8 Brittany 
9 Normandy 

10 Nord-Pas-de-Calais 
11 Île-de-France 
12 Mid-France 
13 South-west France 
14 South-east France 
15 West-Vlaanderen 
16 Hainaut 
17 Rest of Belgium 
18 Zeeland 
19 Rest of Netherlands 
20 Denmark 
21 North Germany 
22 Bremen 
23 Mid-Germany 
24 Cologne 
25 South Germany 
26 North Italy 
27 Piemonte 
28 South Italy 
29 Rest of Spain 
30 Pais Vasco 
31 Norte 
32 Rest of Portugal 
33 Greece 

Study area 

Base 

24 700. 
131 000. 

11 200. 
66 600. 

9 170. 
68 500. 

6 330. 
15 300. 
25 100. 
19 200. 
90 600. 
50 500. 
50 600. 
85 500. 

4 720. 
4 950. 

38 600. 
1 960. 

78 500. 
37 900. 

100 000. 
5 650. 

130 000. 
32 800. 

131 000. 
115 000. 

17 100. 
81 500. 

106 000. 
5 250. 
3 660. 
8 840. 

28 500. 

1 580 000. 

B-A 

+ 0.80 
-6.20 
-0.10 
-0.70 
-0.20 
-6.30 

0.00 
+ 0.90 
+ 0.30 
-0.10 
+ 4.70 
+ 0.10 
+ 2.00 
-0.70 
-0.10 

0.00 
-0.90 

0.00 
-0.80 
+ 0.30 
-1.60 
-0.10 
-1.40 
-0.30 
-1.09 

+ 12.80 
+ 0.90 
+ 0.90 
+ 3.70 

0.00 
+ 0.10 

0.00 
+ 2.40 

0.00 

C-A 

+ 1.20 
-3.11 
+ 0.20 
+ 1.50 
+ 0.10 
-4.00 
+ 1.90 
+ 1.20 
+ 0.70 
+ 0.10 
+ 6.30 
+ 0.70 
+ 2.60 
+ 0.80 

0.00 
+ 0.10 
-0.40 
+ 0.30 
+ 0.30 
+ 0.80 
-0.10 
+0.10 
+0.60 
-0.60 
+ 0.80 

+ 14.80 
+ 1.30 
+ 1.80 
+ 5.30 
+ 0.10 
+ 0.10 

0.00 
+ 2.70 

0.00 

B1-B 

+ 20.10 
162E00 

-1.70 
+ 17.50 

+ 0.30 
147E00 
+ 5.80 

-17.20 
- 39.30 
+ 36.70 
172E00 
+ 64.90 
+ 12.10 
101E00 
+ 5.60 
+ 4.50 

+ 29.90 
-0.10 

-12.70 
- 37.20 
-41.80 

+0.60 
+ 64.10 

+ 6.30 
-41.41 

-15E01 
-0.80 

- 32.30 
- 34E01 

-5.20 
-7.30 
-7.80 

- 65.60 

0.00 

C1-C I 

+ 18.50 
123.00 
-2.20 

+ 14.09 
-0.40 
115.00 
+ 5.10 

-21.20 
-6.10 

+ 25.40 
143.00 

+ 64.30 
+ 9.60 

+ 77.20 
+ 4.10 
+ 2.90 

+ 19.50 
-1.10 

-17.20 
- 43.60 
-71.60 

-0.10 
135.00 
+ 4.40 
+ 9.91 

-120.00 
+ 9.20 

- 24.70 
-310.00 

-5.50 
-6.50 
-7.30 

-75.10 

100.00 
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Table 5.33. 2001 tourism: Change in value-added 
(1980 million ECU) 

Zone 

1 Scotland 
2 Midlands, North England 
3 Ireland 
4 South England 
5 East Anglia 
6 London 
7 Kent 
8 Brittany 
9 Normandy 

10 Nord-Pas-de-Calais 
11 Île-de-France 
12 Mid-France 
13 South-west France 
14 South-east France 
15 West-Vlaanderen 
16 Hainaut 
17 Rest of Belgium 
18 Zeeland 
19 Rest of Netherlands 
20 Denmark 
21 North Germany 
22 Bremen 
23 Mid-Germany 
24 Cologne 
25 South Germany 
26 North Italy 
27 Piemonte 
28 South Italy 
29 Rest of Spain 
30 Pais Vasco 
31 Norte 
32 Rest of Portugal 
33 Greece 

Study area 

Base 

1 316. 
7 128. 

376. 
3 749. 

529. 
2 227. 

358. 
645. 

1 045. 
824. 

3 014. 
2 232. 
2 336. 
3 154. 

241. 
227. 

1 801. 
51. 

2 134. 
762. 

2 565. 
180. 

4 126. 
566. 

3 771. 
4 804. 

687. 
3 577. 
9 251. 

500. 
246. 
595. 

1 653. 

66 667. 

B-A 

+ 1.58 
+ 0.40 
-0.09 
+ 2.10 
-0.05 
+ 8.90 
+ 0.41 
+ 8.11 
+ 7.13 
-3.71 
+ 2.10 
+ 0.35 
+ 8.20 
+ 3.70 
+ 4.01 
+ 0.32 
+ 5.72 
+ 0.60 
+ 2.20 
-0.58 
+ 1.70 
-0.16 
+ 6.17 
+ 1.82 
+ 2.13 
- 1.10 
-0 .14 
-3 .00 

- 23.70 
-0 .38 
-2 .50 
-5 .40 

- 12.50 

+ 22.20 

C-A 

+ 1.81 
+ 0.50 
-0.70 
+ 3.50 
+ 0.22 

+ 17.90 
+ 0.60 
+ 8.54 
+ 4.95 
+ 4.82 

+ 10.30 
+ 1.86 

+ 13.50 
+ 11.60 

+ 5.08 
+ 0.34 
+ 5.93 
+ 1.38 
+ 3.50 
-0.36 
+ 2.60 
+ 0.23 

+ 15.67 
+ 2.89 
+ 5.17 
+ 5.00 
+ 1.51 
- 1.10 

- 47.00 
- 1.84 
-4 .90 
-9 .40 

- 25.50 

+ 38.50 

B1-B 

+ 0.58 
+ 3.60 
- 1.01 
+ 5.60 
+ 0.68 

+ 26.70 
+ 1.46 
+ 8.84 
+ 0.60 

+ 13.19 
+ 23.20 

+ 4.34 
+ 13.90 
+ 19.10 
+ 13.87 

+ 1.27 
+ 10.03 
+ 0.09 
+ 8.10 
+ 0.63 
+ 2.60 
+ 0.19 
+ 9.80 
+ 3.05 
+ 3.12 
+ 3.90 
+ 1.32 
-2.20 

- 59.90 
-2.01 
-7.10 

- 13.30 
-29.10 

+ 65.10 

C1-C 

+ 0.65 
+ 4.50 
-0 .90 
+ 7.00 
+ 0.58 

+ 31.70 
+ 1.42 

+ 13.57 
- 1.54 

+ 13.57 
+ 25.60 

+ 4.75 
+ 14.90 
+ 20.90 
+ 13.49 
+ 1.22 
+ 9.69 
-0 .90 

+ 13.70 
+ 0.62 
+ 2.75 
+ 0.21 

+ 13.30 
+ 3.31 
+ 3.93 
+ 5.80 
+ 1.91 
-2 .10 

-69.10 
-2.52 
-8.30 

-15.60 
- 34.00 

+ 74.10 
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Table 5.34. 2001 value-added, primary resource cost: Production 
(7980 million ECU) 

Zone 

1 Scotland 
2 Midlands, North England 
3 Ireland 
4 South England 
5 East Anglia 
6 London 
7 Kent 
8 Brittany 
9 Normandy 

10 Nord-Pas-de-Calais 
11 Île-de-France 
12 Mid-France 
13 South-west France 
14 South-east France 
15 West-Vlaanderen 
16 Hainaut 
17 Rest of Belgium 
18 Zeeland 
19 Rest of Netherlands 
20 Denmark 
21 North Germany 
22 Bremen 
23 Mid-Germany 
24 Cologne 
25 South Germany 
26 North Italy 
27 Piemonte 
28 South Italy 
29 Rest of Spain 
30 Pais Vasco 
31 Norte 
32 Rest of Portugal 
33 Greece 

Study area 

Base 

45 200. 
262 000. 

17 800. 
109 000. 

18 100. 
95 900. 
12 000. 
25 700. 
46 700. 
35 200. 

131 000. 
96 000. 
92 300. 

132 000. 
9 240. 
9 060. 

73 200. 
3 800. 

138 000. 
64 500. 

154 000. 
8 920. 

244 000. 
51 000. 

251 000. 
220 000. 

40 500. 
137 000. 
193 000. 

12 800. 
8 970. 

16 900. 
43 100. 

2 800 000. 

B-A 

-10.90 
- 55.88 
+ 0.40 
-4.10 
+ 0.50 
-8.20 
-2.60 
106.00 

+ 72.20 
+ 0.60 

-39.31 
+ 15.30 
174.00 

- 28.50 
+ 6.80 
-0.10 
-2.00 
-1.00 

-48.59 
- 73.70 

-7.91 
-1.70 

-100.00 
-14.80 
+ 2.61 
106.00 

+ 41.00 
- 16.50 
-60.70 
+ 4.20 
+ 0.90 
-6 .20 
+ 1.40 

0.00 

C-A 

- 30.40 
-12E01 
-12.50 
+ 38.40 

+ 4.00 
+ 35.80 
262E00 
105E00 
+ 67.70 
+ 14.70 
-36.70 
+ 9.10 

174E00 
- 24.50 
+ 11.60 

+ 0.50 
+ 7.60 

+ 37.90 
- 52.30 
- 78.60 
-18.70 

-2.40 
-11E01 
-16.90 
+ 24.50 
+ 91.80 
+ 41.60 
- 22.00 

- 11E01 
+ 0.80 
-3 .40 

- 13.80 
- 17.20 

200.00 

B1-B 

+ 27.20 
194E00 
+ 5.00 

+ 42.80 
+ 5.80 

189E00 
+ 10.80 

-5.50 
- 34.00 
+ 59.50 
209E00 
+ 82.00 
+ 33.80 
131E00 
+ 23.30 

+ 7.80 
+ 57.30 

+ 0.50 
+ 16.69 
- 32.70 
-34.59 
+ 1.00 

+ 83.89 
+ 11.90 
- 39.70 

-15E01 
+ 0.30 

-38.91 
- 46E01 
-11.20 
-18.80 
- 29.30 
-10E01 

300.00 

C1-C 

+ 20.10 
126.00 
+ 5.30 

+ 34.40 
+ 2.80 
163.00 

+ 12.30 
-5.60 
- 6.70 

+ 53.50 
186.00 

+ 85.09 
+ 32.90 
132.00 

+ 22.80 
+ 8.20 

+ 63.40 
-1.10 

+ 25.59 
- 34.00 
- 66.20 
+ 0.20 
166.00 

+ 13.30 
+ 16.50 

-110.00 
+ 38.50 
-31.91 

- 450.00 
-12.90 
- 20.00 
-32.10 

-120.00 

300.00 
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Figure 5.31.1996 industrial and food production: Contribution to change in value­added 
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Figure 5.32.1996 repair, retail, communication, lodging, catering, transport services, business, 

finance, market services, non­market services: Contribution to change in value­added 
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Figure 5.33:1996 tourism: contribution to change in value­added 
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Figure 5.34.1996 percentage change in value­added 
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Figure 5.35. 2001 industrial and food production: contribution to change in value­added 
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Figure 5.36. 2001 repair, retail, communication, lodging, catering, transport services, business, 

finance, market services, non­market services: contribution to change in value­added 
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Figure 5.37. 2001 tourism: contribution to change in value­added 
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Figure 5.38. 2001 percentage change in value­added 
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6. Synthesis and conclusions 

This study about the regional impacts of the 
Channel Tunnel in Europe is unique in the sense 
that it simultaneously applied two different meth­
ods of analysis: (1) a 'quantitative' computer 
model of transport interactions and economic 
activities (Meplan) and (2) mainly 'qualitative' 
regional case studies based on empirical 
research and interviews with regional experts and 
decision-makers. 

Now, after the results of these two parts of the 
study have been presented separately in Chap­
ters 4 and 5, in this chapter they will be brought to 
a synthesis. In a first step the results of the two 
methodologies will be confronted with each other. 
Are the forecasts of the model in accordance with 
the conclusions drawn from the regional analy­
ses? Did the model identify the same regions as 
the 'winners' of the opportunities afforded by the 
Channel Tunnel as the experts and decision mak­
ers in the regions? How about the 'loser' regions 
which according to the model are likely to suffer 
from the shifts in transport flows and economic 
opportunities provided by the Tunnel: Are the 
responsible actors in these regions aware of the 
risks they are facing? About transport flows: Does 
the model predict flows of passengers and goods 
through the Tunnel and corresponding shifts 
away from other modes that are in line with the 
expectations of regional transport actors such as 
ferry or port operators? In general, are the fore­
casts of the model compatible with the percep­
tions, expectations, hopes and fears of the 
regions? 

In the ideal case, of course, the results of both 
parts of the study are in complete agreement. 
But, as the careful reader of Chapters 4 and 5 will 

have already noticed, this is only partly the case. 
As will be shown in the following sections, the 
model in most cases agrees but in some impor­
tant aspects disagrees with what the regional 
actors believe. From a methodological point of 
view, these differences could be of great interest 
because they might provide some insight into the 
limitations of the modelling approach or, for that 
matter, into the limitations of merely regional views 
that lack the comprehensive overview of the rela­
tive position of the regions towards each other. 

However, as this study is not an exercise in meth­
odology but a serious effort in policy analysis, 
these considerations, though interesting, can 
only be a by-product. To accomplish the aims of 
the study, it is necessary to reconcile any differ­
ences between its two parts before final conclu­
sions can be drawn. Unfortunately, because of 
the limited duration of the study, the two parts 
had to be conducted in parallel. So, while there 
was considerable input from the regional analy­
ses into the data collection, model specification 
and calibration phase of the model analysis, the 
model results only became available long after 
the interviews in the regions. Therefore it was not 
possible to confront the interview partners in the 
regions with the results of the model regarding 
their region — neither in the confirmative nor in 
the contradictory case. Therefore, in this synthe­
sis chapter, any disagreements between the two 
parts of the study will have to be resolved by 
applying the research team's own judgment 
based on criteria such as plausibility, supporting 
empirical evidence and conformity with accepted 
theory. 

In order to accomplish this. Chapter 6 is subdivid­
ed into four sections. In the first section the two 
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methodologies applied in the two parts of the 
study and their comparative strengths and limita­
tions are reviewed. The second section will sum­
marizes the results for transport flows and region­
al development of the two parts and confront 
them where they are comparable and highlight 
where they corroborate each other and where 
they disagree. In the latter case the likely reasons 
for their disagreement will be discussed and it will 
be indicated which of the forecasts or expecta­
tions seems to be more plausible and under 
which conditions. The third section generalizes 
the findings to all European regions focusing on 
the impacts of the Channel Tunnel on transport 
flows in Europe and on the expected effects on 
regional development in Europe. Finally, the last 
section draws conclusions of the results of the 
study and identifies issues arising for the Commu­
nity. 

6.1. Problems of synthesis 

In order to be able to compare the results of the 
two parts of the study, the results must be com­
parable. That is they must not only cover the 
same domain of reality but must describe it in a 
comparable language and metric, degree of pre­
cision and spatial and temporal scale. How far 
this has been achieved in the present project is 
assessed in the first subsection. The following 
subsection documents how far there has been 
an intermediate flow of information between the 
two parts of the study that might have predeter­
mined the similarity or dissimilarity of the two 
sets of results. Finally, there is a discussion of 
what action take in the case of disagreement 
between the results of the regional analyses and 
the model. What are the a priori expectations 
about the most likely results and on which kind 
of theoretical considerations could they be 
based? 

6.1.1. The two approaches 

It is not the intention to repeat the description of 
the two methodological approaches applied in 
the two parts of the study here (see Chapter 3). 
However, it is necessary to state the basic differ­
ences between the two methods in order to high­
light the specific strengths and shortcomings of 
each of them. 

In some respects, the two methodological 
approaches are the exact opposite, or comple­
ment, of each other: 

Input information 
The regional analyses were completely open as to 
which information to collect. Although there was 
at the outset a catalogue of desirable data to be 
assembled for each region, the actual data collec­
tion could be flexibly adjusted to the data available 
in and about each region. Missing or imprecise 
data presented no serious problem as data could 
always be interpreted and qualified using words. 
Moreover, data in the sense of numerically coded 
information played only a relatively subordinate 
role in the research process. Much more impor­
tant was 'informal' information consisting of opin­
ions, value judgments, hopes or concerns of the 
regional actors interviewed. The shortcoming of 
this was that it was very difficult to make compar­
isons between the case-study regions. In fact, the 
comparative description of the current situation in 
the case-study regions (Section 4.2) had to be 
largely based on standardized information collect­
ed elsewhere, for instance by Eurostat. 

In contrast to this, the model analysis relied 
exclusively on quantitative data. These data had 
to be available for all 33 internal model regions 
defined in the study (see Map 5.2). Missing data 
were not acceptable; if a particular data item 
was not available, it had to be surrogated by an 
appropriate approximation. In addition, a large 
number of model parameters such as technical 
coefficients or cost parameters had to be col­
lected or, in the absence of data, estimated by a 
variety of estimation procedures. Finally, for cali­
brating and validating the model, a substantial 
amount of trade and transport flow data had to 
be compiled from different sources and brought 
into a form suitable for the task. The difficulty of 
obtaining data for the model imposed restric­
tions on the type of information used, and while 
the model is one of the most complex of its 
kind, it is still fundamentally 'reductionist' in the 
sense that by necessity it seeks to derive its 
results from only the most essential input vari­
ables and so is not able to take account of the 
same rich set of information as the regional 
analyses. 

Relation to theory 
In principle both the case-study method and the 
model analysis should not differ with respect to 
their relation to theory. After all, both methods rely 
on a strong base of empirical evidence and theo­
retical knowledge about the role of transport infra­
structure in the organization of space. However, 
there are differences in the way theoretical knowl­
edge is applied in the research process. In the 
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model analysis, theory is already all-important in 
the model specification phase, in fact the model 
itself could not have come into existence without 
such foundation. It is even possible to say that the 
model is a theory (or a set of theories) about activ­
ities and interactions in space cast into the form 
of a computer algorithm. This does not mean that 
the theory or theories embedded in the model are 
completely fixed and cannot be changed during 
the work with the model: by adjusting the model 
parameters in the calibration phase the model 
can express a Nide range of manifestations of 
reality, and to find the ideal parameter settings 
involves a learning process about the relationship 
between theory and reality. However, there may 
also be certain fundamental assumptions built 
into the model that cannot be changed without 
breaking its whole structure. In the case of 
Meplan one such assumption is that the location 
of economic activities and the flows of trade and 
transport between them tend to equilibrium — a 
feature of the model that will become relevant in 
the later discussion. 

Of course also the regional analyses were based 
on theoretical considerations. Already the selec­
tion of case-study regions expressed certain 
expectations about the likely impacts of a major 
piece of infrastructure like the Channel Tunnel. 
Without a theoretical background no relevant 
questions could have been asked in the inter­
views, and that this process was planned with a 
clear concept in mind, is witnessed by the 
'Guideline for interviews' prepared early in the 
project. Yet despite this rational approach there 
was a slightly different attitude to theory in the 
case studies compared with the modelling exer­
cise. The a priori conceptualizations were always 
kept open for change in case new unexpected 
information should make this necessary, and evi­
dently this was easier without a predefined 
model. This difference in attitude may have been 
a subtle one, but it seems that the learning ele­
ment was more pronounced in the regional analy­
ses. 

Theoretical content 
Besides the difference in relation to theory, there 
are, at least potentially, differences in theoretical 
content between the two approaches that may 
become relevant for the subsequent discussion 
of the results. 

As described in Section 5.2, Meplan is essentially 
a multiregional and multisectoral spatial inter­
action model where the spatial interactions are 

both trade flows and passenger trips. In its eco­
nomic part, it is an equilibrium model in that it 
assumes that, under the restrictions given by the 
transport infrastructure, economic activity tends 
to move where the costs of production including 
transport costs are lowest. If, under these 
assumptions, a spatial barrier between two eco­
nomic regions is removed or lowered, the model 
should predict additional growth in the less devel­
oped or more peripheral region of the two where 
production factors such as wages or land are 
cheaper. This is because without the barrier these 
regions become more competitive with the effect 
that they receive more orders from the more cen­
tral regions. The central regions also become 
more accessible from the periphery; so the 
peripheral regions may buy more from the centre, 
but as the peripheral regions are smaller and 
poorer, these purchases will slightly affect the 
growth of the central regions. 

The Channel can be perceived as a spatial barrier, 
and the Channel Tunnel contributes to removing 
or lowering that barrier. Consequently, the Meplan 
model can be expected to forecast, ceteris pari­
bus, a slight shift of growth from the more central 
European continent to the more 'peripheral' Brit­
ish Isles, or at least to the more peripheral parts of 
them, Scotland and Ireland. 

The equalizing effect of the removal of a barrier is 
a well-known result of foreign-trade theory, which 
is of current interest in the debate about the 
expected impacts of further economic integration 
in Europe, in particular about the likely impacts of 
the single European market. The barriers in that 
context are, of course, the barriers to trade due to 
customs and border regulations. Following neo­
classical economic equilibrium theory, equaliza­
tion occurs when capital moves to where produc­
tion factors are cheapest and labour to where 
wages are highest. As the single European market 
removes barriers for capital transfer and migration 
between the countries in Europe, it should con­
tribute to equalizing living conditions in Europe 
and hence benefit the peripheral regions. 

However, this forecast has not remained undis­
puted. Critics of the neoclassical economic equi­
librium paradigm argue that it neglects counter­
vailing effects such as economies of scale, 
agglomeration, monopolies, the role of innovation 
and public economic strategies and policies, and 
that these more than outweigh the equalizing 
effects and thus lead to polarization. Following the 
polarization paradigm, the removal of barriers 
between national economies by the SEM should 
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reinforce growth in the more central regions of 
Europe. In the context of the Channel Tunnel, the 
polarization paradigm seems to be more popular 
among regional experts and practitioners. The fre­
quent references to the Blue Banana and the 
importance of being part of it or being linked to it 
(by high-speed rail) point in this direction. So it can 
be expected that the regional analyses, which 
draw upon the perceptions and opinions of 
regional decision-makers, will tend to predict 
more polarizing effects of the Tunnel, i.e. acceler­
ated growth of the core at the expense of the 
periphery. 

Which of the two hypotheses is true? The results 
of the ongoing debate about the implications of 
the single European market suggest that from a 
theoretical point of view neither the equalization 
nor the polarization paradigm can be called fun­
damentally superior. It is argued that the question 
of whether the removal of a trade barrier leads to 
equalization or polarization is presently impossible 
to decide on a theoretical basis and that the actu­
al outcome in each case depends on the specific 
constellation of trade relations (Bröcker, 1990). 
However, if the above association of the Meplan 
model with the equilibration paradigm and the 
regional analyses with the polarization paradigm is 
correct, one should not be surprised if the re­
gional experts and decision-makers tend to fore­
cast gains in the central regions and losses in the 
peripheral ones due to the Channel Tunnel, 
whereas Meplan tends to predict gains in the 
peripheral regions where the Tunnel leads to a sig­
nificant improvement in transport, but losses for 
other regions. 

Model characteristics 
Fortunately, the model as implemented for this 
project was generally able to respond in a robust 
and reliable way to the issues and policies exam­
ined. However, the model had some characteris­
tics that influenced the results in a specific way. To 
interpret the results of the Meplan model as imple­
mented for the study, the following features 
should be taken into account: 

regional dynamics based on regional policy or 
on regional entrepreneurial investment deci­
sions are not reflected in the model. 

(ii) Second, a distinction has to be made between 
results for industrial and agricultural production 
on the one hand and for services and tourism 
on the other. For industrial and agricultural pro­
duction the changes in value added are based 
on changes in all freight flows, i.e. on changes 
in the whole matrix of input-output relation­
ships, whereas the changes of value added of 
service industries and tourism are based only 
on cross-Channel transport flows and not on 
other transport flows in Europe. Consequently, 
the impact of the European transport network 
improvement is only shown for industrial and 
agricultural production, whereas the impact of 
the network on service industries is based only 
on the parts of the network included in the 
cross-Channel transport flows. The impact of 
the Tunnel is not affected by this difference. 

(iii) A third characteristic of the model is the miss­
ing link between changes in transport flows 
and the transport industry. This means, for 
example, that declining numbers of ferry pas­
sengers on a certain route are not reflected in 
a decline in the transport industry in that region 
(e.g. in Kent, Nord-Pas-de-Calais and West-
Vlaanderen). 

(iv) The forecasts from the model are in terms of 
value added and not in terms of employment. 
This means that the economic growth predict­
ed for a certain region will not necessarily 
induce increasing employment in that region. 

(v) The forecasts from the model are based on the 
assumption that the prices charged through 
the Tunnel would be in line with those charged 
by the ferries, even though Eurotunnel 
assumes that it will undercut the ferries in real 
terms by 10%. If the eventual pricing system is 
vastly different, then clearly the forecasts 
would change somewhat. 

The model is demand oriented and does not 
take account of changes in supply after the 
base year. In other words, the economic acti­
vity in a region always equals total purchases 
in that region and depends only on base year 
supply and future changes in production costs 
in the region and interregional transport costs, 
but not on the changes in the production 
capacity or supply in the region. Consequently, 

(vi) The model does not distinguish between dif­
ferent ports of an individual region. Therefore, 
the impacts on cross-Channel transport flows 
of individual ports cannot be obtained directly. 

(vii) In the model, ferries operate as at the present 
time. Consequently, the ongoing moderniza­
tion efforts of ferry companies and port author­
ities such as larger, faster and more luxurious 
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ferries and more convenient terminal facilities 
and faster boarding procedures in order to 
improve their competitive situation are not 
tested in the model. Also, the model does not 
take into account the possibility of lorry drivers 
using ferry crossings as part of their required 
rest time and the attitude of some tourists to 
consider the ferry crossing as part of their holi­
day. Consequently, the model may tend to 
overestimate the number of passengers and 
lorries that will shift from the ferries to the Tun­
nel. 

Output information 
The asymmetry found in the input information 
used by the two approaches is also characteristic 
of the kind of information they produce. 

Again for the regional analyses there are, in princi­
ple, no limits to the kind of information it can pro­
duce except for constraints of time. In a case 
study it is possible to uncover an enormous 
wealth of facts, relationships, opinions, expecta­
tions and responses in the particular region. How­
ever, there is the danger of a myopic perspective 
in telling the regional 'story'. After all, the case-
study region is not the real object of interest, but 
was selected because it was supposed to be rep­
resentative of a relevant set of other regions with 
similar problems. But is there any guarantee that 
the 'story' is also valid for them? In other words, 
the problem of the case-study method is the 
problem of generalizability. Also there is the dan­
ger that the information collected in one region 
may be in conflict with that collected in others. 
The most common example of this kind of fallacy 
is that all case-study regions claim to foresee a 
growth that, if added up across all similar regions, 
would lead to quite unrealistic assumptions of 
total growth. Fortunately, this did not happen 
here. Another problem is that only rarely do the 
case-study regions constitute a representative 
sample of all regions. In this study, for instance, 
for obvious reasons maritime regions are over-
represented, and this of course reduces the 
generalizability of the results. 

The model analysis, on the other hand, has other 
shortcomings and advantages. Clearly the kind of 
information it can provide is more limited as it is 
constrained by the predefined input information. 
That is, not all questions that may become rele­
vant during the research process will necessarily 
be answered by the model. More serious is the 
risk that the reductionist model skeleton may turn 
out to be unsuitable to grasp the aspects of real­

ity that emerge as being the most essential. How­
ever, if it is possible to avoid these pitfalls, the 
benefit gained from the model can be much 
greater than from any case study because the 
model at any point in time — within its self-defined 
limits — represents a complete and totally consis­
tent inventory of all regions, not only those in the 
case study. In addition, the model makes fore­
casts subject to clearly specified scenarios of 
infrastructure improvement for both rail and road 
ranging from a do-nothing scenario to the most 
optimistic schedule of construction, each with 
and without the Channel Tunnel. While the infor­
mation the model is able to provide about a par­
ticular region may not be as detailed and specific 
as that produced by a case study, it does much 
more by linking the information about the individu­
al regions together in one coherent and consistent 
framework. 

6.1.2. Information flows between the two 
approaches 

As already mentioned, the two parts of the study 
were conducted in parallel, and the model results 
only became available after the regional analyses 
had been completed. This implied that intermedi­
ate results could only be communicated from the 
regional analyses to the model analysis and not 
vice versa. 

In particular, three kinds of information were given 
to the modelling team by the authors of the 
regional analyses: 

Networks. The authors of the regional analyses 
provided a phased list of rail and motorway improve­
ments expected in the case-study regions, with 
special emphasis on the expected schedule of 
completion of high-speed rail lines. This list was 
used by the modelling team as a basis for defining 
the network scenarios to be simulated with the 
model (see Chapter 5). 

Impacts on transport flows. In the regional 
analyses and during the interviews a number of 
hypotheses and expectations were put forth 
regarding the likely impacts of the Channel Tunnel 
(in conjunction with the improvements of the high­
speed rail and motorway systems) on transport 
flows and likely shifts between modes, in particular, 
intermodal competition between rail and ferry, rail 
and road and rail and air. These hypotheses were 
used by the modelling team to assess the plau­
sibility of the results in the process of model vali­
dation. 
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Impacts on regional development. Depending 
on the sectoral composition, different industries 
are likely to be affected by the Channel Tunnel in 
each region. The authors of the regional analyses 
therefore provided the modelling team with pre­
liminary hypotheses about which economic im­
pacts and with respect to which sectors appeared 
to be expected in the case-study regions. This 
information was used by the modelling team to 
check whether the model could address the 
questions brought up in the regional analyses 
concerning the future of particular industries. 

In addition the two teams met in five project meet­
ings and in two larger workshops with all the peo­
ple involved in the project to discuss the progress 
of the work and new issues arising out of both the 
regional analyses and the ongoing process of 
model specification and calibration. Moreover, 
members of the regional analysis team at IRPUD 
(Dortmund) spent altogether four weeks at ME&P 
in Cambridge collaborating with the modelling 
team in setting up the model, evaluating first cali­
bration results and defining the network scenar­
ios. 

6.1.3. In case of disagreement? 

Although, through this intensive process of inform­
ation exchange and consultation, everything pos­
sible was done to ensure a consistent set of 
results for the two parts of the study, there was no 
mechanism to guarantee that the results would be 
identical in all cases. In fact it will become clear in 
the following sections that in some aspects the 
model forecasts are not in agreement with what 
the regional actors considered to be the most like­
ly development. This subsection discussed what 
can be done in the case of such disagreement to 
make a well-founded judgment about which of 
the competing opinions has more plausibility. 

There are, in principle, three ways to proceed if 
model results and expert opinion are in disagree­
ment: 

(i) In the ideal case, one would enter a new cycle 
of the research process and confront the prev­
ious interview partners with the dissenting 
forecasts of the model and the assumptions 
that led to these forecasts. One possibility 
would be that the regional experts would 
revise their expectations after exposure to the 
reasoning behind the model results. Or, they 
would maintain their former view and perhaps 
give important suggestions why the model 

forecasts are likely to be wrong. In that case it 
might be worthwhile to review the model speci­
fication in the light of the new evidence and 
eventually come up with a new set of fore­
casts. Unfortunately, this most desirable itera­
tion of the research process is ruled out here 
because of time constraints. 

(ii) Another possible way out would be to decide 
which of the two conflicting forecasts is right, 
based on a preconceived assessment of the 
reliability of the two methodologies. Adherents 
of a 'hard-science' approach would tend to 
rely more on the model forecasts, whereas 
people with a social science background 
might tend to dismiss any model results and 
solely rely on the experience and practical wis­
dom of the regional experts. Either decision 
would be open to criticism because of their 
lack of a sound foundation. 

(iii) A third attitude would not dismiss any of the 
two forecasts in disagreement on a priori 
grounds but would try to identify the causes of 
their differences. This would mean to relate 
them back to the theoretical concepts underly­
ing the two approaches either explicitly, as in 
the model, or implicitly, as in the case of the 
regional actors. Only if it is possible to explain 
the differences in forecasts by differences in 
perspective and assumptions is it possible to 
arrive at a well-founded judgment about the 
validity of the results and the assumptions. In 
addition, such a final judgment could be based 
on a confrontation with other existing regional 
studies in order to resolve disagreements. This 
third approach will be followed here. 

6.2. Confrontation of regional 
analyses and model analysis 

In this section the results of the regional analyses 
and the model analysis will be compared and 
commented upon. It will be pointed out where 
they are in agreement and in which aspects they 
disagree. In the latter case the possible causes for 
disagreement will be determined and a final 
judgment on the results will be given. The order of 
discussion of the results follows that of Chapters 
4 and 5. First the forecasts on cross-Channel 
transport flows without and with the Tunnel will be 
examined, and there will be a discussion on how 
far the model results coincide with the expecta­
tions of the case-study regions and the conclu-
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